(2) WR-ALC/LB will provide support with the USAF Standard
Automated Remote Autodin Host (SARAH) message system. (Support and signature
authority will be required for all outgoing message traffic, as well as downloading and
distribution of incoming messages.) Also the assignment of a unique local SPO message
code, such as WR-ALC/LB-USN for example, will be required to identify the Navy
POC.

(3) WR-ALC/LB will provide individual communication services to
include official telephone service (class “AV™) and equipment, with access to DSN/FTS,
leased lines and the commercial telephone system. All services shall be equal to those of
the supplier unit and be provided on a non-cost reimbursable basis.

(4) 78 SFS will provide access to Robins AFB/WR-ALC facility,
providing pass and identification badge(s), vehicle registration services, and parking
assignments equivalent to WR-ALC co-workers of the same rate/grade.

(5) After advance approval by PMA207 Det “A”, WR-ALC/FM will
provide finance and cost accounting services, travel orders, and travel advances/
settlements. Travel will be in support of PMA207 and/or the C-130 SPO for
conferences, meetings, job assignments, and training. Official travel will be funded by

PMA207.

(6) WR-ALC/LB will provide supervisory support on policy matters
where enforcement of local regulations, and procedures are required. The individual
assigned will be required to comply with Robins AFB/WR-ALC regulations. The
representative is exempt from any details not directly related to the position, except in
case of disaster or in an emergency situation.

(7) After advance approval by PMA207 Det “A”, 78 MSS/DPE will
provide training classes that are or will be directly related to the performance of official
duties. Funds will be provided by PMA207.

(8) 78 ABW/LGT will provide or coordinate household goods support to
expeditiously process the movement of incoming and outgoing DoN civilian personnel
and their effects.

(9) 78 SPTG/SV will provide normal MWR/Club services as allowed for
civilian personnel at the corresponding rate/grade.

(10) 78 MDG will provide ambulance service, occupational health
services and emergency medical care for treatment of job related injuries or illnesses.

(11) WR-ALC/JA will provide legal support for receiver including but
not limited to procurement, administrative and civil law, labor law, and military justice.




(12) 78 CS/SCBA will provide classified mail control and official mail
sorting, routing, and delivery. Postage for outgoing official correspondence will be
charged to WR-ALC/LB.

(13) 78 SPTG/DPC will provide services that include but are not limited
to, personal affairs, passports, personnel actions, etc.

b. PMA207/PMA207 Detachment “A” Functions and Responsibilities

(1) Ensure the placement of a highly qualified individual with a broad
knowledge of the aerospace industry, and the structure and operating procedures of
NAVAIR, OPNAV, and other Navy Department/DoD organizations to include previous
work experience Naval Aviation Program Management and technical knowledge of the

Navy/Marine Corps C-130 Weapon System.
(2) Individual will possess a security clearance of SECRET.

(3) Assist, when required, in the adjudication of personal issues between
Robins AFB/C-130 SPO, and DoN personnel. The Technical Representative is
administratively assigned to PMA207 Detachment “A”. For the purpose of filling the
requirement for Performance Evaluations and Approval/Disapproval of Travel and Leave
the “SUPERVISOR” will be the PMA207 Detachment “A”.

(4) Provide personal computer equipment and software (i.e., word
processing, etc.) compatible with local WR-ALC system requirements. Future hardware
and software upgrades will be provided by PMA207.

3. OTHER SIGNIFICANT TECHNICAL AND ADMINISTRATIVE GUIDELINES.

a. The assigned is not an instructor and shall not be responsible for training WR-
ALC personnel.

b. The assigned shall not make technical decisions concerning Navy/Marine
Corps Depot Maintenance Inter-service Support Agreements (DMISA) work content or
repair authorizations.

c. Technical evaluations regarding Navy/Marine Corps DMISA work
requirements shall be handled through the WR-ALC engineer and forwarded to the
cognizant responsible NAVAIR organization for evaluation and guidance.

d. The individual will assist WR-ALC personnel in interpretation of engineering
specification(s), however, final authority remains with the cognizant responsible

NAVAIR organization.




4. TERMS OF THE MOA: This MOA becomes effective upon signature by the

parties listed below. Changes to this MOA will be made as needed by mutual consent.
Either party upon giving at least 180 days written notice to the other party may cancel

this MOA.

Colonel (USAF)

C-130 System Program Director
WR-ALC C-130 SPO

Robins AFB, GA

Date: f,? (Il'l// qﬁ"

b) (6)

-Captain (USN)
Program Manager-Transport Aircraft
Program Manager Air 207
Naval Air Systems Command
Patuxent River, MD

Commander (USN)
C-130 Deputy Program Manager
Program Manager Air 207

Naval Air Systems Command
Patuxent River, MD

Datee /7 Jul

C-130 Det "A" Team Leader
Program Manager Air 207 Det "A"
Cherry Point, NC

Date: __17 _:T:_:/” /9 fﬁ




01/24/2018
Production Acceptance Certification Standards

SUPERVISOR/EMPLOYEE REPORT
Work Center: 572 CMMXS

Supervisors ID
PIN

Employee Primary  Additional PiP Status PIN Assgmt

Stamps Sones-Grade
e R s WG_ 3310-10 ~ Aclive .. m o T, PIN

WG 8810-10 Active o PIN

-, WG .8810-10 e PN,

WG 881040 PN

WG 881090 2 PN

e T i PIN
I WG B810-10- . .Aciva .7 . PIN

WG 881010  Acive  PIN

WG_ 3310..1{} o, Am .. PIN

End of Report

Page

et



01/24/2018
Production Acceptance Certification Standards

SUPERVISOR/EMPLOYEE REPORT
Work Center: 572 CMMXS

Supervisors ID

PIN

Primary  Additional PIP Status PIN Assgmt

Stamps Series-Grade

" wWGesicio  Adve @ PIN

o S810.10 n PR

WG 881010 Adtve PN

WL 8810-10

‘WRCMXG- WR-MAN-M0527 WG BB10-10  Actve  PIN
MI0527
T WRMAN-

i WL 8810- e PN

WG B810-10 Active - e
Mit144
WG 8810410 -

. '.""P]N.-.- =

End of Report

Page

of



01/24/2018
Production Acceptance Certification Standards

SUPERVISOR/EMPLOYEE REPORT
Work Center: 572 CMMXS

\Supemsam D

(b) (6)

Employee Primary  Additicnal PiP Status PIN Assgmt

Stamps serias-Grade

PIN

'”'JIWRMAN»' SRR T T T e T PN

e ‘WR—M!.N»_;_- -'weleam-m - Active,, . o PIN
WG asoe10 Awha”'h s PIN

[ WG 881040, . s PN

T]eml e; form; mmo | (6) | 5 b i

End of Report

Page

of



01/24/2018
Production Acceptance Certification Standards

SUPERVISOR/EMPLOYEE REPORT
Work Center: 572 CMMXS

PIN

Additional
Stamps

Status PIN Assgmt

WG 341410 PIN

T WG 8414411 Sae aPING s

PIN

WG'340‘|-05 CAClive fionn o T PIN
WG 3414-11 Aclive PIN

End of Report



PTTUZYUW RHOIAAA1234 0761318-UUUU--RHSSSUU.

ZNR UUUUU

P 281601Z NOV 17
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INFO AIG 423

CG FOURTH MAW

CG FOURTH MAW ALD

COMFLTREADCEN PATUXENT RIVER MD

COMNAVAIRSYSCOM PATUXENT RIVER MD//DRPO/QA//

FLTREADCEN EAST CHERRY POINT NC//C-130/Cl130FST/PROPIPT//

MALS FOUR NINE//AAMO/AMO/QA//

FLTREADCENSOUTHEAST JACKSONVILLE FL//T56FST//

COMNAVSAFECEN NORFOLK VA//90//

BT

UNCLAS //N04790//

MSGID/GENADMIN/MIL-STD-6040 (SERIES)/B.0.01.00

/COMNAVAIRSYSCOM PAX DRPO/-/-/-/-/USA/UNCLASSIFIED//

SUBJ/KC-130T PROPELLER, AIRCRAFT, VARIABLE PITCH-54H60-111 CAT I EI/
/FINAL REPORT//

REF/A/DOC/COMNAVAIRFORINST 4790.2C/15JAN2017//
REF/B/MSG/COMNAVAIRSYSCOM PATUXENT RIVER/072212ZAUG2017//
REF/C/DOC/NA 01-75GAA-6/01MAY2017//

REF/D/DOC/NA 03-20VAM-1/01JAN2006//

REF/E/DOC/NA 03-20CBBJ-2/01JUN2007//

REF/F/DOC/NA 01-75GAA-2-11/01JUN2012//
REF/G/DOC/CP6819585MER1/050CT2017//
REF/H/DOC/CP6829129MER1/16NOV2017//

REF/I/DOC/NA 03-20C-4/01MAR2003//

REF/J/DOC/TEC REPORT NO. R-2017-557/310CT2017//
REF/K/DOC/HAMILTON STANDARD SA#767/22FEB1980//
REF/L/DOC/CP6811083MER1/03NOV2017//

NARR/REF A IS THE NAVAL AVIATION MAINTENANCE PROGRAM

REF B IS THE DEFICIENCY REPORT

REF C IS THE PERIODIC MAINTENANCE INFORMATION MANUAL FOR KC-130T
ATIRCRAFT, CHANGE 1 DATED 01 SEP 2017

REF D IS THE ORGANIZATIONAL AND INTERMEDIATE MAINTENANCE MANUAL FOR
T-56 PROPULSION SYSTEM VIBRATION ANALYSIS, CHANGE 8 DATED 15 JUL
2015

REF E IS THE INTERMEDIATE AND DEPOT MAINTENANCE MANUAL WITH
ILLUSTRATED PARTS BREAKDOWN FOR THE 54H60-111 PROPELLER, CHANGE 8
DATED 01 JUN2015

REF F IS THE PROPELLER ORGANIZATIONAL MAINTENANCE MANUAL FOR THE
KC-130T AIRCRAFT, CHANGE 4 DATED 01 AUG 2017

REF G IS THE FAILURE ANALYSIS REPORT FOR PROPELLER BLADE SERIAL
NUMBER N844995A

REF H IS THE MATERIALS ENGINEERING REPORT FOR PROPELLER BLADES ON THE
MISHAP AIRCRAFT

REF I IS THE PROPELLER DEPOT MAINTENANCE MANUAL WITH ILLUSTRATED
PARTS BREAKDOWN FOR ALUMINUM ALLOY PROPELLER BLADES PART NUMBRERS
A7111D-2, A7111E-2, A7121B-2, CHANGE 11 DATED 15 JUL 2016

REF J IS THE RESIDUAL COMPRESSIVE STRESS ANALYSIS FOR BLADE SERIAL
NUMBER N844995A

REF K IS THE ANALYTICAL INVESTIGATION OF TRAJECTORIES OF PROPELLERS



IN FREE FLIGHT AS RELATED TO P-3B AIRCRAFT BUNO 154596
REF L, IS THE FATILURE ANALYSIS REPORT FOR THE CENTER FUSELAGE
STRUCTURE AND THE RIGHT OUTBOARD SECTION OF THE HORIZONTAL STABILIZER

(b)(G) AST CHERRY P/LOC:PROP IPT

(b) (6)

GENTEXT/REMARKS/THIS MESSAGE WAS AUTO GENERATED FROM THE JDRS WEBSITE
FOR NON-WEB SITE CAPABLE ORGANIZATIONS. THE REPORT WAS ORIGINATED BY:
—————— FLTREADCEN EAST CHERRY POINT NC/PROPIPT.

IF RESPONSE VIA WEB SITE IS NOT POSSIBLE, TO: LINE RECIPIENTS SHOULD
ADDRESS RESPONSE DIRECTLY TO:

—————— FLTREADCEN EAST CHERRY POINT NC/PROPIPT WHEN APPROPRIATE. THIS
DEFICIENCY REPORT WILL BE PROCESSED VIA THE JDRS WEBSITE. FOR FURTHER
DETAILS OR REAL TIME STATUS VISIT THE JDRS WEB SITE AT: JDRS.MIL.

1. VMGR-452/Vv55215

2. V55215-17-0044

3. TMS/MDS: KC-130T, BUNO: 165000, NOMENCLATURE: PROPELLER,
ATRCRAFT, VARIABLE PITCH, P/N: 54H60-111, S5/N: N244247, TLOT/BATCH NR:
N/A, NSN: 1610 - 000309552, CONTRACT NR: UNK, WUC/LCN: 3251360

4. FLTREADCEN EAST CHERRY POINT NC

ICN: WC2EI-PROP-0021-17M

TIME SINCE NEW: 9967.3 TIME SINCE REWORK: N/A

LAST REPATR DATE: 12-SEP-2011

BACKGROUND (DESCRIPTICN OF DEFICIENCY): A. IAW REF A, REF B WAS
SUBMITTED AS REQUESTED BY THE AVIATION MISHAP BOARD TO LOOK AT THE
STRUCTURAL INTEGRITY OF THE NUMBER 2 PROPELLER, BLADES, BARREL, DOME
ASSEMBLY AND MISCELLANEOUS COMPONENTS FOR FAILURE ANALYSIS,
INDICATIONS OF OVERTORQUE OR OVERSPEED AND LAST KNOWN PROPELLER BLADE
ANGLE RELATED TO THE MISHAP OF BUNO 165000.

9. DESCRIPTION OF FINDINGS (VALIDATION OF DEFICIENCY): A. PROPELLER
LOGBCOK WAS REVIEWED SHOWING THAT PROPELLER SERIAL NUMBER N244247
ACCUMULATED APPROXIMATELY 1316.2 HOURS SINCE LAST OVERHAUL WITH THE
FOLLOWING PROPELLER BLADES INSTALLED. BLADE 1: N844403, BLADE 2:
N851258A, BLADE 3: N876052A, BLADE 4: N&644995A. LETTER A DESIGNATION
AT THE END OF THE PROPELLER BLADE SERIAL NUMBER INDICATES THE BLADE
BUSHING BORE HAD BEEN COLD WORKED BY LOW PLASTICITY BURNISHING (LPB)
IN LIEU OF SHOTPEEN. THE PROPELLER WAS LAST OVERHAULED BY WARNER
ROBINS ATR LOGISTICS COMPLEX (WRALC) IN SEP 2011. BLADE NUMBER 4,
SERTAL NUMBER N8§44995, WAS MANUFACTURED IN 1983. FIRST AVAILABLE
LOGBCOK RECORD OF THIS BLADE IS FOR INSTALLATION INTO POSITION 3 OF
PROPELLER N241730 IN JUL 2004 AT WRALC. PROPELLER NZ41730 WAS
INSTALLED ON ENGINE 3 OF BUNO 165313 ON 02 AUG 2004 AND REMAINED IN
SERVICE UNTIL IT WAS REMOVED FOR LEAKAGE ON 10 FEB 2007. PROPELLER
SERIAL NUMBERS N244247 AND N241730 WERE INDUCTED AT WRALC IN AUG
2011. BLADE N844995 WAS OVERHAULED, RECEIVED LPB AND WENT BACK INTO
SERVICE WITH PROPELLER N244247 IN POSITION 4. PROPELLER WAS BUILT UP
AND MADE REI ON 12 DEC 2012 BY FLEET READINESS CENTER WEST (FRCW)
FORT WORTH, TX. (5¢ DAY CONDITIONAL INSPECTION CLOCK WOULD COMMENCE
THTS DAYL) PROPELLER WAS ROTATED ON 02 FEB 2012 BY FRCW IN
COMPLIANCE WITH CONDITIONAL INSPECTION REQUIREMENTS. PROPELLER WAS
NEXT ROTATED ON 03 APR 2012, 61 DAYS AFTER THE PREVICOUS ROTATION, NO
RECORDS EXIST OF THE EDDY CURRENT INSPECTION REQUIRED, A VIOLATION OF
INSPECTION REQUIREMENTS PER REF C. PROPELLER WAS INSTALLED ON BUNO
162311 ON 27 APR 2012 UNTIL ITS REMOVAL ON 20 NOV 2013. PROPELLER
WAS REINSTALLED THE SAME DAY ON BUNOC 165162 UNTIL BEING REMOVED ON 09

~ o
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OCT 2014. INSTALLATION ON BUNO 165000 OCCURRED ON 10 OCT 2014.
DYNAMIC BALANCE WAS COMPLETED ON 16 NOV 2015 WITH THE APPLICATION OF
100 GRAMS IN QUADRANT A AND 66 GRAMS IN QUADRANT D, APPROXIMATELY 231
FLIGHT HOURS AFTER PROPELLER INSTALL. PER REF D PROPELLER BALANCING
SHOULD OCCUR WITHIN 25 HOURS AND NO MORE THAN 75 HOURS (WITH
DOCUMENTED WAIVER) AFTER PROPELLER INSTALLATION.

B. THE PROPELLER WAS RECOVERED WITH THE FRONT HALF OF THE ENGINE
REDUCTION GEAR ASSEMBLY (RGA) A LITTLE OVER A MILE NORTHEAST OF THE
FUSELAGE AND 800 YARDS EAST OF THE NUMBER 3 PROPELLER. THE NUMBER 2
PROP AND RGA CAME TO REST 4 TO 6 FEET IMPACTED INTO THE EARTH IN A
HORIZONTAL ORIENTATION. BLADE 1 WAS RETAINED IN THE BARREL (HUB).
BLADE 3 WAS FRACTURED NEAR THE BLADE RETENTION WITH THE PROPELLER
BARREL, AND WAS RECOVERED IN THE SAME LOCATION AS THE PROPELLER.
BLADE 4 WAS RECOVERED WEST OF THE PROPELLER; BLADE 2 WAS RECOVERED
EAST OF THE PROPELLER. THE DAMAGED PROPELLER PUMP HOUSING, SERIAL
NUMBER: WR19175, WAS INSTALLED ON THE PROPELLER TAILSHAFT. THE PUMP
HOUSING WAS CRACKED IN MULTIPLE LOCATIONS WITH SOME MISSING PIECES.
THE ELECTRONIC VALVE HOUSING (EVH), SERIAL NUMBER: 2013110021, WITH
THE SEAL PLATE ATTACHED, WAS RECOVERED FROM THE SUNFLOWER FIELD JUST
WEST OF THE NUMBER 2 PROPELLER/RGA ASSEMBLY AND LARGELY INTACT. THE
INPUT LEVER RESOLVER AND THE BREATHER/FILL CAP WERE MISSING FROM THE
EVH AND THE HOUSING WAS CRACKED AND CAKED IN DIRT.

C. THE PROPELLER WAS DISASSEMBLED IAW REF E AND REF F AND INSPECTED
ON SITE WITH THE FOLLOWING FINDINGS:

(1) PROPELLER DOME CAP AND TRANSFER TUBE WERE REMOVED AND THE DOME
CONTAINED RESIDUAL HYDRAULIC FLUID. DOME CAP WAS MISSING RETAINING
RING REQUIRED PER REF E AND REF F. THE DOME WAS REMOVED WITHOUT
ISSUE.

(2) UPON DOME REMOVAL A TEMPLATE WAS USED TO DETERMINE BLADE ANGLE
BASED ON THE POSITION OF THE DOME FEATHER AND REVERSE STOP RING.
BLADE ANGLE WAS MEASURED TO BE 53 DEGREES. BLADE SEGMENT GEARS WERE
INTACT AND CORRESPONDED WITH THIS POSITION.

(3) THE PITCHLOCK REGULATOR AND ASSOCIATED COMPONENTS WERE REMOVED
WITH NO DEFICIENCIES.

(4) THE PROPELLER NUT WAS REMOVED, NO DAMAGE WAS FOUND; BREAKAWAY
TORQUE WAS NOT RECORDED BUT WAS AT OR NEAR ZERO AS THE NUT WAS
ROTATED BY HAND. THE PROPELLER ASSEMBLY WAS THEN SEPARATED FROM THE
RGA. THE PROPELLER AFT CONE SHOWED TYPICAL WEAR INDICATIONS. THE
SPACER AND PACKING INSTALLED ON THE PROPELLER SHAFT IMMEDIATELY
FORWARD OF THE AFT CONE WERE PRESENT AND INTACT. THE FRONT CONE AND
RGA PROPELLER SHAFT HAD NO VISIBLE DAMAGE.

(5) PROPELLER BARREL BOLTS WERE LOOSENED AND REMOVED TO FACILITATE
SPLITTING OF THE BARREL AND REMOVAL OF BLADES FROM THE BARREL. SOME
OF THE BARREL BOLTS WERE LOOSE AND BENT.

(6) BLADE 1 WAS RETAINED IN THE PROPELLER BARREL. THE AIRFOIL SHOWED
MECHANICAL DAMAGE ON THE LEADING EDGE APPROXIMATELY 21 INCHES INBOARD
OF THE BLADE TIP. THE TOP TRAILING EDGE WAS SLIGHTLY BENT. ALL
BLADE RETENTION COMPONENTS WERE INTACT. BLADE BUSHING HAD LOST PRESS
FIT AND DRIVE PINS AND SCREWS WERE FRACTURED DUE TO OVERLOAD.
WITNESS MARKS ON SHIM PLATE CORRESPOND TO A BLADE ANGLE BETWEEN 40
AND 50 DEGREES AT TIME OF IMPACT.

(7) BLADE 2 WAS THE FURTHEST EAST PROPELLER COMPONENT FOUND IN THE
DEBRIS FIELD. VISUAL INSPECTION OF THE FRACTURE SURFACE SHOWED
OVERLOAD SIGNATURE. THE BLADE ATIRFOIL HAD SIGNIFICANT MECHANICAL
DAMAGE ON THE FACE (BACK) SIDE OF THE BLADE FROM THE BLADE TIP TO THE



BLADE CUFF. ALL BLADE RETENTION COMPONENTS WERE INTACT. BLADE
BUSHING HAD LOST PRESS FIT AND DRIVE PINS AND SCREWS WERE FRACTURED
DUE TO OVERLOAD. WITNESS MARKS ON SHIM PLATE CORRESPOND TO A BLADE
ANGLE BETWEEN 40 AND 50 DEGREES AT TIME OF IMPACT. PART OF THE BLADE
RETAINED IN THE BARREL PROTRUDED A FEW INCHES OUT OF THE BARREL.

(8) BLADE 3 WAS FRACTURED DUE TO OVERLOAD NEAR WHERE THE BLADE SHANK
ENTERS THE BARREL. THE BLADE HAD DAMAGE TO THE TRAILING EDGE 12
INCHES INBOARD OF THE BLADE TIP (3/4 INCH BY 1 INCH), AND 14.5 INCHES
FROM THE BLADE TIP (2 INCH BY 1.5 INCH). NO DAMAGE WAS FOUND ON THE
LEADING EDGE. ALL BLADE RETENTION COMPONENTS WERE INTACT. BLADE
BUSHING HAD LOST PRESS FIT AND DRIVE PINS AND SCREWS WERE FRACTURED
DUE TO OVERLOAD. WITNESS MARKS ON SHIM PLATE CORRESPOND TO A BLADE
ANGLE BETWEEN 40 AND 50 DEGREES AT TIME OF IMPACT.

(9) BLADE 4 WAS RECOVERED WEST OF THE PROPELLER ASSEMBLY AND GEARBOX
AND WEST OF BLADE 2. VISUAL INSPECTION OF THE FRACTURE SURFACE
SHOWED SIGNS OF FATIGUE CRACK PROPAGATION. THE BLADE CAMBER (FRONT)
SIDE HAD HEAVY MECHANICAL DAMAGE AND SCARRING WITH BLACK MARKS FROM
THE BLADE TIP EXTENDING INBOARD APPROXIMATELY 15 INCHES. THE
TRAILING EDGE AT THE BLADE TIP WAS RIPPLED AND BENT FOR APPROXIMATELY
9 INCHES. THE TRAILING EDGE HAD A 2.5 INCH BY 3 INCH U SHAPED GOUGE
39.5 INCHES INBOARD OF THE BLADE TIP. ALL BLADE RETENTION COMPONENTS
WERE INTACT. THE BLADE BUSHING HAD LOST PRESS FIT. SHIM PLATE SHOWED
NO WITNESS MARKS INDICATING BLADE ANGLE.

D. VISUAL INSPECTION OF THE PROPELLER CONTROL SHOWED ALL PUMPS IN THE
PUMP HOUSING AND THEIR DRIVE GEARS INTACT. PUMP SCREENS WERE REMOVED
AND INSPECTED FOR EVIDENCE OF PUMP FAILURE. SCREENS CONTAINED NO
METALLIC DEBRIS. THE EVH WAS DISASSEMBLED TO REMOVE THE MAIN PUMP
FILTER, NO METALLIC OR OTHER DEBRIS WAS FOUND.

E. THE DISASSEMBLED PROPELLER WAS RETURNED TO FRC EAST, CHERRY POINT
FOR FURTHER EVALUATION AND FOLLOW ON ANALYSIS.

F. DOME DISASSEMBLY REVEALED NO DISCREPANCIES. THE LOW PITCH STOP
(LPS) WAS INSTALLED 1.975 INCHES INTO THE DOME FROM THE FORWARD
SURFACE OF THE DOME SHELL. MEASUREMENTS TAKEN ON MULTIPLE DOMES SET
TO THE NOMINAL LPS POSITION OF 23.25 DEGREES SHOW SIMILAR
MEASUREMENTS TO THE MISHAP PROPELLER.

G. LOW PITCH STOP DISASSEMBLY REVEALED NO DISCREPANCIES.

H. PITCHLOCK REGULATOR DISASSEMBLY REVEALED A MISSING PACKING (REF E,
FIGURE 7-4, INDEX 17) INSIDE THE RETAINING CAP.

I. DETAILED ANALYSIS OF THE FATIGUE FAILURE OF BLADE 4 CONDUCTED BY
THE MATERIALS LAB CAN BE FOUND IN REF G, ANALYSIS OF OTHER BLADES CAN
BE FOUND IN REF H. BELOW IS A SUMMARY OF THE LAB FINDINGS AS IT
RELATES TO BLADE FAILURE ANALYSIS, TAPERBORE CORROSION, CRACKING AND
CONFIGURATION.

(1) BLADE 1 COVERAGE OF BUSHING EPOXY PRIMER REQUIRED PER REF I WAS
ADEQUATE. PERMATREAT REQUIRED PER REF I DID NOT SHOW 100 PERCENT
COVERAGE. ANODIZE REQUIRED PER REF I WAS ADEQUATE. INDICATIONS OF
ISOLATED ACTIVE CORROSION WERE FOUND WITH FLUORESCENT PENETRANT
INSPECTION (FPI), AND WERE CONFIRMED WITH EDDY CURRENT. ACTIVE
CORROSION WAS FOUND THAT CONTAINED ANODIZE EXTENDING DOWN INTO THE
CORROSION PITTING.

(2) BLADE 2 COVERAGE OF BUSHING EPOXY PRIMER REQUIRED PER REF I WAS
NOT ADEQUATE. PERMATREAT REQUIRED PER REF I DID NOT SHOW 100 PERCENT
COVERAGE. ANODIZE REQUIRED PER REF I WAS ADEQUATE. INDICATIONS OF
ISOLATED CORROSION WERE FOUND WITH FPI AND WERE NOT CONFIRMED WITH
EDDY CURRENT. ACTIVE CORROSION WAS NOT FOUND. ANALYSIS OF THE BLADE



FRACTURE SURFACE SHOWED BLADE LIBERATION WAS DUE TO OVERLOAD.

(3) BLADE 3 COVERAGE OF BUSHING EPOXY PRIMER REQUIRED PER REF I WAS
NOT ADEQUATE. PERMATREAT REQUIRED PER REF I WAS NOT PRESENT. ANODIZE
REQUIRED PER REF I WAS ADEQUATE. INDICATIONS OF ISOLATED ACTIVE
CORROSION WERE FOUND WITH FPI AND WERE CONFIRMED WITH EDDY CURRENT.
ACTIVE CORROSION WAS FOUND THAT CONTAINED ANODIZE EXTENDING DOWN INTO
THE CORROSION PITTING.

(4) BLADE 4 INSPECTION OF THE BLADE BUSHING AND TAPER BORE REVEALED
THE BUSHING EPOXY PRIMER REQUIRED PER REF I WAS NOT PRESENT.
PERMATREAT REQUIRED PER REF I WAS NOT PRESENT. ANODIZE REQUIRED PER
REF I WAS ADEQUATE. INDICATIONS OF SUBSTANTIAL CLUSTERED ACTIVE
CORROSION WERE FOUND WITH FPI AND WERE CONFIRMED WITH EDDY CURRENT IN
THE BUSHING BORE AREA OF THE BLADE TAPER BORE. ACTIVE CORROSION AND
THE RESULTING INTERGRANULAR ATTACK WAS FOUND IN THE BUSHING BORE AREA
OF THE BLADE TAPER BORE. ANODIZE COATING WAS FOUND EXTENDING INTO
CORROSION PITTING AND INTERGRANULAR CRACKING (IGC). AN INTERGRANULAR
RADIAL CRACK PROPAGATED FROM IGC THROUGH 64 PERCENT OF THE SHANK WALL
SECTION FOR 2.7 INCHES TOWARDS THE TIP OF THE BLADE. A FATIGUE CRACK
INITIATED FROM THE OUTER BOUND OF THE RADIAL CRACK, PROPAGATING
CIRCUMFERENTIALLY FOR AN ARC LENGTH OF 100 DEGREES PRIOR TO
CATASTROPHIC OVERLOAD FAILURE. X RAY DIFFRACTION (XRD) TESTING WAS
PERFORMED TO DETERMINE TIF THE RESIDUAL COMPRESSIVE STRESSES IMPARTED
IN THE BLADE VIA LPB, SHOTPEEN, AND COLD ROLLING WERE PRESENT. THE
XRD RESULTS DETAILED IN REF J WERE AS EXPECTED FOR A PROPERLY
PROCESSED BLADE. MATERIAL ANALYSIS OF THE BLADE SHOWED COMPOSITION
(7076-T6), TEMPER, AND HARDNESS TO BE COMPLIANT WITH ALL DRAWING
REQUIREMENTS.

10. CONCLUSIONS: A. PROPELLER 2 WAS CAPABLE OF OPERATING NORMALLY
PRIOR TO LIBERATION OF BLADE 4. NO EVIDENCE WAS FOUND OF SIGNIFICANT
OVERTORQUE OR OVERSPEED OF THE PROPELLER.

B. THE AREA OF CLUSTERED ACTIVE CORROSION AND IGC WAS PRESENT IN THE
BUSHING AREA OF THE TAPERBORE BUT NOT REMOVED AT THE LAST PROPELLER
OVERHAUL. APPLICATION OF THE ANODIZE COATING TO THE BLADE OCCURS
TOWARDS THE END OF THE BLADE OVERHAUL PROCESS. PRESENCE OF ANODIZE
IN THE CORROSION PROVES THE CORROSION WAS PRESENT AND NOT REMOVED AT
THE LAST OVERHAUL. THE PRESENCE OF THE CLUSTERED ACTIVE CORROSION
AND IGC ALLOWED FOR THE FORMATION OF THE INTERGRANULAR RADIAL CRACK
IN BLADE 4. THIS CRACK PROPAGATED TOWARDS THE BLADE TIP AND LED TO
THE FORMATION OF THE CIRCUMFERENTIAL FATIGUE CRACK WHICH PROPAGATED
AROUND THE BLADE SHANK DUE TO NORMAL OPERATING LOADS. WHEN THE
CIRCUMFERENTIAL FATIGUE CRACK REACHED ITS CRITICAL LENGTH THE
REMAINDER OF THE BLADE SHANK STRUCTURE FAILED IN OVERLOAD CAUSING THE
INSTANTANEOUS LIBERATION OF BLADE 4 FROM THE PROPELLER BARREL.

C. IMMEDIATELY AFTER BLADE 4 FAILED, THE UNBALANCE FORCES ON THE
PROPELLER LIKELY CAUSED THE FAILURE OF THE RGA AND THE OVERLOAD
FAILURE (LIBERATION) OF BLADE 2. THE ANALYSIS PERFORMED IN REF K
SUBSTANTIATES THIS THEORY FOR THE P-3 AIRCRAFT PROPELLER AND FRONT
HALF OF THE RGA. PROPELLER ASSEMBLIES ARE SIMILAR WHERE THE EXPECTED
FATLURE MODE AND SEQUENCE WOULD BE THE SAME, ALTHOUGH IT IS BELIEVED
THAT DIFFERENCES IN THE RGA CASE BETWEEN THE C-130 AND P-3 WOULD
RESULT IN SOME DIFFERENCE OF IMBALANCE FORCES REQUIRED TO FAIL THE
RGA CASE.

D. REF L DISCUSSES MECHANICAL DAMAGE TO BLADE AIRFOILS AND
INTERACTION OF THE LIBERATED PROPELLER BLADES WITH THE AIRCRAFT
STRUCTURE.



E. LOGBOOK REVIEW SHOWED THAT THE PROPELLER HAD MISSED A 56 DAY
CONDITIONAL INSPECTION AFTER THE PROPELLER WAS BUILT UP AND MADE
READY FOR ISSUE (RFI) PRIOR TO ANY FLIGHT HOURS BEING ACCRUED. AT
THIS POINT TO COMPLY WITH INSPECTION REQUIREMENTS THE PROPELLER
SHOULD HAVE BEEN DISASSEMBLED AND INSPECTED IAW REF E, WHICH CONSISTS
OF AN OFF WING EDDY CURRENT INSPECTION OF THE TAPER BORE JUST
OUTBOARD OF THE BLADE BUSHING AT THE INTERMEDIATE LEVEL. IT IS
UNLIKELY THAT ANY CORROSION OR CRACKING WOULD HAVE BEEN DETECTED
SINCE THE CLUSTERED CORROSION AND IGC WOULD HAVE BEEN HIDDEN UNDER
THE INSTALLED BLADE BUSHING. THE LOGBOOK ALSO SHOWED PROPELLER
BALANCING WAS NOT ACCOMPLISHED WITHIN THE FLIGHT HOUR ALLOWABLE
LIMITS PER REF D. DURING BUILDUP OF THE PROPELLER BARREL AND BLADE
ASSEMBLY A STATIC BALANCE IS COMPLETED, DYNAMIC BALANCE IS REQUIRED
TO BALANCE THE PROPELLER AND POWER PLANT ASSEMBLY TO FINE TUNE THE
BALANCE SOLUTION. IF VIBRATION IS SEVERE IT WOULD BE FELT BY THE
CREW AND TROUBLESHOOTING WOULD HAVE OCCURRED. THE WEIGHTS ADDED
DURING THIS BALANCE WERE NOT EXTREME. THE FACT THAT THIS PROPELLER
FLEW FOR 231 HOURS WITHOUT BALANCE DID NOT CONTRIBUTE TO THE FATIGUE
PROPAGATION AND SUBSEQUENT FAILURE OF BLADE 4.

F. THE MISSING DOME CAP RETAINING RING WAS LIKELY DUE TO AIRCRAFT OR
GROUND IMPACT OF THE PROPELLER. THE FRACTURE OF BLADE THREE AT THE
BARREL INTERFACE AND BENDING OF THE BARREL BOLTS WERE DUE TO
PROPELLER IMPACT WITH THE GROUND. DAMAGE TO THE PROPELLER PUMP
HOUSING WAS DUE TO SEPARATION FROM THE AIRCRAFT AND GROUND IMPACT.
DAMAGE TO THE PROPELLER EVH LIKELY RESULTED FROM SEPARATION FROM THE
AIRCRAFT AND IMPACT DAMAGE WITH THE GROUND.

G. ZERO PROP NUT TORQUE WAS DUE TO GROUND IMPACT. PROPELLER NUT,
REAR AND FRONT CONES, RGA PROP SHAFT AND SPACER AND PACKING SHOWED NO
SIGNS OF DAMAGE INDICATING PROPELLER OPERATION AT ZERO TORQUE
THEREFORE THE PROPELLER WAS OPERATING WITH SUFFICIENT TORQUE FOR SAFE
OPERATION.

H. SMALL DIFFERENCES IN MEASURED BLADE ANGLE OF THE DOME AND BLADE
ANGLE APPROXIMATIONS AT TIME OF IMPACT ON BLADE SHIMS ARE LIKELY DUE
TO PROPELLER IMPACT WITH THE GROUND. THE 40 TO 50 DEGREE ANGLE
IMPRESSTIONS ON BLADE SHIMS LIKELY OCCURRED IMMEDIATELY AFTER THE
PROPELLER AND RGA ASSEMBLY DEPARTED THE AIRCRAFT. GROUND IMPACT
LIKELY ALLOWED THE DOME POSITION TO INCREASE TO 53 DEGREES.

I. THE MISSING PACKING IN THE PITCHLOCK REGULATOR DID NOT AFFECT
OPERATION OF THE PROPELLER. THE FAILURE MODE, EFFECTS AND
CRITICALITY ANALYSIS SHOWS NO EFFECT ON OPERATION FOR THE FAILURE OF
THE COMPONENT, IT IS INSTALLED TO PREVENT METAL TO METAL CONTACT IN
THE ASSEMBLY. PITCHLOCK REGULATORS ARE TESTED DYNAMICALLY DURING
OVERHAUL, AND CHECKED DURING AIRCRAFT GROUND TURNS TO VERIFY
FUNCTION.

J. DISCREPANCIES IN BLADE TAPER BORE CONFIGURATION AND BLADES THAT
SHOW ANODIZE INSIDE CORROSION AND PITTING IS DUE TO IMPROPER
PROCESSING AT THE LAST PROPELLER OVERHAUL. ALL CORROSION AND PITTING
SHALL BE REMOVED AT OVERHAUL PER REF T.

11. RECOMMENDATIONS:

A. ALIGN TECHNICAL REQUIREMENTS BETWEEN NAVY, AIR FORCE, AND
ORIGINAL EQUIPMENT MANUFACTURER (OEM) TO DEVELOP AND ACHIEVE BEST
PRACTICES FOR PROPELLER INSPECTION, OVERHAUL, PRESERVATION, AND
QUALITY ASSURANCE. UPDATE TECHNICAL MANUALS, PROCESS ORDERS, WORK
CONTROL DOCUMENTS, AND TECHNICIAN TRAINING AS REQUIRED. ESTABLISH
PROCEDURES TO COMMUNICATE FUTURE CHANGES BETWEEN STAKEHOLDERS.



B. REQUIRE SCHEDULED RECURRING AUDITS OF ALL PROPELLER OVERHAUL
FACILITIES.

C. IDENTIFY ROOT CAUSE FOR CORROSION IN PROPELLER BLADE
TAPER/BUSHING BORES, IMPLEMENT APPROPRIATE MITIGATION TO PREVENT.

12. RELATED INFORMATION: A. DURING THIS INVESTIGATION QUALITY ISSUES
WERE UNCOVERED AT A PROPELLER OVERHAUL FACILITY (ADHERENCE TO TECH
DATA/WORK CONTROL DOCUMENTS, PRESERVATION). THIS INVESTIGATION ALSO
REVEALED AMBIGUITY AND DIFFERENCES BETWEEN NAVY, AIR FORCE, AND
ORIGINAL EQUIPMENT MANUFACTURER (OEM) TECHNICAL DATA USED TO OVERHAUL
THE SAME BLADES. PROPELLER PRESERVATION REQUIREMENTS FOR PACKAGED
PROPELLERS POST OVERHAUL WERE NOT BEING FOLLOWED; AREAS FOR
IMPROVEMENT IN PRESERVATION INSTRUCTIONS WERE ALSO IDENTIFIED.
ESTABLISHED PROPELLER BLADE INSPECTION PROCESSES REQUIRE REFINEMENT
AND IMPROVEMENT IN ORDER TO DETECT DAMAGE AND CORROSION THAT COULD
POTENTIALLY LEAD TO CATASTROPHIC BLADE FAILURE DISCUSSED IN REF G.

B. EI RCN V55215-17-0043, Vv55215-17-0044, Vv55215-17-0045, AND
V55215-17-0046 SUBMITTED FOR PROPELLERS ONE, TwO, THREE, AND FOUR
FROM SAME MISHAP. EI RCN V55215-17-0049, Vv55215-17-0050,
V55215-17-0051, AND V55215-17-0052 SUBMITTED FOR PROPELLER ELECTRONIC
PROPELLER CONTROLS FROM SAME MISHAP.

13. PENDING ACTIONS: NA

14. JDRS WEB SITE HAS A SUPPORTING DOCUMENT ATTACHED. ACCESS WEB
SITE TO VIEW SUPPORTING DOCUMENTS.

15. THIS IS CONSIDERED CLOSING ACTION ON CAT I EI RCN:
V55215-17-0044, INVESTIGATION CONTROL NUMBER WC2EI-PROP-0021-17M.//
BT
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PAAUZYUW RUOISTA9321 2192214-UUUU--RUJIAAA.

ZNR UUUUU

P 0722127 AUG 17

FM COMNAVAIRSYSCOM PATUXENT RIVER MD

TO ZEN/FLTREADCEN EAST CHERRY POINT NC

AIG 423

ZEN/FLTREADCEN EAST CHERRY POINT NC

INFO ZEN/COMNAVAIRSYSCOM PATUXENT RIVER MD

RUJIAAA/CG FOURTH MAW ALD

RUJIAAA/CG FOURTH MAW

ZEN/COMPFLTREADCEN PATUXENT RIVER MD

ZEN/FLTREADCEN EAST CHERRY POINT NC

RUJIAAA/MALS FOUR NINE

BT

UNCLAS //N04790//

PASS TO OFFICE CODES:

FM COMNAVAIRSYSCOM PATUXENT RIVER MD//DRPO//

INFO RUJIAAA/MALS FOUR NINE//QA/AAMO/AMO//
MSGID/GENADMIN/MIL-STD-6040(SERIES)/B.0.01.00

/COMNAVAIRSYSCOM PAX DRPO/-/-/-/-/USA/UNCLASSIFIED//
SUBJ/KC-130T PROPELLER, AIRCRAFT, VARIABLE PITCH-54H60-111 CAT I/
/EV//

REF/A/DOC/COMNAVAIRFORINST 4790.2C/15JAN2017//
REF/B/DOC/OPNAVINST 3750.6S/13MAY2014//

NARR/REF A IS THE NAVAL AVIATION MAINTENANCE PROGRAM

REF B IS THE NAVAL AVIATION SAFETY PROGRAM//
GENTEXT/REMARKS/THIS MESSAGE WAS AUTO GENERATED FROM THE JDRS WEBSITE
FOR NON-WEB SITE CAPABLE ORGANIZATIONS. THE REPORT WAS ORIGINATED BY:
------ VMGR FOUR FIVE TWO/QA.

IF RESPONSE VIA WEB SITE IS NOT POSSIBLE, TO: LINE RECIPIENTS SHOULD
ADDRESS RESPONSE DIRECTLY TO:

------ VMGR FOUR FIVE TWO/QA WHEN APPROPRIATE. THIS DEFICIENCY REPORT
WILL BE PROCESSED VIA THE JDRS WEBSITE. FOR FURTHER DETAILS OR REAL

TIME iTATii VIiIT THE iDRi WEB iITE Al: iDRi MIL
1

2. FLTREADCEN EAST CHERRY POINT NC

3A. V55215-17-0044

3B. INVESTIGATION ON #2 PROPELLER N244247 ORDERED BY AVIATION MISHAP
BOARD SENIOR MEMBER COLONEUEYEE)- E! TO LOOK AT THE STRUCTURAL
INTEGRITY OF THE #2 PROPELLER, BLADES, BARREL HALVES, DOME ASSEMBLY,
PITCH LOCK REGULATOR, MISCELLANEOUS COMPONENTS AND INSTALLATION
HARDWARE, FOR MATERIAL FAILURE, FATIGUE, WEAR, WITH SPECIAL ATTENTION
FOR INDICATIONS OF OVER TORQUE, AND OVERSPEED AS WELL AS LAST KNOWN
BLADE POSTION AND ANGLE.

4. 17191/STEWART ANGB, NEWBURGH NY 12550

5. 7R, 1610-000309552

6. PROPELLER, AIRCRAFT, VARIABLE PITCH

7. 3405.3 FLIGHT HOURS



8. 54H60-111

9. HAMILTON SUNDSTRAND CORPORATION, 73030, WINDSOR LOCKS, CT
10. N/A, N/A, N/A, N/A

11. N244247, N/A, N/A

12. OVERHAULED

12B. 12-SEP-2011

12C. AIMD FT WORTH, N/A, FORT WORTH, TX

13A. UNK

13B. UNK

13C. UNK

13D. 146228 DOLLARS/N/A MHRS/N/A DOLLARS

14. N/A

15A. N/A

158. N/A

16. 3251360

17. N/A, N/A, N/A, N/A, N/A

18. N/A, N/A, N/A, N/A, N/A

19. OTHER (EXPLAIN IN ITEM 3)

20A. UNIT THAT WILL SHIP EXHIBIT: NON-JDRS ACTIVITY

20B. EXHIBIT CURRENTLY IN THE POSSESSION OF THE INVESTIGATION TEAM
21. OTHER (EXPLAIN IN BLOCK 3)

22A. N/A

22B. N/A

22C. N/A

22D. EXHIBIT CURRENTLY IN THE POSSESSION OF THE INVESTIGATION TEAM.
22E. NA
22F. N/A
22G. N/A

221, maorPIaCIC
N6 ]
mseT I
CAPT DIC

221. KC-130T, 165000

22). T56-A-16, 1TH2118, 9967.3, N/A

22K1A. NA

22K1B. NA

22K1C. NA

22K2. NA

22K3. NA//

BT

#9321
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Propeller Blade Repair at Warner Robins ALC
Process Audit 25-26 AUG 2017
A7111-2 (C-130), A7121-2 (P-3)

Reference:

A.

Technical Manual: NA 03-20C-4, Depot Maintenance for Aluminum Alloy Propeller
Blades

Technical Manual: NA 03-20CBBJ-2, Intermediate and Depot Maintenance Manual for
the 54H60-111 Propeller

Technical Order: TO 3H1-18-3, Depot Maintenance for 54H60 Propeller

Technical Manual: NA 15-01-500, Preservation of Naval Aircraft

Key Findings Summary:

Review and referral to pubs prior to and while performing repair process not
demonstrated or well-practiced. Discovered a process where procedure being used was
not current (bushing installation).

Preservation of blade taper bore not adequate. No corrosion prevention compounds
outboard of bushing applied.

Corrosion pit detection via Borescope Inspection not being performed IAW Navy
publications. Equipment, operator qualification, qualification standard, either
inadequate or could not be demonstrated/verified.

Fluorescent Penetrant Inspection of taper bore not IAW with Navy Pub and coverage
incomplete; approx. 15 inches of taper bore including and beyond “transition zone” not
performed.

Navy QA oversight not performed by QA personnel. Certified Operator performing
second verification. Many cases no second source verification performed.

Borescope, Permatreat, Epoxy Primer not performed on Air Force C-130 propeller
blades

DLA Warehouse First-In,-First-Out (FIFO) not always practiced on incoming propellers.
No supplemental local engineering instruction written for any of the audited processes.
AF TO and Navy publication was the only instruction available.

Audit Process

An audit plan was established that followed the typical blade repair process through its

sequence of operations from induction to packaging for shipment. The focus of the audit was

on the blade shank and taper bore area, airfoil inspection and fairing installation processes



were omitted from review. Appendix C provides the agenda and a listing of the operations
that were audited. The three-member Navy team remained together throughout the audit
process. The audit team observed a demonstration of each process from beginning to end, in
most cases the artisan performed the repair on actual hardware. The audit team was afforded
as much time as was needed both during the process and after to ask questions. It proved very
beneficial to have the process narrated by the actual technician rather than a lead or engineer.
This gave the audit team additional insight into how the process was actually performed rather
than how it should be performed.

WRALC has averaged 400 C-130 props per year over the last 10 years. Navy C-130 props
processed by WR-ALC averaged 21 props per year over the last nine years, equaling just 5% of
their AF C-130 workload. P-3 props approximated 3% of their AF workload.

A list of attendees is given in the attached Appendix A.

Discussion of Findings

Technical Publications

Warner Robins utilizes electronic pubs throughout the shop. At each operation the Audit Team
witnessed a “toughbook” nearby with the Air Force Technical Order (REF C) and the Navy depot
publication (REF A) opened. The utilization of these pubs, however, was not always apparent.
In most of the Day 1 process audits, the publication was up but never referenced during process
execution or during pre or post-process discussions. While there are clear benefits to electronic
publications, there are also negatives. In this writer’s opinion, electronic pubs are cumbersome
and more difficult to read and follow, especially for lengthier processes and hence are not as
readily referenced. That was evident during some of the processes that were witnessed.

Some technicians relied strongly on their memory, it appeared, rather than a steady referral
back to the instructions. During the anodize process review, the technician cited information
that was not consistent with the current technical publication, stating that the AF set their bath
time by coating weight checks of specimens where the NAVY had a straight 30 minute tank time
when in fact they were both the same and had been for some time.

The Audit Team found one case where an outdated publication was being used to install the
blade bushing in the taper bore. The publication being referenced had not incorporated the
Interim Rapid Action Change (IRAC) 14 that was released to REF A. 6 months prior. IRAC 14
had changed gap dimensions and added a QA check of the torque on the bushing retaining
screws to prevent a known in-flight failure that resulted in a loss of blade pitch control.



It also became evident that there would be a clear benefit to having supplemental instruction
for some of the more complex processes. The Navy uses Local Engineering Instruction or Special
Process Instructions to augment technical publications and give clarity to process details. The
borescope inspection, anodize, FPI, and final preservation processes could benefit from special
process instructions.

Preservation/Storage

The Audit Team evaluated the preservation and packaging process that is now performed by
DLA representatives. The propeller should be preserved and packaged IAW instructions in REF
A, B, and D. The propeller is packaged in a well-designed plastic shipping container specifically
designed for the propeller that provided adequate protection from damage. A number of
desiccant bags were loaded in a compartment on the inner side wall to protect from moisture.

Blades are preserved well with a heavy preservation oil over the exterior surfaces of the blade
shank and wrapped with a foil bag and taped. However, during application the taper bore
bushing area was quickly wiped with oil and the inner taper bore was barely touched. REF A
states that all metal surfaces should be coated. Taper bore corrosion pits have been found to
form in the taper bore in storage when proper preservation was not applied.

The Audit Team reviewed the Defense Logistics Agency (DLA) Warehouse storage facilities for
incoming and outgoing propellers and talked with DLA about their policies. DLA utilizes a First
In First Out (FIFO) inventory management system and the data showed that repaired propellers
remain in storage only for a short period —long enough to complete the paperwork. All are
prepositioned. It was explained that this is due to the NAVY’s current high demand for
propellers. The same cannot be said about incoming propellers. Records indicate that one of
the mishap propellers was received in 2007 but was not inducted for repair until 2011.

Borescope Inspection

The borescope inspection process was developed in response to corrosion pitting found at the
origin of stress corrosion cracks in the taper bore. Combined with other mitigations, the
borescope inspection process offers a detection probability sufficient to reduce the risk of
initiating Stress Corrosion Cracking (SCC). The Audit Team reviewed the borescope inspection
process at WRALC and found several deficiencies. REF A defines a rigorous qualification process
of the operator which includes the mapping of pits in a standard specimen and maintaining that
gualification through periodic verifications of proficiency. Several problem areas were
identified in the WRALC process: 1. REF A specifies P/N GS23709 standard specimen shall be
used. The standard specimen used to qualify the operator had no part number or
documentation of its origin. 2. The index ring to ensure 115% coverage of the taper bore was



not equivalent to the equipment listed in the manual nor was the technique used sufficient to
ensure complete coverage. 3. The Operator Training Records showed that no repeat
qualification of operators had occurred, as dictated by REF A when 30 days have elapsed since
last blade inspection. WRALC took action to provide the NAVY with a list of other equipment
(digital camera, Monitor) so compliance with REF A could be verified.

It is noteworthy that WRALC does not perform borescope on AF blades or apply surface
protections such as Permatreat and epoxy primer to the bushing area where most pitting has
historically formed. These were introduced as product and process improvements to protect
the taper bore from corrosion and electrically insulate the blade and bushing materials as
mitigation to prevent corrosion pitting. The borescope was added as an enhanced detection
method.

Fluorescent Penetrant Inspection (FPI)

The first and often only detection method for finding linear or linear aligned indications in the
taper bore is through FPI. REF A calls for FPI of the entire blade, including butt end and taper
bore, in accordance with ASTM E 1417, using Type 1, Method B or D, Sensitivity Level 3

2

materials. Step b. states “...particular attention to the taper bore...” It was discovered that
WRALC uses Method C, and has been since at least 2008. A deviation request was presented
to NAVAIR in May 2017 asking for permission to use this method. NAVAIR approved this
request with concurrence from Materials Engineering Non Destructive Inspection (NDI) experts.
Upon further discussion as a result of the ongoing engineering investigations it was determined
that Method C is likely inadequate for a shotpeened surface. A major concern in observing the
FPI process was the lack of attention to the inner taper bore and to some degree the “transition
area” between the bushing area and inner taper bore. Only the first 3 inches of the 15 inch
bore is being inspected. REF A calls for FPI of the entire bore. Corrosion and/or mechanical
damage are not uncommon in these areas and it is imperative that these areas inspected for

cracks and other damage.

QA Checks

Throughout the Navy publications “QA checks” are added to critical process steps that are
essential to equipment performance as a means of ensuring quality. These are a second-source
verification of the requirement before proceeding to the next step in a procedure. WRALC
utilizes a certified operator program to control quality throughout the process and does not
utilize Quality Assurance personnel to perform this verification. Instead, the QA verification is
performed by a second person certified by the department, usually the lead mechanic. This
process was agreed to in September 2015 via Email between NAVAIR and WRALC when
transitioning P-3 propeller workload.



Due to the criticality of these operations, QA checks performed by QA personnel is preferred as
they possess a distinct skill set and are usually insulated from the pressures of meeting
production schedules. One major concern is that many QA checks had no second source
verification at all. These should be corrected immediately. A complete list of QA checks
without a second source verification is given in the Appendix B.

Standardization of Navy/AF Processes

Throughout the repair process it was evident that many process steps for Navy and AF blades
were different, this was unexpected especially for the C-130 blades. While some differences
can be expected, common processes will yield consistent results. The biggest concern is that
differences can lead to missed or incorrectly applied repairs. Action should be taken by
NAVY/AF to standardize their processes. Below is a short list of key differences:

» AF Blades do not receive borescope inspection of taper bore
AF blades do not Permatreat coating or epoxy primer on/in bushing area
Bluing check for bushing fit
Bushing clearance
Caustic Soda Etch
Meandering Winding Magnetometry (MWM) Inspection

YV V VYV V V

Conclusion/Recommendations

The usage of Technical Publications throughout the overhaul process cannot be
overemphasized and is vital to process integrity, especially when similar products have process
differences. Supplemental instruction can play an important role in providing amplifying
information and filling gaps to create a repeatable process. It is recommended that special
process instruction be developed for Preservation, Borescope Inspection, FPl and Eddy Current
Inspection.

The two primary areas of concern identified during the audit were the FPI and borescope
inspection processes. The coverage area for FPI did not include the area outboard of the
bushing and the borescope equipment and operator certification process was not robust
enough to ensure 100% compliance with NAVY requirements. With only 1 out of every 20 C-
130 blades being a Navy asset, a concern remains whether sufficient preventative steps are
embedded in the workflow process to ensure that Navy critical requirements such as borescope
inspection and Permatreat/Epoxy Primer coatings are being met.



To the greatest extent possible, a standard process should be developed for all C-130 blades
processed at the depot. Process standardization is a vital initiative for maintaining process
control and ensuring that all blades receive all critical process step.

Actions

1) Verify time in chromic acid anodize sufficient to produce desired coating thickness.

2) Is there a max time limit to process a blade for anodize after etch?

3) LPB over shot peening. As effective? Any detriments?

4) Investigate why AF does not glass bead blast and borescope blades as NAVY is?

5) Why is Caustic soda etch bath time different between NAVY and AF?

6) Investigate addition of Special Process Instructions (SPI) for borescope inspection,
anodize, FPI, and final preservation.

7) NAVY investigate Method C FPI for sensitivity and detection probability.

8) Performance of NAVY QA checks —is certified operator acceptable?

9) Investigate SPI for preserving all prop components

10) AF provide equipment list for borescope equipment

11) AF add second verification for all QA checks

12) AF add SSQ for Borescope process



Appendix A

List of Attendees
Navy Engineering Visit to WRALC/CMXG

In-Brief Attendees

Name Title

Director, Commodities Maintenance Group
Deputy Director, Commodities Maintenance Group

Director, WRALC Quality Assurance

Director, 409 Supply Chain Management Squadron

Director, 571 Commodities Maintenance Squadron

Director, 572 Commodities Maintenance Squadron

Chief Engineer, Commodities Maintenance Group

Director of Operations, Commodities Maintenance Group

Director, Propeller Repair Flight

QA Chief, Commodities Maintenance Group

Supervisor, 409 Supply Chain Management Squadron

Director, 572 EPSC Flight

| AIR-4.4.1.1 Propulsion Systems Engineering Lead
| AIR 4.4.2.5 Propeller Engineer

| AIR 4.4.2.5 Propeller Engineer




Appendix B

List of QA Inspections not being performed by Quality Assurance

WP 005 00

If shank diameter at any one of these stations is below the minimum specified in Table
2, blade shall be scrapped. (QA)

Check the contact area. The blade bore shall exhibit at least 75 percent total contact
area (blued by the gage). The contact area must be continuous around the entire
circumference of the bore. (QA)

Inspect fillet area for galling and corrosion. Use a brass pronged indicator pedestal
manufactured as shown in Figure 20 and a dial indicator to check depth of pits. (QA)

WP 006 00

If difference between measured and last recorded value is 0.080 inch or less, blade is
considered acceptable for overhaul. (QA)

Blades involved in a known or suspected impact incident shall not have a face alignment
change at the check station in excess of 0.040 inch. (QA)

Blades involved in a known or suspected impact incident with face alighment change in
excess of 0.040 inch will be subjected to conditions of paragraph on IMPACT DAMAGE
in WP 004 00. (QA)

Upon completion of overhaul, recheck face alignment at tip station. Obliterate old face
alignment value from blade butt OD and stencil new actual value (for future reference)
using 1/16-inch stencils. (QA)

If face alignment and tip station are not stenciled on blade butt OD, stencil the post-
overhaul value and tip check station on the butt OD. (QA)

When bends occur, inspect bent portion for cracks, in accordance with applicable
inspection paragraphs of WP 004 00. If any cracks are found that cannot be eliminated,
blade shall be scrapped. (QA)

...the two adjacent stations must be within blade service limits Tables 2 through 21. Do
not take measurements of thickness or width within a locally reworked area. (QA)

This dimension is actual blade thickness at 12-inch station. Repeat this operation at
each of blade stations. (See Figure 13.) (QA)

WIDTH CHECK. Use vernier calipers to check blade width. Be sure to align calipers
directly on station being checked. (QA)

LENGTH CHECK. Place scale portion of combination square against blade tip extremity.
Measure distance from scale to last outboard scribed station. (QA)



Do not shorten 7111 and 7121 blades beyond 79.0-inch station. Doing so will unbalance
propeller and cause propeller performance to decrease. (Shortening other blades to
compensate for unbalance condition is not acceptable, since it will establish a propeller
diameter unsuited for pertinent engine-airplane combination.) (QA)

Perform water break free test prior to anodizing. (QA)

Rinse blades thoroughly in clean cold water for not more than 5 minutes immediately
after anodic treatment. Pay particular attention to taper bore, screw holes and drive pin
holes. (QA)

WP 007 00

Remove any air bubbles trapped under boot using a number 17 hypodermic needle,
making certain not to scratch metal beneath boot in shank area. Upon releasing air, roll
rubber flat. (QA)

If heater resistance is not within specified tolerance, heater is unsatisfactory for service
and shall be discarded. (QA)

Electrical contact rings are sometimes damaged during removal from blades. Rings with
damaged ends may be cut back to remove damage. Minimum required ring overlap
when installed on blade is 1.50 inches. (QA)

Only flux, J-STD-004, ROMO, and previously described solder are acceptable for tinning
and soldering operation. (QA)

When measuring across width of blade, sealer shall extend 0.25 to 0.75 inch over each
rubber part and same distance over adjacent mating surface; when measuring over
length of blade, controlling dimensions shall be 0.25 to 1.50 inches. (QA)

Make sure that there are no voids in cement in gap between ends of Teflon strip. Voids
in adhesive may lead to oil leaks. (QA)

A gap not exceeding 0.125 inch is permitted at butt joint of strip ends providing that gap
is completely filled with Bondmaster and lightly sanded with 3/0 or finer abrasive after
curing, until a smooth even surface is obtained. A longitudinal misalignment of strip
ends not exceeding 0.060 inch is permissible. Strip must meet location requirements of
Figure 13. (QA)

Installed Teflon friction reduction strip may have no more than four areas of
discoloration. No area of discoloration shall exceed 0.200 inch in diameter, and areas
shall have minimum separation of 0.200 inch. (QA)

Surface of friction reduction strip must be relatively smooth and free of major
imperfections such as wrinkles, creases or indentations which could impair fit of blade
seal. An uneven surface indicating a heavy cement buildup is not acceptable and
requires that Teflon strip be removed and reapplied. (QA)



WP 008 00

Check that all damage is removed from blade tip surfaces prior to painting. Do not
repaint any blade tip on which gouges have not been properly repaired. (QA)

Measure the drive pin holes in the blade, the pin holes in the bushing, and the drive pins
to insure they meet the requirements of Table 1 for the pin size stamped on the bushing
and blade. If components do not meet required dimensions the discrepancies must be
corrected prior to bushing installation. (QA)

Measure clearance between bushing (23) flange and blade (1) butt face. It shall be
0.020 to 0.030 inch except for 7111 and 7121 blade assemblies, which require 0.032 to
0.037-inch clearance. (QA)

Dimensionally check bushing (23) ID. Refer toTable 2 for clearance limitations. (QA)
Place propeller blade in a dry storage environment at all times. Proper preservation
techniques and storage in a dry atmosphere will minimize corrosion in butt end of
blade. (QA)

Coat all surfaces of overhauled blades, except rubber parts, with MIL-PRF-16173, Grade
4, corrosion preventive compound. This will prepare them for storage and shipment.
(QA)

Place a piece of grease-proofed paper, Grade A, MIL-PRF-121, over butt end of blade
and extend up shank under thrust washers for approximately six inches. (QA)

Use a suitable wooden container that provides sufficient protection from handling
damage to contain blades. Make provisions for securing blades in a fixed position. (QA)
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Date/Time

25-Aug

07:00-07:30

07:45-08:45

09:00-09:45

10:00-11:00

11:00-12:30

12:30-01:30

01:30-02:30

02:30-03:30

3:30

26-Aug
07:45-11:00

11:00-12:30

12:30-03:30

3:30

27-Aug
08:00-10:00

10:00-10:45

location
Bldg K0O/RM 11

Bldg 40 Prop D&C

Bldg 42

Bldg U2

Bldg 42

Bldg 42

Bldg U2

OP Conference Rm

Bldg 140 Machine

Bldg 140 Machine

OP Conference Rm

Bldg 42

Bldg M2

Appendix C

Audit Plan

Team Lead Mr.[(YX@)

Navy Team Jn-Brief

Blade Tear down, Bushing and Plug removal, Clean

(b) (6)

Glass Bead Blast Taper Bore
(b) (6)

Caustic Soda Etch

(b) (6)

unch

Inspect Taper Bore-Borescope

(b) (6)

Flourescent Penetrant-Taper Bore, Screw Holes, Drive Pin Holes
(b) (6)

Verify Penetrant Indications with Eddy Current

(b) (6)

End of Day debrief/Next day plan

Taper Bore Ream

(b) (6)

Butt Face Cut

(b) (6)

unch

Cold Roll

(b) (6)
Low Plasticity Burnishing (LPB)

(b) (6)

End of Day debrief/Next day plan

Chromic Acid Anodize

(b) (6)

Perma Treat Taper Bore

(b) (6)

11



11:00-12:30

12:30-01:30

01:30-02:30

3:30

Bldg 40 Prop

Bldg 140 Prop

OP Conference Rm

Lunch

Fitcheck of Bushing

(b) (6)

Wet installation of Bushing

(b) (6)

EndofDaydebrief

12



Notes from Warner Robbins ALC interview.

L On 9 November 2017, LtCol (Y@ Visited the Warner Robins — Air Logistics
Complex as part of the JAGMAN Investigation into the Yankee 72 Mishap
that occurred on 10 July 2017. The day was broken up into 4 segments.

a. On site walk through of all steps of the process to overhaul, or refurbish a
blade;
b. Quality Assurance and Quality Control presentation
Air Force specific concerns wrt the KC-130T

o n

. Proper, preservation, storage and shipping of the propellers

11. Individuals interviewed included:

a. Mr.[QXG)
i. Director, 402d Commodities Maintenance Group, [(QX@)

b. Mr{QIG) /
i. Director, DLA Distribution Warner Robins, Georgia, [HEG)

c. MriIG)
i. AFMC 402d Commodities Maintenance Group Quality Assurance
Chief, (DXG)]
d. Ms. [(OXG)
i. AFMC 572nd Commodities Maintenance Squadron Director,
I
e. Ms. [DIG
i. AFMC 571st Commodities Maintenance Squadron Director,
I
f. Mr.[OXG , Chief Engineer Air Force
i. C-130 Hercules Division [(JX@®)
g. Mr.[(QIG)
i. Propeller Engineer
ii. ISSC Cherry Point, NC, [(QX®)
h. Mr. (@X®

i. Mechanical Engineer
ii. FRC East, Cherry Point, NC, [HX®)

III.  Process to overhaul a KC-130 Propeller.
a. Water Jet to Clean and remove blade fairing/bulk balance lead



b. Caustic Soda Etch

i.

ii.

A chemical process which uses
Sodium Hydroxide
1. (tested for proper concentration at least weekly)

c. Borescope, to find

i.
ii.

iii.

iv.

Vi.

Vii.

Corrosion
Pitting
Anomalies
1. Not cracks
Uses 10 times magnification and a TV camera
Two person job:
1. One person works the lighted camera wand the other
documents
These anomalies are documented on a paper which makes a record
of (maps) the precise location and size of the anomalies.
1. These records are only kept for 2 years. Then destroyed per
Air Force requirements.
THIS DOCUMENTATION IS DESTROYED AFTER ONLY TWO
YEARS. AFMC POLICY.

d. Fluorescent Penetrant Inspection

i.

ii.
1ii.

iv.

Fluorescent liquid is sprayed onto the surface of the bore and
ultraviolet light used to identify cracks and corrosion pitting.

1. The spraying method referred to above is Method C which is
not normally allowed for Navy/Marine Corps propellers, but
WR-ALC has received an exemption from the Navy to allow
them to use this method.

a. Methods B and D require part submersion in
fluorescent penetrant rather than localized spray,
(penetrant removal techniques are also different with
Methods B and D)

2. WR-ALC only uses a 30 minute penetrant dwell time. (The
longer the dwell time, the more time available for the
penetrant to penetrate the metal and find deeper cracks.)

Identifies cracks, especially in and around the bushing bore area)
Air Force authorized 3 profiles, B,C or D
Navy only authorized B or D, but WR got an exception to use C



1. Again, C is unique due to the fact that the spray can be hand
sprayed on locally in the first 4 inches of the bushing bore
e. ONLY IF AN FPI SHOWS CRACKS, THEN AN EDDY CURRENT
INSPECTION IS PERFORMED
i. Eddy Current inspection uses electronic signals into the metal of
the blade to identify cracks,

ii. , While Eddy Current inspections can find cracks below the surface,
according to NDI experts these are only reliable to a very minimal
depth. (Cannot find them unless they are close to the surface.)
There is difficulty in predicting the depth at which an eddy current
inspection can be relied upon to find a crack below the surface.

f. Prop Machine Shop
i. Uses the map from the Borescope inspection to either
1. Fix local blemishes or
2. Reream the taper-bushing bore inside the blades
g. Regrind the Blade airfoil beyond the shotpeened region
i. Fixes defects beyond the shotpeened region on the blades airfoil if
found
h. Locally repair airfoil within the shotpeened region
i. Fixes defects within the shotpeened region on the blades airfoil if
found
i. Shot Peen if needed on a defect repaired in the previous procedure
i. Uses small metal balls at high velocity, imparting localized residual
compressive stresses to resist crack formation/propagation

ii. It can be used on a small section, less than 10 sq in.(locally

repairing the shotpeened region of the blade airfoil.)
j.  LPBis only performed on the inner bushing bore
i. (Butnot on the Taper Bore)
ii. Air Force uses LPB if the bore has been re reamed
iii. Navy uses LPB on all the blades
This is used whether re reamed or not. Only required since
the introduction of the LPB in the 2010 Time Frame. Current
Navy blade population is roughly 60/40 for LPBed/non-
LPBed blades
iv. If the blade still has defects after the LPB, it is either
1. Rereamed again or
2. Condemned.
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aa.

Grit Blast is then used to smooth the rough grind marks out of the surface
of the blade.
i. This actually uses Aluminum Oxide to blasts the blade
ii. (Think of it scruff sanding a surface before you paint it so that the
paint will adhere to it better.)
iii. It helps the deicing boot material to adhere to the prop better
Caustic Soda Etch to clean the propeller again

. Anodize the entire Blade, both bore and exterior

Permatreat the entire Taper Bore and Bushing Bore

Blade fairing and blade heater (deice boot) are installed on the inboard
end of the propeller blade

Blade is balanced by installing and securing lead wool and weights in the
taper bore

Epoxy Primer is applied to the outside of the blade Bushing and the
bushing is installed, which provides a minimum of 75% contact area.
Water jet to clean (again)

Glass Bead Blast to clean (again.

Blade final inspection is performed

. Steppen foam is added to the base of the propeller

i. Leaving conduits for the electric deice boot
Deice boot put on

. Propeller assembly is built up

Propeller assembly is balanced
Propeller assembly hydraulic flow check is performed
Propeller assembly is all then disassembled and the entire assembly is put
inside a specially made container.
i. These containers are reused and are not always waterproof
ii. When water gets in, it may remain in the box with the prop for
some time
Preservative grease and barrier paper are put onto the blade to protect it
while it is waiting to be installed onto an aircraft.
i. At the time of the accident, AF and Navy used 2 different types of
grease. As aresult of the accident, the Navy has decided to use the
same preservative as the Air Force.

bb. There are no standard practices at DLA to ensure FIFO is used with the

blades



IV.

Quality Assurance vs. Quality Control
a. Mr.[(QIG) , with Quality Assurance at WR-ALC described in detail

on the Air Force doctrine that redundant layers of quality inspections only
adds to, or covers up, a deeper systemic problem within the institution.
Under this doctrine, there are two main tenets:
i. Eg. Adding quality control/assurance levels of inspections will not
help to correct or eliminate Quality issues; instead
ii. Must get buy in from everyone in the process to focus on quality.

. In order to enact these beliefs two systems are in place:

i. Quality Assurance and

ii. Quality Control
In their Quality Assurance program, the inspectors work directly for the
General of the Base and they inspect the various processes within the
system of propeller overhaul on a randomly scheduled basis. The theory
is, that by randomly inspecting various processes, then they can ensure
that they have the focus on quality throughout the system and, in theory,
be safer than a redundant system of checks which can cause the artisans to
focus less on quality over time and more reliant on the actual inspections
to catch the error, thereby lowering the overall quality of the work.

d. Problems with this process is that

i. Not every blade which goes through the process is guaranteed that
someone inspects it during that particular rework.

ii. There are two stamps (or quality control checks) required but only
for the designate QA call points. The first comes from the Artisan
who did the work. The second ‘set of eyes” comes from an
individual with no formal QA training or certification. Essentially
no more than a “second set of eyes.’

iii. By letting every individual artisan ‘stamp’ or quality control his
own work,
iv. There is also the chance that the artisan can choose to employ
various different levels of quality when performing the work:
1. A quicker method if he is the only person to ‘inspect’ the
blade, and
2. A slightly higher quality if he knows another person on the
line will be looking over it later and,



3. A much more thorough level of quality if he knows that that
work on that particular blade is being observed as part of the
“Quality Assurance” program.

v. In comparison, when Marine Corps maintenance personnel
perform maintenance functions, every job is inspected. But the Air
Force perspective is that this system can cause lower quality work
as the artisan knows every job will be inspected, the artisan can
take the attitude of producing the lowest quality of work that will
pass the inspection. The problem with this logic is that, if a Marine
Corps maintenance inspection is failed, depending on the severity
of the damage, the potential negative ramifications to the
maintenance Marine, and the associated inspectors, can include
reprimand, reduction in rank and pay. On the other hand, the
major flaw in the Air Force’s system, where an artisan “stamps” or
quality checks their own work, and then fails a “Quality
Assurance” inspection, is that there are no negative ramifications.
The Artisan may have to suffer a little bit of embarrassment, but
that Artisan the gets to go back through training; which is
essentially a vacation/break away from his job.

V. Air Force Representative issues
a. Met with Mr. [XG) , the C-130 Chief Engineer for the Air
Force. to attempt to identify the areas that Mr. [QEG) and the Air

Force are trying to focus on in their efforts to try to prevent this from
occurring with the Air Force.

b. Important take way was the perception that Mr [QEGIIEE 25
working from the perspective that the overhaul of this propeller did not
miss IGC, instead only missed the corrosion pits. Upon further review of
the first audit conducted at WR-ALC, the report was clear that both the
corrosion pits and the IGC, (or intergranular cracking) were present there
when the blade was reworked.

i. (This is stated in the Cherry Point Materials Lab report for th failed
propeller blade.)

VI.  Met with Mr. [QEG) Director of DLA who is responsible for the
preservation, storage and transportation of the blades both when they are



VIL

tinished overhaul at the complex and when they arrive at Warner Robins

before going to the rework facility.

a. Do not guarantee FIFO,

b. Do not guarantee that the boxes the props are stored in are water proof

c. These services can be performed, but it is at a higher cost the government

has not been willing to pay in the past.

Lessons learned from the JAGMAN IO WR-ALC
a. The original Warner Robins ~ALC report stresses the proposition that if

both the Air Force and the Navy had the same processes; then issues like

this would not have happened due to the fact that online production

artisans of the props have trouble identifying which propeller is an Air

Force propeller and which is a Navy C-130.

1.

il

iii.

In reality the Work Documents (or Planning Documents) are sheets
that travel through the rework facility with the blade they are
reworking. They show the results of each phase of the rework with
respect to the work being done to that specific blade. These sheets
are easily identifiable as one of three categories:
1. An Air Force Propeller Blade because it:
a. Says “AIR FORCE BLADE” in large capitalized letters
at the top of the page, and
b. Is printed on paper that is colored WHITE:
2. A Navy/USMC C-130 blade because it:
a. Says “NAVY BLADE” in large capitalized letters at
the top of the page, and
b. Is printed on paper that is colored BRIGHT YELLOW:
3. A Navy P-3 blade because it:
a. Says “P-3 BLADE” in large capitalized letters at the
top of the page, and
b. Is printed ono paper that is colored BLUE.
Due to the fact that this process is in place, then the only area
where the confusion could occur would be in the
origination/indoctrination of the process.
This could be an effort to limit liability to the WR-ALC by
attempting to find a causal factor that moves the blame away from
this institution for missing the corrosion pits and intergranular
cracking at the last propeller overhaul.



b. Quality Control vs Quality Assurance
i. The Air Force model lets the artisans Quality Stamp their own
work, then relies on their contemporaries to check themselves. To
provide checks and balances for this system, the Air Force then
inspect the process from time to time; calling this Quality
Assurance.
1. Problems are that not every blade is inspected by a certified
QA representative and
2. The person(s) performing the work, do their own quality
check and there are not negative ramifications if they fail.

c. One of the major flaws in the WR-ALC system is that the flaws found on a
particular blade, either through the Borescope Inspection, the FPI, the
Eddy Current Inspection, and any other report which applies to a
particular blade, is automatically destroyed after 2 years.

i. Soin a case like the one at hand, there existed no documentation
which shows what actions were performed on the blade.

VIII. Recommendations

a. Paperwork on each blade rework must be kept for 20 years, not 2 years

which is currently the process.
i. Lack of accountability adds to the potential for another propeller to
fail

b. Make both sets of processes (AF and Navy) the same as much as possible.

c. Alter the QA process so that every blade gets checked, specifically for IGC
and Corrosion stress fractures in the vicinity of the end of the bushing
bore. This should be performed by someone higher level than a plain
artisan, and should also have a QA verify on every blade.

d. Alter the process so that there is a QA verification on the Permatreat and
Epoxy coatings added

e. Alter the process to ensure a QA verification on the storage/greasing/
preservative addition stage of the process.

f. Permanently assign a former Marine as the Marine Corps Liaison who can
ensure that these processes are continually enforced.

g. Pay the extra fee to ensure that the blades are processed on a FIFO basis
and to ensure that the containers used to store the blades are water proof
and fully serviceable.
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Chief Engineer
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AFMC

Supply
Chain
I

[tem
Management

. - C-130 Life Cycle Management, Engineering Authority, Depot Requirements

. - Execution of C-130 Aircraft and Commodity (Propeller) Depot Maintenance

- Management of Propeller Supply Chain and Technical Orders
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* C-130 propeller numbering convention

Blade
Numbering
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AFLCMC... Providing the Warfighter’s Edge

94H60 (4 blade) propeller in use on C-130 since 1958
— Over 20,000 props/80,000 blades manufactured plus spares
— Also used on P-3
— Propellers overhauled worlclwide
* Robins AFB only complete overhaul facility for USAF & Navy
— Current C-130 distribution: USAF: 266 Navy/USMC: 43 USCG: 20

* Propeller Blade
— Manufactured from 7076-T6 aluminum
— Taper bore machined in blade base
* Allows for install of lead wool and weights to balance blade
* Aluminum-Bronze bushing installed in taper bore
— Pitch control imparted through bushing to blade
— Bushing installed with interference fit
— Corrosion commonly occurs at blade/bushing interface
— Material & taper bore design used on various aircraft

UNCLASSIFIED//[FOUO 4

I I — T




Blade Shank Cross-Section
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m AFLCMC... Providing the Warfighter’s Edge

« Taper bore cracking
— Basic design unchanged for 70+ years
« Susceptible to corrosion & IGC - root cause not known
— Cracking identified for at least 40 years
« USAF aware of 23 documented instances of IGC
* Includes C-123s, C-130s, P-3s, and commercial aircraft
+ IRT action item to develop exhaustive list
— Corrosion/cracking mechanism not understood
 Blade & bushing dissimilar metals leads to galvanic corrosion
— Permatreat/primer intended to prevent galvanic corrosion
— Possible IGC mechanism: SCC, hydrogen embrittlement
— Measures to definitively eliminate corrosion/cracking unknown

UNCLASSIFIED/[FOUO
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m AFLCMC... Providing the Warfighter’s Edge

« Aircraft experienced catastrophic failure in flight
— Mishap occurred 10 July 2017 over West Central Mississippi
— Blade 4 of prop 2 (P2B4) liberated due to blade fatigue cracking

* Navy analysis concluded fatigue initiated due to corrosion
and intergranular cracking (IGC) in blade taper bore

— Corrosion and IGC present during last overhaul in 2011
» Corrosion/IGC not removed — reason unknown
— IGC crack propagated radially and axially
» IGC crack did not extend to outer surface of blade
— Fatigue crack initiated from IGC
» Crack propagated circumferentially to failure

* IRT reviewing history of cracks to understand cracking
mechanism

— All subsequent mishap events resulted from liberation of P2B4

UNCLASSIFIED//FOUO 7
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P2B4 Crack Locations
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Fatigue crack

Butt End Tip of bushing
S q®
= Intergranular Crack
0.8"of 1.25" o \\
Radial crack N A _
64% through e \Q
thickness . \\\

R

O \

| |
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Key Dimensions:

.

Radial crack initiated at ID,
extending radially 0.8” towards
OD, at which point the fatigue
crack initiated

Radial crack runs a total axial
length of 2.65"

- Inspectable length of crack
from ID with bushing installed
is 1.257, i.e. length beyond
outboard tip of bushing along
ID

Fatigue initiation from radial crack
is 1" inside outboard tip of bushing
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m AFLCMC... Providing the Warfighter’s Edge

« USAF and Navy regmnts originated with UTAS manual
+ USAF, Navy, and UTAS regmnts diverged

— Divergence due to differing engineering assessments
» Borescope Inspection
— Developed by UTAS and adopted by Navy
— USAF initially implemented; deemed subjective — discontinued
« Permatreat and install bushing with primer
— Developed by UTAS and adopted by Navy
— Not adopted by USAF — deemed not effective
* Low plasticity burnishing
— Developed under Navy contract; 100% application for Navy
— Not adopted by UTAS
— Authorized for USAF blades on condition; replaced shot peen
» Various process parameters differed
— Ex: Etch time, concentrations, and temperatures

UNCLASSIFIED//FOUO 9
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m AFLCMC... Providing the Warfighter’s Edge

* TCTO issued 23 Aug to remove props with LPB blades
— USAF concern LPB contributed to atypical crack propagation

* Intergranular crack did not propagate to blade outer surface

* 45 blades/26 props removed from service

*« TCTO complete

* Independent Review Team requested 5 Sep 17
— Members: AFL.CMC, AFSC, AFRL, Navy, UTAS, and Lockheed
— Assess operational risk of continued operation of USAF aircraft
* Risk assessed as SERIOUS and accepted by PEO Mobility

— Evaluate blade maintenance requirements to maintain
structural integrity

* Overhaul requirements deemed insufficient to ensure prop
airworthiness after overhaul

« Overhaul line for USAF props suspended on 29 Sep 17
— Navy — blade suspended: 2 Sep 17, props: 5 Oct 17

UNCLASSIFIED//FOUO 10
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« Back shop inspection
— Inspection of taper bore for cracks beyond bushing
* Only capable of detecting long cracks
« TCTO issued 17 Nov 17
— 130 of ~1200 USAF props inspected
— Corrosion detected on 2 blades — no other defects noted
* Inspection required during prop build-up and repairs

UNCLASSIFIED//FOUO 11
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« TCTO 3H1-18-515 results

— Pitting corrosion found on 2 blade via TCTO
* Blade Serial N830842 found at Peterson AFB
+ Blade Serial N829452 found at Carswell ANG
- Blades being evaluated by AFRL metallurgists
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- AFRL attempting to develop on wing ultrasonic insp
— On wing access to blade shank very limited
— Inspection technically challenging
— Specialized training would be required
— Feasibility is questionable

| Actual size required
for on-wing testing,
except wedge
thickness needs to
shrink from 0.45” to
0.2”
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» Overhaul processes for non-blade components
— Joint USAF and Navy effort to update requirements
— No major technical challenges |

— Technical Order (T.0.) and Work Control Document (WCD)
updates

* Align USAF and Navy Requirements
+ Optimize processes and procedures
* Identify and correct omissions and errors

— LRIP start on 14 Dec 17

* T.0.s and WCDs updated to correct identified issues
* Operational supplement being finalized

UNCLASSIFIED//FOUO 14
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Updated: 20 Feb 2018

Tearcdown

Inspe:ction (NDI)

Repair

Surface Treatment

Dome

Teardown

Inspection (NDI)

Repair

Surface Treatment

Build-up

Prop Assembly

Build-up

Test

Disassemble/Preserve
& Wrap Blade

Preservation

In-priocess
requirements

Spray/Dip
Barrel

Crate Inspection
Packaging Preservation

Packing Per SPI
Quality QC Inspection
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AFLCMC... Providing the Warfighter's Edge

* Overhaul of propeller blade
— Efforts guided by IRT

— Significant efforts in work
* Determine optimum process flow
* Determine optimum etch process
« Update Fluorescent Penetrant Inspection process/facilities
* Develop eddy current inspection equipment/procedures
* Develop ultrasonic inspection procedure
+ Update borescope inspection and equipment
* Determine optimum bead blast process
« Update tech data, work control documents, process orders

UNCLASSIFIED//FOUO 16
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Y7  Optimum Blade Process Flow
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1. Aquamizer

2. Glass Bead Blast

3. Borescope Inspection

4. Etch and DeSmut

9. FPi

6. Eddy current inspection of taper bore with “honing” probe
7. Ultrasonic inspection of screw holes

8. MWM

9. Magnetic particle inspection of beveled washer

1

0. Repair processes

a. Reaccomplish steps 5-8, shot peening, etc as applicable
b. Repair and inspection of beveled washer

11. Bushing fit check

12. Anodize

13. Permatreat

14. Install bushing with primer

UNCLASSIFIED//FOUO 17




\j Critical Blade Overhaul Requirements
ol Low Rate Production

AFLCMC... Providing the Warfighter's Edge

U.S. AIR FORCE
Updated: 20 Feb 2018

Aquamiser

Glass Bead Blast
Borescope Inspection
Etch and DeSmut

FPI

Eddy Current Insp
w/honing probe
Ultrasonic Insp screw
holes

MWM

MPI Beveled Washer

Insp disposition criteria

Repair processes

Insp following repair

Repair and Insp of

Beveled Washer

Bushing Fit Check

Anodize

Permatreat

Bushing Install

w/primer

Qualit
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* LRIP

— Remaining efforts
* Borescope - update procedures and manufacture fixture
* FPI - complete facility updates & validate final procedures
* MWM - update procedures and reference standards testing
— Readiness Review ECD: 8 Mar 18

* Long term efforts

— ldentify root cause of corrosion and cracking

— ldentify optimum methods to eliminate corrosion/cracking
mechanisms
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* USAF operating aircraft with SERIOUS risk

— Inspection in work to identify long cracks at field level

— SERIOUS risk will remain until props overhauled with new
process or new blades installed

» Majority of Navy/USMC C-130 fleet remain grounded
« Significant overhaul improvements being implemented
— Common requirements for USAF, Navy, and UTAS

* Long term efforts to identify and eliminate
corrosion/cracking of propeller blade
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space Systems

54H60 Propeller Blade 101

September 22, 2017

THIS DOCUMENT IS THE PROPERTY OF UTC AEROSPACE SYSTEMS AND CONTAINS CIONFIDENTIAL AND/OR PROPRIETARY INFORMATION. YOU MAY NOT POSSESS, USE, COPY OR
DISCLOSE THIS DOCUMENT OR ANY INFORMATION IN IT, FOR ANY PURPOSE, INCLUDING WITHOUT LIMITATION, TO DESIGN, MANUFACTURE OR REPAIR PARTS, OR OBTAIN ANY
GOVERNMENT APPROVAL TO DO SO, WITHOUT UTC AEROSPACE SYSTEMS' EXPRESS WRITTEN PERMISSION. NEITHER RECEIPT NOR POSSESSION OF THIS DOCUMENT ALONE,

FROM ANY SOURCE, CONSTITUTES SUCH PERMISSION. POSSESSION, USE, COPYING OR DISCLOSURE BY ANYONE WITHOUT UTC AEROSPACE SYSTEMS' EXPRESS WRITTEN
PERMISSION IS NOT AUTHORIZED AND MAY RESULT IN CRIMINAL AND/OR CIVIL LIABILITY.

iTC AFROSPACE SYSTEMS PR

U.S. EXPORT CONTROL: EAR ECCN 9E991




54H60 Loads and Stress

MR PELLOA T ey

BLADE ASSEMBLY —— =

PITCH

DOME LOCK
SPINNER ASSEMBLY ASSEMBLY ASSEMBLY

Ts_,,____t

LOW PITCH STOP ———#= -@m
Aﬁ ASSEMBLY
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54H60 Loads and Stress

Blade Structural Environment

Centrifugal
BLADE et
STRUCTURAL 7
ENVIRONMENT | Airloads
Twisting Vibrations
moments e Forced
» Self-excited

Retention reactions
e Centrifugal

Foreign objects

* Baln e Thrust
G2 e Bending
e Sand, stones Siaagy
e Birds Vibratory
* Torsional
Cent twist mom’t
Aero twist
Y Friction
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54H60 Loads and Stress

Blade Stresses from External Loading 1P

Propefist ~ T ah (Due
UNITED = mounting 5”2 {\Torave)
TECHNOLOGES MLQAQ Flange A a

STAPDARD VARIATION TENSION & COMPRESSION

.|p® @ @ @ @ (Duw s 1P Thrusi Rending)

BLADE ROTATIONAL POSITION

AVE.

LOAD 1P AD
(Steady)
-1P TIP
ATorque B 1) viEw

|
|

= -1P
AThrust

AXIS

-,

i

9'3 INFLOW
ANGLE

rd
ANGLE OF Vrors
. ANGLE OF ATTACK, 3
P ATTACK, Decreased
13 —1 TOTAL
£ RELATIVE P 7% AIRLOAD,
VELOCITY, 74 oo Decte03ed

PROPELLER CYCLIC LOADING Djipaii
(due to Aerodynamic Angular Inflow in CLIMB)

NOTE: Increasad Alriond cn Blade 2 and decreased Alrload on Blade & cause 1P (once per rev) Cyelle Loading on Prop Componants
including Blades, Seals, Retentions & Hub, as wellas Mounting Flange & Prop Shaft. However, the loading on Nacelle & Wing ) (O,
stalle struchures Is Steady & Includes an upward Shear & » Bending Moment (Tenslon & Compression, shown In sketch, upper right) Feh 14, 18994
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EX. 54H60 Shank FEM with Hub and Thrust Washer

Loads applied to top of shank.
Steady and Cyclic moments D18
applied as actual moments at e | Ave. angle for Steady plus Cyclic
appropriate moment angles. '}/ moments is 50 deg

Section of hub taken at
approx 50 deg. From OOP
direction to be in-line with
moments

Not the final model

$e UTCReospace Systems SIS 0
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54H60 Ldads and Stress

Steady Loads Cyclic Loads

Camber Side Face Side Camber Side Face Side

C130 Climb Loads Spanwise Stress
Not the final model
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HS26 7076-T6 Modified Goodman Diag./C130 Take-Off

Strgth Based on Elastic Stresses in Fillet, does not include Hertzian Stresses

T 1
| l
| ‘ L S

| [0 o UNROLLED SHANK

| |o—=o ROLLED SHANK
| {OBEASY-2MR, A. WanderlinthQQJJ
- /\NASTRAN-3D/FEA ot
o [———
3 | i
o ! = —— 4 - =y
® | a4\
2 A I(v';- ‘
> : &
O = e = — 2
- -:/____"_9—- — ) | |
| e |
Takeoff Loads 1 - e

Steady Stress, PSI

Tue Nov 19 14:01:16 1996
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54H60 Rolled Shank Design Goodman

1E+03

——1E+04
#— 1E+05
a8
I sl _. E——1} S - L] o 1E+06

—¥— 1E+07

—e—1E+08

Cyclic Stress (psi)

Steady Stress (psi)
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0

lade Shank Allowables based on Beam Theorv

Table |: 54H60 Aluminum Blade Shank Design Limits

Surface
Location Condition Continuous Stress (psi)

Shank Rolled b [ECUYE)
(1) Mean Stress correction is [

Test Results , HCF

Surface Design
Location Condition X Bar, psi o/X Bar (%) n  Comments A-Basis Limit
Shank (2)  Rolled 10440 10.5 10 MeanStress=15ksi 6052 NS

(2) B-shank results, H-shank show no fractures with runout at 9300 psi, see Fig. 1
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Blade Shank Allowables based on Hub Test Stubs

FIGURE 1
SKETCH OF THE WEDGE SYSTEM THAT IMP'OSES THE CENTRIFUGAL
LOAD ON THE TEST BARS

See drawing 11X60610 (Fig. 4) for actual test parts

TEST STUB

CENTRIFUGAL
== LOAD

_ROD

PROPELLER
HUB

\ HUB ADAPTER
B
= BASE

" NO SCALE

The wedge system shown above driv
stub thus simulating the centrifugal load.

es the rod into the blade taper bore of the test

FOUR BLADED HUB ESA OR FSI LOAD SCHEMATIC
1P TEST MODE

Test Stubs (4ea)

View Looking Down

TEST RIG ACTUATOR

ANGLE
APPLICABLE, PROPELLER
ACTUATOR COMPONENTS

PROPELLER
HUB

IF

PLAN Y e— —_—
ROTA%CC;NL— - i e
HL:E:;E:PTER . e E':‘;LLEL':HP w?o%el?:ﬁ)sﬁmnn

HUB MOUNTING
BASE

S
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Unrolled “H” shank tests from late 1900’s

Overview of the blade retention fillet on te

st bar 4 that had developed the pictured crack at
550,000 cycles. Fretting patterns adjacent

to the crack from contact with the beve| washer are

evident in this view.
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Testing with Radial Cracks

* No full scale hub-stub testing with radial cracks

» Radial cracks occur at different locations

« Some testing for evaluation of corrosion and SCC
in 2010 (HSER29567)

* BEASY analysis was performed for determining

stress intensity factors and crack propagation in
2003

$ UTC Aerospace Systems | I




Fatigue Crack Growth Model 2003

« FCG data are commonly 1.E-02 O . "5
represented on a log-log L4, "
graph of AK vs. da/dN |

* Three typical regions: hiios
— Region | (near-threshold) 1 E05

* Very slow growth .
« No growth below AK|, 1.E06
— Region |l (steady-state) ok et
* AK vs. da/dN is linear I
— Region Il (near instability) 1,608
« Rapid, unstable growth
g 1.E-09 —d
1 AK, 10

Fracture at K, = K. 100

da/dN

AK

S UTC Aerospace Systems [




Fatigue Crack Growth Model 2003

NASA data on 7076-T6 Specirnens removed from Forgings L-T

NASA Test Data for 7076-T6 Forging LA
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ITAR DATA - Subject to the export confrol restrictions of he first page of this document
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Fatigue Crack Growth Model 2003

NASA data on 7076-T6 Specimens removed from Forgings L-T

7076-T6 crack growth model and test data

L.EOY -
1.E-02 t
1.E-03 {
1.E-04 +

1.E-05 +

dKihreshold

da/dN, inches per cycle
P
9
|

B
:

AK, Ksi sqrt(in)

Figure 1. Existing 7076-T6 crack growth rate data and the model used In the crack growth analysis.

2.5 -

. |
lﬁ_.&“
"
A |
20 ¢ A + —
B |
- |
. 3
15 R 4 f | = — J
"
m‘ |
10 +—+—+— P+ o
W
| L8
.
R
05+--+——1 1
|
|
0.0 } + : ' + ' -
-10 08 -06 04 -02 00 02 04 06 08B 10
R ratio
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Fatigue Crack Growth Model 2003
Used a BEASY to model for Propagation Study

Lo B

54H60 Thumb Nail Crack

BEASY Growth Rate 265914 cycles per Flight
Prediction for C130 Profile s vdresrapige s B
Nasgro 3 M7HK11AB1

_ DkD =15

. t ! ——.—-lecx Gmmh -
: - Paly. (Crack Growth)

Crack Depth

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0
Tolal Flight Hours

Figure 10. BEASY crack growth simulation of a .010" deep semicircular crack under C130 mission loading.
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Fatigue Crack Growth Model 2003

Used a BEASY model in the presence of a radial crack

Felarmos Arial _— S4HE0 Blade Take Off Conditions
@ Crack from Interior to within .050" of Surtace
; B

.I. * T e e T iy S Wy Gy S Iy I W W 1
E‘an - - - + .- - - - l - . . - - ;- - K - - - - i
7y T _I_‘,_;h.i!:,E_,_: P rrrrE LT
1 1 + D - — .
2 e = y Location A -
E — —— e et L1 ::r e -1 Z|1!| 1 m H 1
o am = = s o 3
T b | - — o o ) s e e 7 e or cracl th
O‘D + . —= o. . :-+‘:_p + —+—+—
5 s = == R 4] ' I SLres:
— 1 ™1 r — e o D —
5 S iSes Eemm=s - —mesmm: rIioriioan
o, - _ 5 111 |==DefaKi Location A
o) == = &b & s Se = T ST T T = DeltaK! Lecation B
=1 =] et s : - a0 3 2
o T i R e e e e E e e e ————
| - HESS 2 N D D O e e
Q === bﬁ..ﬁ;% o2 o ke = = g
=~ v o~ ——— 1T T
= ESS |S73Ss: =S =SS ISSSSSSans
| S ——— - ' + : -..{ + . - . —d - e R e e | F U —— |
O - ap—— b—4— .- il i & ___:_ - b4 .-T TT. I & -+—-u— -
S . — ' e B N - : -
i Location B RGN EE
= 44 -y -_::—-—p» —{— i
s ——r =y PROV A~ — o = = - -
N Ees: Smemma=a :'f: 1 o et o e e o -
q —o—é—t - —4 & -~ e = + T.— v -— " »I i} " - ——r——
i T

3500 4.500 6.500 7.500 8500 9.500 10.500 11.500

illet area

Figure 3. Crack opening stress intensity during take-off for a stress corrosion crack that ends
050 inches below the outer surface of the blade shank.
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Fatigue Crack Growth Model

3 previous fractures where radial crack turned chordal

HSER 29566 HSER 29565 HSER 29564
Similar location to recent event o ety

B o L 1w v
wrwaret bors Sarton of
gy of beat radisl srvme

Blade P/N 7121B-2 SN N8I12067
Propeller SN Unknown. U.S. Navy P-3CT56-A-15 Installation, 2.626 Hours TSO

Biade SN N793341  Propeller SN N226244
Royal Saudi Air Force C-130/T56-A-15 Installation 1,090 Hours TSO) Blade SN NS12826  Propeller S/N N243168

U.S. Navy P-3CT56-A-15 Installaton  Approxsmately 60 Howrs Since Last Inspec
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Fatigue Crack Growth Model

Recent Fracture L.ocation 30° CCW

‘ ‘Outboard’ tip of radial crack

/

2.25"
Fatigue crack | Fatl'gue origin &
: ¥ radial crack
Butt End Tip of bushing | o
! ' ] 30° CCW

Visible surface crack — mode TBD

‘Inboard’ extent of
radial crack TBD

0.8” of 1.25” |
or v
Radial crack (O N
64% through
thickness
]
) |
—
Looking towards tip
Overload
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Comparison to Prior Navy Crack

» Key Differences:

» Radial crack length shorter than
historical

Approximate location of intergranular band
Coincident with outboard tip of bushing

3¢ UChenospacesystems
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Radial crack through the paper

ea ¢ N
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v )
gty Uy
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< ‘; s —
e AL
! ‘.{. _]lq

LY

Corrosion pit

4 stages of progresssion

1) Corrosion pit/hydrogen embrittlement
2) Propagation of radial cracking

3) Transition from radial to circumferential crack from fatigue
4) Circumferential cracking to failure from fatigue

FLEET I CF i\"rERsf;-
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Fatigue Crack Growth Model

t 2¢

%! 082" from ID b, |
oA fa t:}:] 25" total »,

L O B ‘L ~
fed T AR . -
Al |\ o M - "t .
e, LR L R :
AT .
. . .
~

.I b '.. " 2y j
Co S L Py ',‘. . 5
(S e ".'," “
. ol pa . :
o - F
r i &
| ol
-y ¥
. l’z}w
. 3
-
T
. |
' .
- i

% UTC Aerospace Systems




Potential Fatigue Crack Growth Model

NASGRO V8.1 Embedded Flaw ECO05 Inputs for Residual Stresses

[Embedded Cracks ] [ECos - eliptical embedded crack foffset) n piate - urwvaniant WF =] | Save dagram tofie |
Ecos | Thickness, t i”;ﬁ&::wm

[ ML ~wsasance | Determine the normalized
| Edge distance, Bw - : . :
| Edge distarce. B dimensions and stresses in

S8 B) = At a spreadsheet retrieved

iy 1 = T from XRD measurements

s that includes compression
WF _ Set crack size limit(s): .
-l por and tension stresses.
ZCx/1) I~ !Specky secondary cyclic stresses in FAD anatysis

Sressrpdt
0 < a/Min (Bi,t-Bi) < 0.99  Crack plane stress defintion from —| C Femotetens. |
0 < c/Min (BuW-B.)< 099 Tensonbend " Poomal Useriput | & Crack plae
0.01 £ a/c <10 T - - E
| #of streas dstrbutions - Shakedown choice —
00<X<10 C1C2C30 4|6 None  Adomatc ( Full yclc |
F Lptnee gl spsers W include residual stress
! I lnput stresses fromfile T Irpat 1ul stees tonnar Plot stresses I
| [~ Display stress quartty: ————————
~S0 oo e o @ Rs| | Tens/Comp stress graderts

| ¥ t1A2 stress gradients
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Potential Fatigue Crack Growth Model

Need more definition that shows deeper readings with tension stresses

Cold Roll-Fillet Region
0

0.0000 0.0050 0.0100 0.0150 0.0200 0.0250 0.0300 0.0350 0.0400 0.0450

10

Axial Stress (KSI)
I )
o o

A
<}

-50 —a—Mishap

-60
Depth (in)
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Potential Fatigue Crack Growth Model

Need more definition that shows deeper readings with tension stresses

LPB-1.5" Section

40

20

0 4 . =
0.0000 0.0100 0.0200

B
% .20
"
7]
4
n
= -40
<
60 —e—AST
—=—P2B4
-80 - —&—| ambda P-3 PPI
—+—|ambda P-3 CHPT
-100

Depth (in) ~—Lambda P-3 WR
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Potential Fatigue Crack Growth Model

NASGRO V8.1 Embedded Flaw ECO05 Inputs for External Loads

IErrbaddedCradcs JIECLF ~eliptcal embedded crack (fset) n piate - urivariant WF - ]| Save dagram to fie
e s e — I——-l_ . ek
EC05 T @ oy . :
:{":LW—B_ - NasAwdNDE Determine the normalized
= Edwomanenid| | dimensions and stresses
- b m el el | in a spreadsheet retrieved
7 ek gL | from FEA for min and max
| 2 AN at t1 and t2 for C130
o size 13 . =
% | mission profile.
VL T Specty secondary cycic stresses in FAD analysis

| Stressinput ——
D S a/Min(Bi,t-By) € 099  Crack plane stress defintion from — | C Remotetens.

x
* 0 < c/Min (BuW-Bu)< 0.99 | Teosonbend C Pobomsl @ Userrpu | @ Cackpiane |
T 001 < a/c < 10
I ~ #of stress distrbutions — - Shakedowncholes ——————————————
By
h

00 5 X <10 r1rzr3r4 (@ None " Asomatic  Flcydic
I W .’ | F Oprrees port o F mmm
(T mmﬁmﬂa in |'stieas tenvor FHMI

~Display stress quantty. —
ES0 5 5 51 CRS | ™ Tens/Comp stress gradients
' W 1142 gress gradients

X som |a] IEJ X so |
|

1l

=l ﬁ -
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7076-T6 Fatigue Crack Growth Data

7076-T6 crack growth model and test data

1.E-01 +
1.E-02 +
This data comes from

% 1608 { NASA tested with Lab
9 :
3 _— Air.
7]
Qo | think we need data
§ from blade forgings in
__2_ etk the T-L orientation
= 1507 | and tested in LA,
g humid air, and after
T 1E08 exposure to hydrogen

| : embrittlement from

: galvanic corrosion
1610 — 1 from contact with the
°" : 'y - bushing material.

AK, Ksi sqgri(in)

|
| Figure 1. Existing 7076-T6 crack growth rate data and the model used In the crack growth analysis,
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Fracture Mechanics 101

How do we determine the properties?

For Metallic Materials Mode 1 S AP
A L
D
EN
A P
(i ey
f——s — N
W 2¢
Q < W »
VP i W i
Compact tension x
¢ D
C(T) 3 T
Middle-crack tension , LS .
Eccentrically-loaded Single IEdge Tension
M(T) ESE(T)

Thru-crack Specimens (Also known as Long Crack Specimens)

* UTC Aerospace Systems UTC Aerospace Systems Proprietary.
Subject to the EAR 9E991. See the cover page for more information.




\7 BLADE OVERHAUL PROCESSS

(as of September 2017)

U.S. AIR FORCE

m AFLCMC... Providing the Warfighter's Edge P ——————————
Blades Processes Navy USAF
1 Blade Tear Down, Bushing and Plug Removal, Cleaning Yes Yes
2 Glass Bead Blast Taper Bore Yes No
3 Caustic Soda Etch Yes Yes
4 Taper Bore Inspection — Borescope Yes No
5 Taper Bore, Screw Holes, Drive Pin Hole Inspection - Fluorescent Penetrant Yes Yes
6 Taper Bore Back-up Inspection — Eddy Current Yes No
Taper Bore Back-up Inspection — FPI No Yes
7 MWM Yes on Yes 100%
Condition
8 Taper Bore Ream Yes on Yes on
Condition Condition
9 Beveled Thrust Ring Grinding Yes on Yes on
Condition Condition
10 Barkhausen Noise - Beveled Thrust Ring No Yes on
Condition
11 Thrust Ring Inspection — Mag Particle Yes on Yes on
Condition Condition
12 Butt Face Cut Yes on Yes on
Condition Condition
13 Cold Rolling Retention Fillet Yes on Yes on
Condition Condition

UNCLASSIFIED//FOUO




\Z BLADE OVERHAUL PROCESSS

2
>, (as of September 2017)
U.S.AIR FORCE
AFLCMC... Providing the Warfighter’s Edge
Blades Processes Navy | USAF
14 Airfoil Shot Peen Yes on Yes on
Condition Condition
15 Airfoil Grit Blast Yes Yes
16 Low Plasticity Burnishing — Taper Bore Yes 100% Yes on
Condition
17 Chromic Acid Anodize Yes Yes
18 Perma Treat Taper Bore Yes No
19 Foam Application Yes Yes
20 Fairing Rubber Goods, Heater Yes Yes
21 Balancing Yes Yes
22 Taper Bore Bushing Fit Check Yes Yes
23 Bushing Installation — Wet Yes No
Bushing Installation — Dry No Yes
24 Final Build Up / Balance Test Yes Yes
25 Disassembly Yes Yes
26 Application of Preservative / Packaging Yes Yes
UNCLASSIFIED//FOUO 2
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DEPOT MAINTENANCE

WITH ILLUSTRATED PARTS BREAKDOWN

INTRODUCTION

ALUMINUM ALLOY PROPELLER BLADES

PART NUMBERS

A7121B-2
A7111D-2
AT111E-2

1. PURPOSE.

2.  This manual provides depot level maintenance
instructions  for aluminum alloy propeller blades
manufactured by Hamilton Sundstrand, a Division of
United Technalogy, Windsor Locks, CT 06096-1010.

3. SCOPE.

4. There are three basic blade groups; surface treated
blades, non-surface treated blades and nickel plated
blades. The manual is written to cover the surface treated
blades as basic overhaul. Non-surface treated and nickel
plated blades are included in the basic overhaul
procedures except that any deviation from normal
procedure is noted in that particular area of overhaul.

5. SURFACE TREATED BLADES. Airfoil sections
are shotpeened and/or fillets are cold rolled. All blades
with a design number of 6801 or higher have one or both
of these operations incorporated.

6. NON-SURFACE TREATED BLADES. Blades
having only their taper bores shotpeened are not
considered to be surface treated.

7. NICKEL PLATED BLADES. Nickel plated blades
are overhauled similarly to other blades in the cold rolled
shank region; however, the nickel plated airfoil and
plating end seal areas require special overhaul procedures.

8. The manual is written to the work package concept
as specified in MIL-M-81927A (AS), MIL-M-81928A
(AS) and MIL-M-81929A (AS). llustrations are included
when required. Work Packages may be subdivided into
subordinate work packages to provide smaller data units.
Each package is assigned a five-digit number which, with
its applicable publication number, provides a means of

locating specific data units. The first three digits represent
the work package (WP) number; the last two, related
subordinate work package (SWP) number.

9.  Work packages and subordinate work packages are
arranged in numerical sequence. To find & work package
or subordinate work package when only the subject matter
is known, refer to the alphabetical index (WP 001 00).

10. PUBLICATION DATE AND COPY FREEZE
DATE.

11. The publication date which appears on this manual
represents the copy freeze date of the malerial contained
in the manual. The copy freeze date is established by the
procuring activity and represents that date after which no
further additions, deletions, and changes to the
publications material were inserted.

12. WARNINGS AND CAUTIONS APPLICABLE
TO HAZARDOUS MATERIALS.

13. Warnings and cautions for hazardous materials listed
in this manual are designed to apprise personnel of
hazards associated with such items when they come in
contact with them by actual use. Additional information
related to hazardous materials is provided in
OPNAVINST 5100.23 Navy Occupational Safety and
Health (NAVOSH) Program Manual and the DOD 6060.5
Hazardous Materials Information System (HMIS) series
publications. Consult your local safety and health staff
concerning specific personnel protective requirements and
appropriate handling and emergency procedures.

14. The writing specification for this manual requires
that a warning precede every mention Of a hazardous
material. When a material is used repeatedly in a
particular procedure. however, the warning statement may
only appear at the first use of the material.
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15. SCOPE OF TECHNICAL DIRECTIVES.

16. The Record of Applicable Technical Directives in
this manual indicates incorporation of information
contained in technical directives issued against the
propeller.

17. QUALITY ASSURANCE PROVISIONS.

I18. Quality assurance procedures essential to equipment
performance or to safety of personnel, are indicated by
use of the letters QA in parentheses following the
applicable procedure; for example. (QA) These items
shall be observed or checked by a quality assurance
inspector before the technician continues to the next step
in the procedure.

19. INTROCIUCTION
PARTS BREAKDOW

20. The Ilustrated Parts Breakdown lists and describes
the parts necessary for depol maintenance support of
aluminum alloy propeller blades manufactured by
Hamilton Sundstrand, a Division of United Technology,
Windsor Locks, CT 06096-1010.

O THE ILLUSTRATED

21. VENDOR CODES. Pari numbers other than those
of the prime contractor are identified by vendor codes in
parentheses following the description of the part.
Reference should be made to Cataloging Handbook H4,
Federal Supply Code for Manufacturers, and amendment
thereto, for names and addresses of manufacturers that
supply articles not carried under the prime contractor's
part numbers, If a vendor code is not assigned in the H4
handbook, the seller's full name is given, in parentheses,
following the description of the part. Applicable
specification control drawing for the vendor item is
indicated, in parentheses, after the vendor code.

22. ATTACHING PARTS. Attaching parts are listed
directly beneath the part to be attached and are assigned a
corresponding index number. The words "Attaching
Parts" appear on the line preceding the listing of attaching
parts. The symbol --—*---- appears on the line following
the last attaching part.

23. SM&R CODES. SM&R Codes (Source,
Maintenance and Recoverability Codes) as assigned by
the Naval Air Systems Command have been applied to
the Group Assembly Parts List and are shown in the
appropriate code column. SM&R Codes are defined in
NAVSUPINST 4423 3.
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24. NUMERICAL INDEX. The Numerical Index of
Part Numbers is provided in subordinate work package
(SWP 001 01). When the part number is known, refer to
the numerical index, locate the part number, and note the
work package, figure, and index number.

25. INDENTION TO SHOW RELATIONSHIP. When
the provisioning documentation dictates that repair or
replacement of the component or assembly is authorized,
the breakdown provides the repair parts data. The
nomenclature of the component or assemblly is indented to
show the parts list relationship to the applicable next
higher assembly.

26. PARTS KIT. Supporting items for maintenance,
repair, and rework of selected aeronautical repairable end
items will be procured, stocked, requisitioned, accounted
for, and used on a kit basis as a one line item. Kit parts
should not be ordered from separate stock to make up a
kit.

27. USABLE ON CODE. This column contains
suitable coding for assemblies and parts to indicate
specific usability by serial, type, model or series numbers
of the articles for which the breakdown is prepared.
Absence of a code in the Usable On Code column
indicates that the parts so shown are usable as
replacements on all models covered by thisi work package.

28. SUPPORT EQUIPMENT REQUIRED.

29. Table 1 lists all support equipment required to
overhaul the aluminum alloy propeller bladles.

30. BLADE VERSUS TOOLS REQUIRED.

31. Table 2 is a list of blades versus tools required.

32. MATERIALS REQUIRED.

33. Table 3 lists consumable materials required to
overhaul aluminum alloy propeller blades.

34. REFERENCE MATERAL.

35. Table 4 lists all reference material cited in work
packages.

36. HISTORICAL RECORD OF APPLICABLE
TECHNICAL DIRECTIVES.

37. Table 5 lists all historical record of applicable
technical directives.
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Table 2. Blade Terms (Continued)

Term

Definition

Surface Treated

l'aper Bore

Thickness

Tip

I'wisting

Water Break Free Surface

Blades which have the inboard portion of the airfoil section shotpeened,
or the fillet area cold-rolled, or a combination of the two.

The conical shaped hole machined from the butt face into the blade
shank. The taper bore extends to a point beyond the 12-inch station.

The maximum dimension of a blade cross section measured
perpendicularly to the chord at the respective blade stations,

The portion of the blade outermost from the axis of propelier rotation.

Twisting is accomplished when the blade is installed in a fixture that
holds the blade stationary at one point and twists the blade at another
point, thereby changing the angular values of the blade.

This refers to the condition of a blade surface after proper cleaning, prior
to application of cements for adhering rubber parts. A water-break-free
surface is evidenced by the fact that when this area is wetted, the entire
surface remains wet.

Width The maximum dimension of a blade cross section measured
perpendicular to the center line and running from the leading edge to the
trailing edge, taken at each blade station.

Table 3. Damage Definitions
Term Definition
Blistering Separation and raising of a plated, painted or adhered surface from its

Brinelling

Buming

Chafing

Corrosion

base. Associated with Flaking.

Indentations sometime found on thrust washer or roller bearing surfaces
resulting from overloads, shock loading, etc.

Surface damage caused by electrical arcing or excessive heat and
evidenced by discoloration, loss or flow of metal in severe cases. May be
caused by lightning, magnafluxing, anodizing or shorting of the blade
heater.

A rubbing action between two parts having a limited relative motion
producing an undesirable surface condition.

A result of chemical attack and breakdown of surface areas.
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Table 3. Damage Definitions (Continued)
Term Definition

Crack A material fracture either visually perceived or revealed by anodic,
magnetic or similar inspection.

Erosion Metal removed by action of water and/or abrasives such as sand, grit, etc.

Flaking Breaking away of surface pieces such as occasionally evidenced on thrust
washers.

Fretting An advanced condition of chafing.

Galling A transfer of metal from one surface to another. An advance form of
fretting. Note: Do not confuse with Pick-up, Scoring or Scuffing.

Gouging An indentation, cutting, tearing or displacement of surface material.

Grooving Smooth rounded furrows, similar to score marks whose sharp edges have
been polished off.

Inclusion Material foreign to the base metal but contained in it. Surface and near
surface inclusions in the blade thrust washers may be detected by
magnetic inspection.

Lightning Strikes Usually manifested by localized burning, discoloration, puddled metal,
and pits.

Pick-up Rolling up of metal, or transfer of metal from one surface to another due
to rubbing of two surfaces without sufficient lubrication.

Pitting Small irregularly shaped cavities from which material has been removed

by erosion or corrosion. Corrosive pitting is usually accompanied by a
deposit formed by the corrosive agent on the base metal,

Scoring Deep scratches or elongated gouges made by the sharp edges of foreign
particles.
Scratching Narrow, shallow marks, less than gouges, caused by the movement of a

sharp object across a surface.

Scuffing Surface injury resulting from the incipient seizure of reciprocating parts.
Evidenced by pick-up and caused by insufficient clearance or lubrication.

Spalling Breaking away of surface layers of material that are subject to high cyclic
compressive loads.




NAVAIR 03-20C4

e. After each start up perform the following
inspections, refer 1o manufacturer's manual for
maintenance and repair:

(1) Check oil level pump.

(2) Inspect canister water strainer.
(3) Inspect system for water leaks.
(4) Inspect for oil leaks.

(5) Inspect high-pressure hoses for kinking,
cuts, and leaks,

(6) Inspect all power cords for breaks or cuts.

f.  Turm Recirculating Pump Electrical Disconnect
ON. Turn the Pressure Washer Electrical Disconnect ON.
Ensure the gun trigger is locked. Start the recirculating
pump. Start the: water pressure.

| WARNING I

High pressure removal of lead taper bores is
noise hazardous. Lead is a poison. Long-term
overexposiire to lead can cause severe damage to
the blood-forming, reproductive, nervous, and
urinary systems. Symptoms include metallic
taste in the mouth, loss of appetite, anxiety,
excessive liredness, insomnia, headache, tremors
and colic. Poisoning can occur with few or no
symptoms, Hearing protection, safety glasses,
faceshield, rubber apron, gloves and boots are
required o be worn during this operation.
Employees are required to read the Appendices
A and B to the OSHA Lead Standard prior to
working with lead. For more information,
consult the Appendices A and B to the OSHA
Lead Standard and the most recent industrial
hygiene survey.

g. Disengage safety lock. While squeezing the
trigger, hold spray nozzle in opening of blade taper bore,
Stop blasting process and visually inspect with flashlight
for remaining balance lead. Continue to repeat blasting
until all lead is removed.

h. To secure unit, STOP Pressure Washer, STOP
Recirculating Pump, turn Pressure Washer Electrical
Disconnect OFF, turn Recirculating Pump OFF, and
trigger gun to release high-pressure water left in the
pump, hose, and gun. Unplug machine from wall
receptacle when lefl unattended to prevent the possibility
of inadvertent motor startup in the event of a switch
failure,
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21. CLEANING.
(=]
DRY CLEANING SOLVENT 5

MIL-PRF-680

p
; CAUTION 1
b

To prevent damage or excessive stock removal
from blade, vapor or grit-blasting or use of
abrasives for cleaning is not permitted except for
grit-blasting of foam fairing area.

NOTE

Cleaning fluids shall be kept free of dirt, etc,,
using suitable strainers or by periodic renewal.

a. After disassembly, clean all metal parts such as
bare blade including taper bore and thrust washer using
clean dry cleaning solvent, MIL-PRF-680, Type II, or an
approved equivalent. Clean parts so they are left
completely free of oil and dirt and wiped dry of cleaning
fluid,

FE VN

EPOXY PAINT REMOVER 4
MIL-R-81294, Type I, 11

b. Remove paint from blades using MIL-R-81294.

¢. Wash blade thoroughly with clean water and
wipe dry after cleaning and removing paint.

(= [E5)

LUBRICATING OIL 6
MIL-PRF-32033

FSE-IFIFA

FINGERPRINT REMOVER 7
MIL-C-15074

d. Apply lubricating oil, MIL-FRF-32033 or
fingerprint remover, MIL-C-15074 to blade thrust
washers and bearing retainer assemblies (8, Figure 1)
which are not inspected and reassembled within a
reasonable time.
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FEAP

SODIUM HYDROXIDE 8

ASTM D456

For blades with formed foam fairings, it is
necessary to completely remove residual foam
from blade surface in accordance with PLASTIC
FORMED' FAIRING REMOVAL, this WP,
because foam can cover cracks and they will not
be detected during fluorescent penetrant
inspection.

It is mandatory that entire blade surface
including blade butt taper bore, fillet, bushing
screw holes and drive pin holes be stripped of its
old anodic surface at overhaul (before
inspection) to facilitate inspection and rework
procedures.

NOTE

De-oxidizing (stripping) of blades and caustic
etch are two entirely separate processes and
should not be construed to be related.

22, STRIPPING OF ANODIC COATING AND
CAUSTIC ETCH. Use sodium hydroxide for removal of
anodic coating, as follows to strip areas including filter,
taper bore, butt OD, butt face, blade bushing screw holes
and drive pin holes.

Do not, under any circumstances, immerse in
etch solution soda blades with fairings (3, Figure
1), rubber parts, corrosion barriers, teflon strips
(24), bushing (23), drive pins (22), screws (10)
or threaded screw inserts attached.

a. Prior 1o etching and cleaning, slide thrust
washers toward tip of blade as far as possible with
washers remaining loose on blade. Retain in position
away from shank end by use of wooden or cork wedges
inserted between ID of thrust washers and blade.

004 00
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SODIUM HYDROXIDE 8

ASTM D456

b. Immerse blade in 16 oz. of sodiurm hydroxide per
gallon water for 10 minutes to assure removal of all
existing anodize coating

c. Immediately following etch, thoroughly cold
water rinse the blade.

(1) Check for presence of anodize coating with
a continuity tester. Lack of continuity indicates residual
coating and blade must be restripped.

Repeat anodic coating stripping process only one
time, if necessary.

(2) If anodize coating is still present, steps b
through step c. substep (1) can be repeated only one time.

d. A caustic etch of blades in preparation for
fluorescent penetrant inspection may be performed as
follows:

(1) Fill the etch tank 1/2 full of water.

(2) Slowly and with constant agitation, add 15-
16 ounces of sodium hydroxide per gallon of final
solution volume,

(3) Immerse the blade into the etch solution
until a black smut is formed for a length of time not to
exceed 30 seconds.

(4) Thoroughly cold water rinse,

e

DE-SMUT SOLUTION 9
ISOPREP 184

(5) De-smut the etched area by immerging into
a 20-25% by volume Isoprep 184 solution or equivalent.
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(6) Thoroughly cold water rinse.

e. Thoroughly rinse entire blade with clean water
paying particular attention to taper bore, screw holes and

drive pin holes.
I WARNING I

Handling hot items presents a serious burn
potential. Wear heat-resistant gloves.

f.  Allow blade to air dry before fluorescent
penetrant inspection.

= Ea)

LUBRICATING OIL 6
MIL-PRF-32033

(=] ) )

FINGERPRINT REMOVER v

MIL-C-15074
; CAUTION 1

To prevent corrosion, do not allow water to
remain on steel thrust washers.

h. Be sure thrust washers are completely dry. If
further processing will be delayed, cover thrust washers
with corrosion preventive compounds, such as lubricating
oil, MIL-PRF-32033 or fingerprint remover MIL-C-
15074.

23. INSPECTION.

a. Inspect every blade to determine if it is within
limits given in applicable Blade Service Limits table of
WP 006 00 and Local Rework Limits figure of WP 006
00.

b. Perform procedures specified in following
paragraphs.

004 00
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NOTE

Since most inspection procedures are so
intimately involved with repair procedures, their
details are covered in Repair paragraphs of WP
005 00 through WP 008 00. However, listed
below are specific crack detection procedures.

24. BLADE BUTT AND TAPER BORE.

a. Remove Blade Bushing Drive Pins, P/N 549799,
Blade Balance Plug P/N 557625, Blade Cork. and lead
wool from taper bore in accordance with the same work
package.

b. Deleted.
¢. Visually inspect blade butt for gouges and

cracks. Check area around drive pin (22, Figure 1) holes
for cracks.

METHYL ETHYL KETONE (MEK) 3
ASTM D 740

d. Remove substantial lead and adhesive residue
with a plastic scraper and/or a green scotch brite pad
moistened with Methyl Ethyl Ketone (MEK).

e. Visually inspect the taper bore. Ensure that the
taper bore is free of substantial lead and adhesive residue.
If any substantial lead and/or adhesive residue exist,
repeat step d.

GLASS BEAD BLASTING 11

f. Remove any smeared lead, adhesive and/or
protective coating residue from the blade taper bore,
including the blade bushing seating area as follows:

(1) Mask the entire blade butt face using
impact resistant tape, in accordance with locally approved
specifications, to prevent media impact damage and
intrusion,
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; CAUTION 1

Care must be taken not to allow the nozzle to
contact the taper bore surface, as this may cause
nicks, scratches, or gouges.

NOTE
Nozzle pressure shall not exceed 45 psi.

(2) Check nozzle pressure using a needle
gauge.

(3) Using the straight bore detail nozzle, glass
bead blast the closed end of the taper bore to remove all
remaining lead residue.

(4) Using the standard blasting nozzle, blast the
taper bore, except the smooth area, to remove lead and
adhesive residue.

(5) Remove glass beads from the taper bore
using clean compressed air.
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All evidence of lead, adhesive and protective
coating must be removed prior to inspection or
there is a rish of cracks being masked by the
lead, adhesive and/or protective coating.

(6) Visually inspect the taper bore for signs of
lead and/or adhesive residue using a bright flashlight. If
no evidence of lead and/or adhesive exists, proceed to
step g. If lead and/or adhesive residue is still present,
repeat step f, substeps (1) through (6) as necessary.

g. Caustic etch and de-smut taper bore as follows:

P

SODIUM HYDROXIDE 8
ASTM D456
(1) Fill taper bore and etch using a one

pound per gallon solution of sodium hydroxide for
approximately three minutes and drain.




NAVAIR 03-20C-4

Change 5 - 1 June 2010

(2) Thoroughly rinse the taper bore with water.
Three rinses are recommended.

DE-SMUT SOLUTION 9
ISOPREP 184

(3) JFill taper bore with 20-25% de-smut
solution, Isoprep 184, Allow to dwell for 2 minutes, then
drain,

(4) Thoroughly rinse taper bore with water.
Three rinses are recommended.

(5) After final rinse, dry the taper bore by using
compressed air and/or towels to completely dry the inside
of the taper bore.

NOTE

All operators shall be qualified using Blade
Inspection Standard, P/N GS23709. Defects shall
be located on the bushing bore, the transition
area, and the outboard balance bore. The location
of the defects shall be mapped. The operator
shall inspect and map the defects in the test
piece. The: operators map shall be compared to
the map of the defects as produced in the test
piece. The: operator must find all defects to be
qualified. This qualification shall be documented
in the operator's training records. If the operator
should not perform the operation for 30 days
he/she willl be required to re-qualify.

During the: imtial development of the inspection
process at any facility, the first 4 blades shall be
inspected and defects mapped during two
independent inspections by two different
operators at two different times. The maps,
Figure 8, shall be compared. The two inspections
shall be in agreement on all defects with any
dimension in excess of 0.020 inch, as determined
by the template and the video image.

During the normal inspection process, the
operators shall be relieved every 50 minutes for
10 minutes minimum to avoid operator fatigue
and ensuriz maximum effectiveness in locating
defects.

The operator shall be within three feet of the
monitor.

Due to the orientation of the "transition area"
(the area that blends between the bushing taper
bore and the outboard balance taper bore), visual
inspection is not as efficient and defect detection

004
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is more difficult. Pay particular attention in this
area.

The Borescope shall be connected o a video
monitor and shall be 10X magnification at the
monitor screen, with capability of inspecting
both on the axis as well as 90 degrees fo the axis.

A blade indexing fixture shall be provided with
the Borescope that will assure that the Borescope
field of view will be indexed to ensure 115
percent coverage of the entire taper bore surface,
See Figure 6.

A comparison template shall be developed for
the particular make and model of both Borescope
and video monitor to assist in verifying the
magnification factor and evaluating clefect size.
An example is provided in Figure 7.

24A.BORESCOPE INSPECTION. Visually inspect the
taper bore for corrosion, gouges and scratches using a
10X borescope and the blade indexing fixture, ensuring
that 115 percent of the taper bore is inspected. If residual
lead larger than 0.020 inch is found it must be removed in
accordance with BLADE BUTT AND TAPER BORE,
step f, this WP.

25. FLUORESCENT PENETRANT INSPECTION.
Use a 10X magnifying glass and an inspection mirror
such as GS18038, for inspection purposes.

a. Before penetrant inspection clean blade in
accordance with CLEANING and STRIPPING OF
ANODIC COATING AND CAUSTIC ETCH, this WP.

FLUORESCENT PENETRANT 12
ASTM E 1417

b. Perform fluorescent penetrant inspection of the
entire blade including butt face and taper bore for cracks
in accordance with ASTM E 1417, using Type 1, Method
B or D, Sensitivity Level 3 materials (reference AMS
2644). Mark location of any linear and/or aligned
indications. Indicate if orientation of indication is
circumferential or axial. Pay particular attention to blade
taper bore, butt face, screw holes, and drive: pin holes.

c¢. Confirm any fluorescent penetrant indication
using the eddy current inspection method. Using
VM202A-24 probe, eddy current inspect suspect areas in
accordance with locally approved process. For inspection
of the bushing taper bore (smooth surface), calibrate MI1Z-
20A or equivalent eddy current flaw detector and probe
for two major divisions vertical amplitude using the 0.020
inch deep EDM notch of the VM89A aluminum reference
standard. For Inspection of the remainder of the taper bore

U(-
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(rough surface), calibrate MIZ-20A or equivalent eddy
current flaw cletector and probe for two major divisions
vertical amplitude using the 0.040 inch deep EDM notch
of the VMB9A, aluminum reference standard. Inspect area
indicated by fluorescent penetrant inspection. Scan
perpendicular to the expected defect, index 1/16 inch
between scans, until the entire area has been covered. A
propeller blade is considered cracked for any rapid,
upward arcing indication similar to that seen from the
EDM notch which exceeds one major division vertical
amplitude on the eddy current flaw detector display.

FLUORESCENT PENETRANT 12
ASTME 1417

d. Rework affected areas of the blade butt in
accordance with screw hole repair in WP 005 00, if cracks
are evident adljacent to either of the two blade bushing

attaching screw (10, Figure 1) holes. After rework of

screw hole cracks, repeat fluorescent penetrant rework
area in accordance with this paragraph. Any evidence of
cracks must be removed. Scrap blade if cracks are still
evident after reworking to acceptable limits.

¢.  Rework affected areas of the blade taper bore in
accordance with taper bore rework procedures in WP 005
00.

f. Scrap blade for any fluorescent penetrant crack
indication in any other area of taper bore, linear
indication, or aligned indication that is confirmed by eddy
current.

g. Fluorescent penetrant inspect (ASTM E 1417)
entire blade according to following procedure:

NOTE

Make certain that blades are cleaned and dried in
such a manner as to leave surface free from
grease, oil, soaps, alkalis and other substances
which would interfere with inspection.

(1) Apply penetrant to the blade surface for 30
minutes minimum.

(2) Remove penetrant form surface by
application of ian approved emulsifier followed by a water
rinse, or by application of an approved cleaner/remover.

(e |2 E0)

DEVELOPER 14
SKD-82
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(3) Dry the blade by exposure to clean air or in
a drying oven, after which apply a developer to the
surface. When a dry developer is used apply developing
powder by dusting it uniformly over part after part is dry.

(4) Examine part in a darkened enclosure under
a suitable ultraviolet light after sufficient time has been
allowed to develop indications.

(5) Scrap any blades which hiave cracks that
can't be removed within dimensional limits given in
applicable Blades Service Limits table of WP 006 00
and/or Local Rework Limits figure of WP 006 00, See
Figures 9 and 10 which illustrate chordwise and
longitudinal penetrant crack indications.

FLUORESCENT PENETRANT 12
ASTME 1417

(6) For blades. which have been reworked to
remove cracks, etch and perform fluorescent penetrant
inspection (ASTM E 1417) to verify crack removal.

w2 [ )

ISOPROPYL ALCOHOL 14
TT-1-735

(7) Use isopropyl alcohol, TT-1-735 to clean all
blades after inspection to remove penetrant residues.

NOTE

Blades with no penetrant indications shall be
later anodized.

TSP

CORROSION PREVENTIVE COMPOUND 15
MIL-PRF-16173

(8) Coat all parts susceptible to corrosion with
corrosion preventive compound, MIL-PRF-16173.

26. THRUST WASHER INSPECTION.

a. Inspect thrust washers for buming as
distinguished by a blue tempered color and possible
deformation of surface in center of burn. Scrap any blades
exhibiting this condition.

b. Remove pitting, brinelling, galling and/or
corrosion per applicable paragraphs in WP 005 00.
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MAGNETIC PARTICLE 16
ASTM E 1444
27. MAGNETIC PARTICLE INSPECTION.

Magnetically inspect thrust washers for cracks at each
overhaul and after grinding.

a. Identify magnetic indications, in general, by
dividing them into one of three following types: (See
Figure 11).

(1) WNon-metallic inclusions are described as
follows:

(a) Inclusions are small surface or
subsurface impurities in the steel. They may appear
anywhere on he washer and are acceptable if they are
aligned in a nearly circumferential pattern, Non-metallic
inclusion indications are generally short, stubby, straight
and sharp in detail. This type of indication will remain
intense after the current reduction. Inclusions are also
inherent in the manufacture of washers and are not cause
for concern to the inspector since they have been accepted
by the manufacturer as being within the production
specifications with regard to size, location and direction.

(2) (Carbide indications are described as
follows:

{a) These are formed during the
manufacture of the washers. Carbide indications are easily
recognized by the pattern which, if present, will always be
circumferential in direction and concentrated near the
inside diameter of the washer.

(b) The indications are distinguished by
their fuzzy outline and light build up of the indicating
powder, Carbides are acceptable.

(3) True crack indications are described as
follows:

(a) Grinding, quenching, fatigue cracks
and other obviously serious defect indications fall within
this category. Figure 11 illustrates this type of indication.
True crack indications are sharp in detail and will remain
sharp and intense in outline after current reduction. They
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may be found at any angle to the washer radius and at
any location on the washer. Unlike non-metallic
inclusions, cracks are not short and stubby, but are sharp
and jagged in outline and well defined. A heavy
concentration of powder will form rapidly over the defect
as the indicating solution is applied locally over the area
suspected. If careful inspection exposes a true crack
indication that cannot be reworked, the blade shall be
scrapped.

b. Perform calibration as follows:

(1) Calibrate equipment by means of test piece
shown in Figure 12, details 1 and 2.

(2) Calibrate equipment at a current density of
500 £25 amperes.

(3) Contact the calibration pieces one at a time
directly at both ends.

(4) Never flux a calibration piece on a bar or in
a coil.

(5) Flux each piece so that resulting magnetic
field will be perpendicular to slots and slots shall be
placed uppermost.

(6) Demagnetize each piece before each test
fluxing, and be sure each piece has a clean bright surface
over the slot area. Indications shall be affected as little as
possible by washing or runoff of bath.

(7) Use only a single "shot" or flux of current
of 1/2 to | second duration to magnetize a test piece.

(8) Use continuous method of applying
indicating solution,

(9) Be sure concentration of indicating powder
in bath is between 1 and 1.5 ml per 100 ml of bath for
tank or immersion units, or between 1.5 to 2 ml per 100
ml of bath for spray units as determined by a standard
settling test.

(10) Adjust equipment used to inspect thrust
washers and use a technique such that piece No. 2 will
show no accumulation of powder and piece: No, 1 will just
faintly show an accumulation of powder.
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This image is applicable to: .

ITI P/N 123500 borescope with RT angle view tube 22 inches long :,:::.I::::nr{?}::hnmogy Inc.
ITI P/N 125500/6 or /8 light transmission cable 33 Airport Road ‘

ITI P/N 125010 light source P.O. Box 381, Westfield,
Panasonic digital KR212 industrial color camera MA 01 035.03'31 '
Sony F'MV - 8044Q color video monitor Phone: (413) 562-3606

34 INDEX HOLES

INDEX LINE TO ASSIST
OPERATOR IN ORIENTING

BORESCOPE
HOLE FOR BORESCOPE
WITH 90 DEGREE TUBE

HOLE FOR BORESCOPE
WITHOUT 80 DEGREE TUBE |

Guide Is to be used with 2 setscrews.

- The setscrews are installed in blade screw holes.

+ The index plate is installed over the setscrews.

+ The borescope with the 90 degree tube is inserted in the indicated hole.

- The borescope is inserted towards the tip.

* The plate is rotated one set of index holes and the inspection Is repeated.

+ When all index holes have been used, the borescope is inserted into the center
hole without 80 degree tube installed to view the end of the taper bore.

Figure 6. Borescope Indexing
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This image Is applicable to:

Available from:
ITI PIN 123500 borescope with RT angle view tube 22 inches long

Instrument Technology, Inc.

ITI P/N 125500/6 or /8 light transmission cable 33 Airport Road

ITI P/N 125010 light source P.0. Box 381, Westfield,
Panasonic digital KR212 industrial color camera MA 01086-0381

Sony PMV - 8044Q color video monitor Phone: (413) 562-3606

Approximate size of video screen

Approximate

size of borescope view

0.050 0.040 0.030 0.020 0.010
& &y 8. pe

Figure 7. Borescope Comparison Template
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Figure 8. Taper Bore Map
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NOTE:
ARROWS POINT TO
CRACK INDICATIONS

11—-L18D—86

Figure 9. Fluorescent Penetrant Indications of
Chordwise Cracking

i NOTE:

ARROWS POINT TO
CRACK INDICATIONS

11—-L18D—87

Figure 10. Fluorescent Penetrant Indications of
Longitudinal Cracking

NON-CIRCUMFERENTIAL INDICATION
(NOT ACCEPTABLE)

NORMAL CONTINUOUS CARBIDE PATTERN
(ACCEPTABLE)

GRINDING OR FATIGUE CRACKS
(NOT ACCEPTABLE) (PR

Figure 11. Thrust Washer Magnetic
Indications

GROUND SURFACE
FREE FROM SCRATCHES

%
8

"TEST PIECE | DIMENSION "A"|  pmATERIAL:

- .199-.201 AMS 8415 STEE

LX 239-241 HEAT-'I“REATEDL'IO A

#3 .258-.261 BRINELL HARDNESS

& 4 .274-.278 OF 375- 416

(Y .289-201

X .304-.308

32x-IcC

Figure 12. Calibration Test Piece
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c. Perform direct method of magnetic particle
inspection as follows:

(1) Thoroughly clean thrust washers to
eliminate all traces of grease and dirt.

CAUTION

Only use braided copper contacts to minimize
possibility of damage to blade thrust washers
during direct method of magnetic inspection
process. It has been found that lead contacts tend
to melt and become deformed under test current
and contact pressure with the result that arcing
and burning occurs at thrust washer.

(2) Use braided copper contacts during thrust
washer magnetic inspection process. Place strips of
synthetic rubber behind copper braids to provide
additional cushioning.

(3) Use a test machine with a pneumatic head
and apply lowest possible air pressure.

(4) Apply test current (approximately 500
amps) for a period not to exceed 1/2 to 1 second.

(5) Remagnetize washer after washers have
been rotated about 30 degrees since indications in contact
area may be clouded by magnetic flux build-up.

d. Perform induced method of magnetic particle
inspection as follows:

(1) The induced magnetic inspection method
may be used on blade thrust washers.

(2) Place a braided copper cable between
washers and blade.

(3) It is not necessary to insulate cable from
washers or blade.

(4) Use a test current of 1500 amperes, and
magnetize washers in five or more equally spaced
positions to insure complete coverage.
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e. Alternate magnetic particle inspection procedure
— Perform magnetic particle inspection as per ASTM E
1444 and as follows:

(1) Set DA-200 Parker Probe switch to DC and
rotate intensity control to maximum. Adjust leg spacing to
approximately 7-5/8 inches.

(2) Place Parker Probe legs against the outer
diameter of the thrust washer, with the legs contacting the
thrust washer 180 degrees apart.

)

MAGNETIC INSPECTION COMPOUND 17
DOD-F-87935

(3) Apply 14AM fluorescent magnetic particle
inspection compound to the thrust washer. Press Parker
Probe power switch and hold for approximately §
seconds.

(4) Evaluate thrust washer for crack indications
using ZB26 black light.

(5) Rotate thrust washer 90 degrees and repeat
steps (2) through (4).

f. Demagnetize and clean thrust washers after
inspection,

=) %)

LUBRICATING OIL 6
MIL-PRF-32033

(B

FINGERPRINT REMOVER 7

MIL-C-15074

To prevent corrosion, be sure thrust washers are
completely dry after inspection.

g. If further processing will be delayed, cover thrust
washers with corrosion preventive compound, such as
lubricating oil, MIL-PRF-32033 or fingerprint mover,
MIL-C-15074.
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28. IMPACT DAMAGE. Treat blades received at
overhaul involved in suspected or known impact as
follows.

a. Perform following procedures when there is
blade impact damage on surface treated blades:

(1) Perform face alignment inspection on
blades involved in static (non-rotating) impact or blades
involved in rotating impact with relatively solid and non-
continuous objects (such as runway lights, rubber tire
treads, or birds in flight) using applicable face alignment
checking station. Measure, record and compare face value
with last previously recorded value for each blade station.
(See FACE ALIGNMENT INSPECTION and FACE
ALINGMENT CONNECTION, WP 006 00). Remove
blades from service (scrap) if difference between the
values exceeds 0.040 inch. Include all available data in an
Impact Report (Figure 13) and attach report, along with
face alignment values, to the blade.

(2) Refer blades involved in rotating impact
with relatively yielding and/or continuous objects such as
snow banks, water, slush, sand piles, maintenance stands,
etc. to the Hamilton Sundstrand Service Department for
recommendations. Send a complete description of impact
incident with a complete transcript of current and last
previously recorded face alignment value with Impact
Report. (See Figure 13.) Attach report to blade.
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(3) Refer blades involved in other types of
unusual incidents which might affect strength and plan-
form of blade to Hamilton Sundstrand Service
Department for review and disposition, Include all
available data on an Impact Report (Figure 13) and attach
report to blade.

b. Perform following procedure when there is blade
impact damage on non-surface treated blades.

(1) Thoroughly inspect taper bore, thrust
washer and fillet area on blades involved in known or
suspected impact.

(2) Check airfoil section for bending, twisting
and cracks. If gross damage is not evident, check face
alignment in accordance with FACE ALIGNMENT
INSPECTION, WP 006 00.

¢. Perform following procedure when there is blade
impact damage on nickel plated blades,

(1) Inspect nickel plated blades involved in
impact incidents for cracks, chipping, blistering, buckling
and/or delamination and an out of track condition. Route
blades showing evidence of any of these conditions to
storage.

(2) Be sure overhaul facility submits a
completed impact report to Hamilton Sundstrand, a
Division of United Technology Service Department for
review and disposition
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Operator

Aircraft Type Model No. Serial No.
Nacelle No.

Engine Model No. Serial No.
Propeller Model No. Serial No.

Date of Occurrence

Propeller Gear Ratio

Blade Design No.

Blade Serial No. 1

Propeller Control Model No.

RPM Setting at Time of Impact

Blade Serial No. 2
Blade Serial No. 3
Blade Serial No. 4

Propeller Rotating or Static

Aircraft Speed at Time of Impact

Object Struck

Object Moving or Static

Description of Visual Damage

Track or Blade Alignment Affected

Serial No.
Engine Speed at Time of Impact (rpm or percent)
Approximate Weight of Object Struck
(State Amount)
No. 1
No. 2
No. 3
*No. 4

Remarks

Note: The above information is required on blades returned to the approved
overhaul facility and to Hamilton Sundstrand Service Department, in order

that damage can be properly evaluated.

*If applicable

Figure 13. Impact Report
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DEPOT MAINTENANCE
WITH ILLUSTRATED PARTS BREAKDOWN
REPAIR OF BLADE BUTT AND BLADE SHANK
ALUMINUM ALLOY PROPELLER BLADES
PART NUMBERS
A7121B-2

A7111D-2
AT111E-2

Reference Material

Assembly of Propeller Blade ASSembBlies:.....ouuimicomrimsmamsssssmssmstsesssmesssasasssnnsasmssisnssensaisssassitassasnasarsssasserensenss. WP 008 00
Pisassembly, Cleanifig ANd INSPECHON i iupmmsmsississsisitinisiimiieiasiimay mmam i WP004 00
Hamilton Sundstrand Specification ..........c.cccoccemvnivieemrinnans
Hamilton Sundstrand Specification ...........occevremrerenrsnsrensses
Introduction .. .. WP 002 00
Low Plasllc:ty Bumlshmg (LPB) ofBladc Butl ... SWP 005 01
Repair of Blade Airfoils... Tt B e L S B e S G BT e R Nt e P06 00
Rubber Masking.... ..MIL-R-6855
Shotpeening Media s SAE AMS 2431
Shotpeening Size .. SAE AMS 2431/28 or SAE AMS 2431/8
Variable Pitch Alrcraﬁ Propc]lcr System Model Number 54H60 77 weressnrensmersssensmsnsnssansss INAVAIR 03-20CBBK-]
Variable Pitch Aircraft Propeller System Model Number S4H60- 75;’H9'I PB34...‘........,.‘..“.........‘..NAVA[R 03-20CBBIJ-2

... HS299

Alphabetical Index

Subject Page No.

Introduction ,. P L 2
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Blade Bushing ... 4
Blade Shank Repalr 3 8
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Station N (or Outboard Edgc of Fillet Radius) to Stallon P 8
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Alphabetical Index (Cont.)

Subject

Fillet Bluing Check .. "

J Dimension Mcasuremcnt and Appl:cauon

Recutting Butt Face... i

Screw Holes Repair (Crack'«i in Area on !‘or 71 l l and 7121 B!adc Asscmbllca

Screw Holes Repair {Slnpped or Distorted Thmads)

Taper Bore...
Thrust Wther chalr ;
Thrust Bearing Retainer Assemb]y

Record of Applicable Technical Directives

Type/Number Date Title and ECP Number Date Inc.
PRC-135 02 Sept 10 Propeller Blade Tape Bore Low 15 Aug 11

Plasticity Burnishing ECP
CHPT-08PROP-001

1. INTRODUCTION.

2. This work package provides instructions for repair Nomenclature
of blade butt and blade shank on aluminum alloy

propeller blades. Electric Hand Grinder

Support Equipment Required
Nomenclature Part Number
Almen Strip Fixture HS102 Emery Bob
Angle Graduation Stamp HS9375 Gage Point Gage
Beveled Thrust Washer Model T1984 Grinding Stone
Grinding Machine

Grinding Wheel
Blade Checking Indicator HSP1827 or
equivalent

Blade Holding Fixture 17238
Blade Taper Bore Plug GS19706-1

Gage & Gage Plate Inside Micrometer

Comparitor Gage --

Dial Indicator 711F Supplied with
Universal Shank and
Case (FSCM 57163)
(Ref. GS18029

(FSCM 73030))

Outside Micrometers

Pneumatic Power Drill

Power-Operated Hand Dnll

005 00

Page 2

Page No.

26
24
21
18
20
11
30

Remarks

()

Support Equipment Required (Cont.)

Part Number

8-011 1/20 HP 115V
8A 18000 RPM
(FSCM 18797)
(Ref. GS18034-1
(FSCM 73030))

Fine
PE17454-5
T1977-28

32A54-H12VBEP
(6-inches OD x 1.5
inches ID x 1.25
inches Wide)
(FSCM 44197

or equivalent

124A-2 to 8-inch
(Include Case)
(FSCM 57163)
(Ref. GS18023)
(FSCM 73030))

3 to 4 inches
4 to 5 inches
5 to 6 inches
7 to 8 inches
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Support Equipment Required (Cont.)

Nomenclature

Sharp Pointed Probe

Shot Tester

Shotpeening Fixture

Split 0.5-inch Drill Extension
Staking Tool

Steel Stencils

Steel Stencils

Stone Wheel

Taper Bore Bushing Area
Rough Reamer

Taper Bore Bushing Area
Finish Reamer

Taper Bore Plug Gage and
Gage Plate

Taper Bore Second Bore 1*
Step Rough Reamer

Taper Bore Second Bore 2™
Step Rough Reamer

Telescopic Expansion Gage

Thrust Washer Grinder

Part Number

0.005-inch Maximum

Point Diameter

(Cage Code 02204)
or equivalent

PE17562

HS8694
0.06-inch
0.125-inch
Fine

PE17454-1

PE17454-2

GS19706-1

PE17454-3

PE17454-4

3AH - Includes
Mandrels for D, E
and H Shank
220/400V, 60 Cyc, 3
Phase or 220/400V,
50 Cyc, 3 Phase
(FSCM 10210)
(Ref. GS18027
(FSCM 73030)) or
equivalent

005 00
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Materials Required

Nomenclature
180 Grit Emery Wedge

1 1/4 inches x 8-32
Overlap/slotted Cloth Disk
180 Grit

1 1/2 inches x 8-32
Overlap/slotted Cloth Disk
180 Grit

1/2 x 1 1/2 inches 180 Grit
Barrel

3/8 x 1 1/2 inches 180 Grit
Tapered Cone Point

1/2x 1 1/2 x 1/8 inches 180
Grit Straight Cartridge Roll

Abrasive/Emery Cloth

Aircraft Cleaning Compound

Alkaline Cleaner

Cast Steel No. 550 Shot with
Hardness of 30 to 40 Re

Dry Cleaning Solvent
Epoxy Primer

Fine Hand Stone

Impression Material, Dental
Polysulfride Paste, Heavy
Bodied

Layout Dye

Magnetic Rubber Inspection,
Dynacheck

Micromul No. 50 Coolant

Nitric Acid

Specification/
Part Number

Open Purchase

Open Purchase

Open Purchase

Open Purchase

Open Purchase

Open Purchase

A-A-1048. Fine,
Nos. 100, 120,
180, 240, 320

MIL-PRF-85570,
Type Il

Chemidize 740

MIL-S-851

MIL-PRF-680

MIL-PRF-23377

Grade AHF-I-BY
00675

FSCM 73977

MR-502K, NSN
6850-01-163-0276

FSCM 77490

A-A-59105
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Materials Required (Cont.)

Specification/

Nomenclature Part Number
Permatreat 686A or 1900

Betz Laboratories

4636 Somerton Road

Trevose, PA 19053

(215) 355-3300
Prussian Blue FSCM 73977
MIL-R-68535, Class
2, Type A or B,
Grade 70

Rubber Masking

75 S-T (0.1545 to
0.1585-inch thick)

Sheet Aluminum

Shot SAE No. 550 (0.047-
inch Diameter)
LD62 Steel Shot
(Conditioned Cut
Wire) (0.060- to
0.064-inch Diameter)
Nominal Diameter:
0.0625-inch

Split Rod --

Zinc Chromate Primer TT-P-1757

3. REPAIR OR REPLACEMENT.
NOTE

If the blade, through some unusual incident is
subjected to elevated temperatures which would
result in a generally overall surface temperature
in the rolled area exceeding 170°F and/or
generally overall surface temperature in the
shotpeened area exceeding 190°F, the blade will
require re-surface treatment.

This condition does not apply to blades subjected
to local hot spot damage normally resulting from
lightning strikes or heater burnout. Such local
damage shall be repaired per applicable local
repair instructions. The necessity for re-surface
treatment shall be considered before starting
repair procedures.

4. BLADE PLUG. Grit blast blade plug (20, Figure 1)
if surface is smooth using No. 00 grit at a pressure of 80

psi.
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5. BLADE BUSHING.

a. Remove galling and/or wear on bushing (23)
flange or bearing surfaces using a fine stone or fine emery
cloth. Do not attempt to remove pits in galled area.

b.  Polish bushing ID with No. 240 emery cloth to
remove light chafing marks.

c. Maximum diameter of larger ID of bushing
(23) shall not exceed values shown in Table 1. A standard
lelescopic expansion gage and outside micrometer or a
comparitor gage shall be used to make this measurement,
If this value is not exceeded, the bushing shall be
inspected and reworked in accordance with steps d.
through i. and Figure 2.

d.  Bushing serration damage up to and including
complete removal of no more than three consecutive teeth
is considered satisfactory for continued service providing
that:

(1) No more than three teeth are removed in
any 120 degrees of circumference.

(2) No removed teeth are exactly 180 degrees
apart.

(3) The fit of the blade segment is not
impaired.

EPOXY PRIMER 18
MIL-PRF-23377

%I%%Iw

ZINC CHROMATE PRIMER 19
TT-P-1757

e.  Drill distorted or damaged bushing screw hole
threads in blade butt and tap to accept an MS122122
screw-thread insert, Apply a coat of undiluted epoxy
primer per MIL-PRF-23377 or undiluted zinc chromate
primer per TT-P-1757 to newly tapped area before
installing the insert.
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f.  Determine whether blade bushing may be
reworked and rotated or if it must be scrapped by
measuring inside diameter of blade bushing, across a
diameter that includes the worn area, with a set of inside
micrometers.

g. If ID of bushing, as measured in step f, is
greater than maximum value shown in Table 1, scrap the
bushing.

005 00
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h. If ID of 548942 bushing (used on 7111 and
7121 blades), as measured in step f., is less than or equal
to 2.641 inches, the bushing may be returned to service
without rotation or rework.

Do not rolate any blade bushing more than once.
(A bushing which has been rotated can be
identified by the presence of obliterated A and
arrow markings.)

i.  If I of 548942 bushing, as measured in step f,
is greater than 2.641 inches, but less than or equal to
2.668 inches, the bushing may be rotated 180 degrees in
blade bore as follows. (Also, rotate other bushings shown
in Table 1 if bushing ID is below appropriate maximum
allowable dimension shown in Table 1).

(1) Mark a new locating arrow and a new
letter A by the shallow-impression method (less than
0.003 inch deep) by any of such methods as roll-
stamping, electric-arc-scribing, or engraving, exactly 180
degrees from existing arrow and letter A. (Locating arrow
markings appear on face of bushing flange.)

(2) After new markings have been added,
obliterate old rnarkings.

Do not rernove material beneath worn surface.

(3) Blend the wear step with unworn portion
of blade bushing. Maximum ID of bushing after blending
shall not exceed dimensions shown in Table 1. (See
Figure 2.)

e .
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6. THRUST BEARING RETAINER ASSEMBLY.

a.  Inspect retainers (8, Figure 1) for cracks. Scrap
all cracked retainers,

If one roller in a set is damaged, replace all
rollers in retainer. Do not mix new and used
rollers in same retainer.

b. Inspect rollers (9) for cracks, flat spots and
corrosion. Rollers having any of these conditions shall be
scrapped. Replace rollers as follows: (Reference Figures 3
and 4).

(1) Set up the blade thrust bearing retainer in
such a way that area immediately surrounding rollers to
be removed is well supported.

(2) Drive out damaged rollers using a drift
which is small enough to fit between fthe sections of
bearing retainer.

(3) Turn retainer over and place new rollers
in position. Assure that retainer is well supported.

(4) Tap new rollers into position.

(5) Reset extended edges of retainer over
rollers by staking the sides of retainer using HS8694
staking tool, to prevent rollers from dropping out.

(6) Check reworked retainers to make certain
that all rollers are free to operate over entire depth of slot
and that they roll freely without binding.

Table 1. Blade Bushing Wear Limits

{(Hydromatic)
Bushing
Part Number

Max. Bushing Inside

Diameter _(Inches)
(Large) (Small)

548942 (H Shank)

2.668
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LEGEND TO FIGURE 1

. Alircraft Propeller Blade Assembly
. Neoprene Coverstock

Formed Fairing

. Gage Locating Patch

Fairing Rubber Boot
Rubber Strip Seal

. Electrical Contact Ring Holder
. Thrust Bearing Retainer

. Crowned Rollers

. Flat Head Machine Screw
. Preformed Packing

. Plain Nut

. Lock Washer

. Washer

. Flat Washer

. Flat Lead Washer

. Flat Lead Washer

. Flat Lead Washer

. Blade Plug Stud

. Blade Plug

. Shim Plate Drive Fin

. Drive Pin

. Propeller Blade Bushing

. Friction Reduction Strip
. Electrical Contact Rings
. Insulation Sheet (Not Shown)
. Electrical Braided Special

Purpaose Cable Assembly

. Blade Deicer Heater

15-22377

Figure 1. A7111D-2 Aircraft Propeller Blade Assembly
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OBLITERATE

BLEND WEAR STEP WITH
ADJACENT SURFACE
0.50-0.75 RADIUS

WORN AREA

ALL DIMENSIONS IN INCHES UNLESS OTHERWISE SPECIFIED
11-14144

Figure 2. Blade Bushing Rework and Rotation

Figure 3. Removing Damage Roller Figure 4. Restaking Replacement Roller
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7. BLADE SHANK REPAIR.
NOTE

Shank repair non-surface treated blade is similar
to procedures for surface treated blades except as
noted in the appropriate paragraphs.

When considering repairs to blade shank such as
taper bore, butt face, fillet or thrust washers each
operation shall be appraised with regard to its
effect or shank dimensional limits and/or other
repairs. For example, rework of taper bore
requires rework of butt face and, conversely,
complete butt face rework requires reworking
taper bore. Rework of butt face and fillet is
subject to an overall limitation of butt flange
thickness as well as individual limits to each
surface.

8. Locating and Measuring Shank Diameter at
N, P, G and H Stations. Place blade and spacers, if

required, in proper holding fixtures. See Figures 5, 6 and
Figure 8 and Table 2 to locate N, P, G and H stations and
for shank repair limits.

a.  Using a soft pencil mounted in a surface gage,
lightly mark these stations while rotating the blade.

b.  Measure shank diameter at each of these blade
stations,

¢. If shank diameter at any one of these stations i1s
below the minimum specified in Table 2, blade shall be

scrapped. (QA)

d.  Local depressions are permitted provided rework
is well blended to allow proper seating of blade packing

or teflon strip.

It is mandatory that all evidence of pitting and
corrosion be removed from blade since exact
depth of this type of damage cannot be evaluated
accurately, This is because of difficulty in
distinguishiing between pitting due to mechanical
action and pitting caused by corrosion.

00

9. Station N (or outboard edge of fillet radius)
to Station P. (See Figure 6.)

a,  Remove all corrosion and pitting, using 100-grit
emery cloth and final polish using 320-grit emery cloth..

b. Rework gouges, dents and nicks deeper than
0.004 inch and up to 0.006 inch in depth by polishing the
entire fillet as shown in Figure 7 using emery cloth
specified in step a.

c. Measurements shall be made using gage
HSP1827 or equivalent. Remove all raised edges adjacent
to damage that will interfere with proper seating of gage
and will cause an incorrect measurement.

d. Check the gage on a flat surface. Depress dial
plunger and zero the gage pointer. Rock the gage on its
knife edge to determine that the pointer will remain at
ZCTro,

e.  Place the gage so that its knife edge is parallel
to the blade longitudinal axis.

f.  Take several readings to obtain the point of
greatest damage depth.

g. Remove stock by hand using PC451 No. 180-
or 240-grit emery cloth followed by hand polishing of
entire fillet with No. 320-grit or finer, emery cloth.

10. Stamping P _and G Dimensions on_Blade
Butt Face.

NOTE

For 7111 and 7121 blades, P and G dimensions
are the same.

a. Measure the N, P and G dimensions before
reworking blade.

b.  Stamp the dimensions on blade butt face using
0.125-inch steel stencils (stamps) if not previously
stamped. These dimensions, which determine the need for
re-rolling, will remain unchanged until cold re-rolling of
the blade is accomplished. Make stencil markings on butt
face in areas not contacted by blade segment gear or
segment gear shim to prevent obliteration of these
markings during service.
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LINE

1-14870

Figure 5. Blade Shank Rework Diagram for 7111 and 7121 Blade Assemblies

11=18T-—-250

(1) Control the amount of miterial removed
from shank area of blade as follows:

NOTE

Such control is necessary because the blade must
be re-rolled if more than 0.024 inch is removed
from diameter of blade at P or G station (0.012
inch from each side).

(a) If there is no P or GG dimension on
blade, measure these values and stamp them on blade butt
face before recutting as specified in step b.

(b) If there is a P or G dimension
stamped on blade butt face, use these values and proceed
with following steps.

Figure 6. Measuring Shank Diameter
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Table 2. Shank Repair Limits — Hydromatic Blade
Shanks (See Figure 5)

(TURBO)
H

549768 (7111)
557649 (7121)

3.05

3.56
Blend as required 1.16
Length of taper 0.91*
Shank taper None

Fillet radius 1.075
+ 0,003

Fillet radius
locating diameter

Seal outboard area 5410
minimum diameter

H Cam mount area 5.172
minimum diameter

J (See J DIMENSION 1.545 Main
MEASUREMENT
AND APPLICATION,
this WP)
or
Ir
K  Cam mount width 0.82
M 45"
N None
Plug gage depth 0.219
and squareness
+ 0,001
P 5410
Q  Seal area 0.70
R Flange dimensions 0.912 Min
S 0.193 Min

* Length of constant diameter.

NOTE

Do not change values on blade butt after re-
cutting. Original values are needed to determine
amount of material removed since the time the
values were originally stamped on blade butt.
Values will be re-stamped when blade is at
manufacturer for re-rolling.

(¢) Subtract 0.024 from value P
stamped on butt face, then subtract 0.024 from value G
stamped on butt face. The results are the diameters at the
P and G stations, respectively, that blade can be machined
to without requiring re-rolling.

1 If blade is machined below
these resultant diameters, blade must be recold per Local
Engineering Specifications.

2 If 0.024 inch or less is
removed from the P and G value stamped on blade butt at
the P and G station diameters, return blade to service.
(QA)

11. Station P to G.

a. Remove all evidence of pitting, corrosion and
other damage as described in STATION N (OR
OUTBOARD EDGE OF FILLET RADIUS) TO
STATION P, this WP. Damage deeper than 0.004 inch
and up to 0.006 inch shall be removed in accordance with
STATION N (OR OUTBOARD EDGE OF FILLET
RADIUS) TO STATION P, this WP. Removal of more
than 0.012 inch per side (or more than 0.024 inch from
diameter) from cold rolled shanks will require re-rolling
of the shanks. Blades requiring re-rolling shall be rerolled
by local engineering instructions.

12. Station G to 12-inch Station.

NOTE

For 7111 and 7121 blade assemblies, the local
rework limit from station G to 12-inch station is
the same as that shown in Figure 9, 0.06 inch.

a. Repair procedures and limitations in this area
are shown in Figures 5 and 9. Local repairs may be made
provided that they are carefully blended (as indicated in
Figure 9) into the adjacent surface and do not enter into
blade seal area. Twelve-inch station limits are given in the
blade service limits Tables in WP 006 00. Refer to these
Tables in WP 006 00 to determine extent of cold rolling
on blades incorporating this feature.
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11-17168

Figure 7. Blending Station N with Fillet

13. Taper Bore.

a. Taper bore rework shall only be performed
after visual borescope and fluorescent penetrant
inspections, WP 004 00,

NOTE

Low Plasticity Burnishing (LPB) is the preferred
method for applying a compressive layer to the
blade taper bore. LPB shall be performed if the
equipment is available at the repair/rework
activity. Shotpeening is permissible if LPB
equipment is not available.

It is not permissible to have LPBed and
shotpeened blades installed together in a
propeller assembly.

Refer to Figures 11A and 11B (flowcharts) for
particular taper bore rework instructions.

b.  Low Plasticity Burnishing (LPB) Taper Bore.

(1) All Navy and other LPB approved
contractual customer asset propeller blades, P/N A7121B-
2, A7111E-2, and A7111D-2, are to have LPB in
accordance with SWP 005 01. Contact propeller
Integrated Product team for activities.

(2) When receiving “RFI" or “A-Condition™
blades from supply for a scrap “exchange” visually
examine root end of blade to determine if the blade was
LPBed, as indicated by the letter “A" after the blade S/N.
If the letter “A™ is not present the bushing bore requires
LPB in accordance with SWP 005 01.

c. Shotpeeing Taper Bore,

(1) All other blades not required to have
LPB, P/N A7121B-2, A7111E-2, and A7111D-2, require
taper bore shotpeening including the bushing seat surface
in accordance with procedures in this WP,
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Figure 8. Checking Shank Concentricity

NOTE

The taper bores of all blades shall be inspected
for cracks. Any evidence of a crack in a taper
bore or around a blade bushing screw hole which
cannot be repaired in accordance with SCREW
HOLES REPAIR (CRACKS IN AREA OF)
FOR 7111 AND 7121 BLADE ASSEMBLIES,
this WP, is cause for retiring the affected blade
from service. The method used to inspect for
cracks is the fluorescent penetrant method as
described in WP 004 00.

d.  Use a pneumatic powered drill with any of the
following combinations of 180 grit abrasives and rods
(See WP 004 00, Figure 5):

(1) A 180 grit emery wedge and split rod of
appropriate length.

(2) 1 1/4 inches X 8-32 overlap/slotted cloth
disk 180 grit and a rod of appropriate length.

(3) 1 1/2 inches X 8-32 overlap/slotted cloth
disk 180 grit and a rod of appropriate length.

(4) 1/2 X 1 1/2 inches 180 grit barrel and a
rod of appropriate length.

(5) 3/8 X 1 1/2 inches 180 grit tapered cone
point and a rod of appropriate length.

(6) 1/2X 1 1/2 X 1/8 inches 180 grit straight
cartridge roll and a rod and a rod of appropriate length.

NOTE

Refer to Figure 11A and 11B determine correct
rework procedures of blade taper bore area.

e. Restrict taper bore local rework to the
following limits:

(1) Rework blade plug area as follows:

Do not rework closer than 0.250 inch within the
contact area of blade plug.

(a) Rework no closer than 0.250 inch
within the contact area of blade plug.

(b) Rework to a maximum allowable
depth of 0.015 inch in the blade plug area, where the
prime consideration is to retain a satisfactory seal.

(c) Carefully blend all rework.
Maximum diameter of rework 1s 0,50 inch.

(d) Perform a maximum of two (2)
reworks provided they do not overlap and are not in line
along blade axis.

(2) Rework blade bushing area as follows:

(a) Perform local rework to a maximum
allowable depth of 0.015 inch. Blend all rework. If
corrosion exceeds 0.015 inches, glass bead blast in
accordance with GLASS BEAD BLASTING OF TAPER
BORE, this WP.

(b) Blend rework parallel to blade axis
to a maximum length of 1.5 inches. Maximum
circumferential width is 0.50 inch.

(c) Perform a maximum of four local
reworks provided that following conditions are met:

1 They do not overlap.

2 They are not directly in line

along blade axis or around bore inside diameter.

3 The required 75 percent bluing
is obtained in accordance with CHECK OF BLADE
BUSHING CONTACT AREA IN TAPER BORE, this
WP.

(3) Rework remaining areas of taper bore as
follows:
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(a) Rework to maximum depth of 0.035
inch.,

(b) Blend rework to a diameter of 30
times repair depth.

(¢) Perform a maximum number of four
reworks in each of the remaining areas provided the
reworks do not overlap. If they extend into areas
previously described, be sure they comply with
requirements in these areas.

(4) Measure depth of rework using one of the
three following methods:

(a) Using impression material, dental
polysulfide paste, heavy bodied, make a mold of the
reworked area. Compare the impression with the suitable
standard to check depth and diameter of rework.

(b) Using magnetic rubber inspection,
Dynachek MR-502K, make a mold of the taper bore.
Compare the impression on the mold with a suitable
standard to check depth and diameter of rework.

(¢) Use a calibrated bore measuring
device to measure the depth of the rework in the taper
bore.
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MAX DEPTH OF REWORK ALLOWED ON LEADING AND TRAILING EDGES.
DIMENSIONS SHOWN ARE FOR EITHER LEADING OR TRAILING EDGE
OR FOR COMBINED TOTAL OF BOTH EDGES IF REWORKS ARE AT THE
SAME STATION (CHORDLINE).

0.25
0.060 * 0.15

Y
Tt ot

g
;‘ i

N|

0.18 0.25 059
. - ERSC:_I:TDN !} SRR TATEN TE 5 PR TIE 36.0 FROM TIP TO | 18.0 FROM TIP
b5 r=— " ST 18O0FROMTIP "~ "1 TO3.0 FROM TIP
STATION LENGTH OF REWORK IN LONGITUDINAL BLADE DIRECTION
AREA TO BE FREE OF
SHALL BE NO LESS THAN 10 TIMES DEPTH OF REWORK DAMAGE AND EROSION
REWORK THE AREA AS
MAX DEPTH OF REWORK ALLOWED ON FACE AND CAMBER SIDES NECESSARY

0.060 * BUT NO MORE THAN 25% OF SECTION
THICKNESS AT POSITION OF REWORK

__.______\-_-—_-—_ ///

G STATION TO 3.0 FROM TIP 13.0 =—

LENGTH OF REWORK IN LONGITUDINAL BLADE DIRECTION
SHALL BE NO LESS THAN 30 TIMES DEPTH OF REWORK

* 0.125 ALLOWED FOR NON-SURFACE TREATED BLADES.
DIMENSIONS IN INCHES UNLESS OTHERWISE SPECIFIED, 11-22378

Figure 9. Airfoil Local Repair Limits for Blades Other Than 7111 and 7121

“A" TIMES DEPTH OF REWORK

DEPTH OF GOUGE
OR BURN FAIR IN

“An
FACE AND CAMBER SIDES 30
LEADING AND TRAILING EDGES 10

¢ 0.020 INCH MIN. (ELECTRICAL BURN REWORK
& IF KELLER'S ETCH METHOD IS NOT USED).
0.001 TO 0.003 INCH (ELECTRICAL BURN
REWORK IF KELLER'S ETCH METHOD IS USED).

11-22379

Figure 10. Example of Local Rework
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NOTE

There is a need to track the number and location
of local reworks in the taper bore, therefore all
local reworks shall be identified by the area of
rework and the number of reworks in that area.

(5) Identify the blade with the location and
number of reworks as follows:

(a) Using 0.06 Steel Stencils (1/16 inch
stamps), mark the location and the number of the local
reworks on the beta gear relief cut (the first flat surface
outboard on the butt), in the area outside the blade angle
markings.

(b) Stamp the code that corresponds to
the area where the local rework was performed as
follows:

"BA-" = Blade Bushing Area local
reworks (four reworks max.).

"BB-" = Blade Balance Plug Area
(two reworks max., ).

"BC-"= All other areas of the Taper
Bore (four reworks max.).

(c) Add a numeral "1" for each rework
performed in that area as follows:
"I"  means one rework
"II" means two reworks
"HI" means three reworks
"[TIT"means four reworks

(d) If the maximum number or depth of
reworks is exceeded, the taper bore requires reaming.
Blades requiring reaming must be reworked in accordance
with TAPER BORE ROUGH REAMING, this WP.
When the taper bore is reamed, the taper bore rework
codes shall be obliterated by using X's to indicate no local
reworks remairn,

13A.GLASS IBEAD BLASTING OF TAPER BORE.

GLASS BEAD BLASTING 11

a.  If carrosion exceeds limits, remove using glass
bead blasting as follows:
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(1) Mask the entire blade butt face and
damage inside the taper bore using impacl resistant tape,
in accordance with locally approved specifications, to
prevent media impact damage and intrusior.

(2) Glass bead blast to a maxumnum allowable
depth of 0.025 inches Maximum circumferential width of

0.50 inches.
; CAUTION 1

Care must be taken not to allow the nozzle to
contact the taper bore surface, as this may cause

nicks, scratches, or gouges.
NOTE

Nozzle pressure shall not exceed 45 psi.

(3) Check nozzle pressure using a needle
gauge.

(4) Using the straight bore detail nozzle,
glass bead blast the taper bore to remove corrosion.

(5) Remove glass beads from the taper bore
using clean compressed air.

(6) Visually inspect the taper bore for signs
of remaining corrosion using a bright flashlight. If
corrosion is still present, repeat steps a.(1) through a.(6)
as necessary.

(7) Caustic etch and de-smut taper bore in
accordance with WP 004 00.

(8) Perform  Non-destructive  Inspection
(NDI) on taper bore in accordance with WF 004 00.

13B.TAPER BORE ROUGH REAMING.

a.  Mount the blade in a desired holding fixture for
reaming, using a standard 0.001 inch dial indicator.

b.  Set fixture so butt end is perpendicular with
machine spindle. Insert gage point gage, P/N PE17454-5,
to find the centerline of the taper bore.

c. Using a dial indicator, indicate on machine,
radius of gage point gage. Check using minor centering
pin. Using machine spindle, align with taper point gage,
within 0.001 inch.
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When using taper bore reamers, be sure it is the
proper reamer for that step in the reaming
process.

d. Rough ream the bushing and transition step as
follows:

(1) Remove gage point gage, P/N PE17454-
5, and insert the bushing area rough reamer, P/N
PE17454-1

NOTE

If blade tip is deflecting (vibrating), then ream
RPM is too high and chattering of reamer inside
of taper bore will result,

As reaming progresses, visually inspect taper
bore for residual corrosion, gouges, and
scratches.

(2) Locate centerline of taper bore by
aligning the bushing area rough reamer with the machine
spindle. Run reamer at 13 RPM. Remove only enough
material to remove damage.

(3) Remove bushing area rough cut reamer,
P/N PE17454-1, and verify centerline with gage point
gage, P/N PE17454-5, and machine spindle, within 0.001
inch; if determined to be out of alignment, contact
engineering for disposition.

(4) Determine if blade has the minimum step
thickness in accordance with FINISH REAMING, this
WP.

¢.  Ream the second taper area as follows:

(1) If installed. remove gage point gage, P/N
PE17454-5, and insert the second bore rough reamer, P/N
PE17454-3 ancl PE17454-4,

NOTE

If blade tip is deflecting (vibrating), then ream
RPM is too high and chattering of reamer inside
of taper bare will result.

As reaming progresses, visually inspect taper
bore for residual corrosion, gouges, and
scratches.
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(2) Locate centerline of taper bore by
aligning the second bore rough reamer. P/N PE17454-3
and PE17454-4, with the machine spindle, Run reamer at
13 RPM. Remove only enough material to remove
damage.

(3) Remove second bore rough reamer, P/N
17454-3 and PE17454-4, and verify centerline with gage
point gage, P/N PE17454-5, and machine spindle, within
0.001 inch; if determined to be out of alignment, contact
engineering for disposition,

(4) Determine if blade has the: minimum butt
face thickness in accordance with MEASURING BUTT
FACE THICKNESS, this WP.

f.  Caustic etch and de-smut laper bore in
accordance with WP 004 00

g.  Perform Non-Destructive Inspections (NDI) on
taper bore in accordanee with WP 004 00,

h.  When bushing seat area has been rough reamed
the bushing area must be LPBed per SWP 005 01 or
shotpeened per this WP taperbore, as applicable. See
TAPERBORE, this WP.

i.  Finish ream shotpeened bushing seat area of
blades in accordance with FINISH REAMING, this WP,

J- Check bushing fit in accordance with CHECK
OF BLADE BUSHING FIT, this WP. Record bushing
gap.

13C.MEASURING BUTT FACE THICKNESS.

a. Measure from flat side of beveled thrust
washer to butt face of shank, and record as measurement
*a”. Minimum requirement is 1.790 inches. (See Figure
17). Failure to have minimum requirement is grounds for
removing blade from service.

b. Measure from flat side of beveled thrust
washer to next inboard flat surface of butt end, and record
as measurement “b". Minimum requirement is 1.545
inches (See Figure 17 and Table B). Failure to have
minimum requirement is grounds for removing blade
from service.

c. Determine the step thickness by subtracting
measurement “a” from measurement “b”. Minimum
requirement is 0.193 inches. Failure to have minimum

requirement is grounds for removing blade from service.
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NOTE

If finishing reaming is required, Low Plasticity
Bumishing (SWP 005 01) may have to be
completed again. See CHECK OF BLADE
BUSHING: FIT, this WP for requirements.

13D.FINISH REAMING.

a.  Mount the blade in a desired holding fixture for
reaming, using a standard 0.001 inch dial indicator.

b. Set fixture so butt end is perpendicular with
machine spindle. Insert gage point gage, P/N PE17454-5,
to find the centerline of the taper bore.

¢. Using a dial indicator, indicate on machine,
radius of gage point gage. Check using minor centering
pin. Using machine spindle, align with taper point gage,
within 0.001 inch.

d. Remove gage point gage, P/N PE17454-5, and
insert blade bushing area finish reamer, P/N PE17454-2.

e. Locate the centerline of taper bore by aligning
reamer with machine spindle.

f.  Ream by hand, remove only enough material to
provide a uniform bearing surface for blade bushing and
to achieve a gap between the bushing flange and blade
butt of 0,025 to 0.037 inches,

Remove bushing area finish reamer, P/N
PE17545-2, and use gage point gage, P/N PE17454-5, and
depth micrometer measure and record distance from taper
gage point gage face and butt face.

h. For LPBed blades, as indicated by the letter
“A™ after the blade S/N, when the gap between the blade
butt face and bushing flange has changed to 0.030 inches
or more from the previously recorded gap, the blade
bushing seat area shall be LPBed per SWP 005 01. For
shotpeened blades 10% of bottom of shotpeen dimple
shall remain, when less blade bushing seat area shall be
shotpeened in accordance with SHOTPEENING TAPER
BORE, this WP.

13E.SHOTPEENING TAPER BORE. Shotpeen the
taper bore on blades made of hard aluminum alloy (HS26)
after all machining (except final cut to fit blade bushing)
as follows:

a. Make a thorough inspection of area to be
shotpeened. Check for cracks and other damage in
accordance with visual inspection and fluorescent
penetrant inspection instructions in WP 004 00.
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b.  Mask the exterior of the blade shank and butt
face of the blade to prevent shot impingement.

¢. Shotpeen parameters shall be verified using
almen strip fixture manufactured per Hamilton
Sundstrand Specification HS102 held in blade holding
fixture, P/N 17238.

NOTE

When using cut wire 62 on blade taper bore
repaired area, almen arc height of’ 0.005 is
favorable.

d. Using a 90 degree angle lance mounted in
alignment fixture, P/N 17236, the almen strips are to be
shotpeened to an intensity of 0.007-0.010C2 (0.005-
0.007Y1) using cast or conditioned cut wire steel shot that
meets the general requirements of SAE AMS 2431. Shot
size shall be in accordance with Hamilton Sundstrand
Specification HS299 grade 4, or SAE AMS 2431/2B, size
550, or SAE AMS 2431/8 cut wire size: 62. Shotpeen
reworked areas using the parameters and set-up verified
by the almen strips. Shotpeen coverage in the taper bore
shall be 100 percent.

NOTE

The Low Plasticity Burnishing (LPB) machine
has a reach of 3.0 inches inside the taper bore
from the blade butt face, Mask the blade bushing
retention area so that the LPB surface will
overlap the shotpeen by 0.25 inches.

e. Mask the blade bushing area to prevent shot
impingement on the seating surface, using a protective
flat rubber mask about 0.187 inch thick and large enough
to cove the area. The rubber masking material should be
in accordance with SAE AMS-R-6855, Class 2, Type A
or B, Grade 70. Shotpeen overspray is acceptable in the
blade taper bore outward of the blade bushing area.

; CAUTION 1

Exercise caution to prevent shotpeened surfaces
from becoming scratched or gouged by
shotpeening nozzle.

f.  Check shot flow in machine periodically and
maintain it within 10 percent of flow established by
peening test. Check flow by observing weight of shot for
peening test and then periodically checking weight of shot
used and comparing it against this reference weight.
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g.  Use new shot to determine that no greater than
25 grams of a 100 gram sample break when subjected to
twenty passes through a Shot Tester or its equivalent at a
wheel speed of 4590 RPM.

h.  Check shot supply daily or prior to use by
visual inspection. The shot will be acceptable when a
sample spread out on a flat surface includes no more
broken shot particles than specified in Table 3. Roll
sample shot and examine individually to fulfill this
requirement.

i.  Tempered shot shall have a minimum of 50
percent of shot within hardness range of 300 to 500
Vickers and/or more than 10 percent shall have a hardness
greater than 550 Vickers. Require shot supplier to certify
that shot complies with hardness specified, and if
possible, recheck shot as shown in Figure 12,

NITRIC ACID 20
A-A-59105

j.  Nitric acid etch using 30 to 50 percent nitric
acid solution or glass bead blast the shotpeened area to
remove the steel shot residue from the blade prior to
surface treatments the shotpeened area.

14. Taper Bore Squareness Check. Determine
squareness of taper bore to blade butt face by rotating
plug gage, as shown in Figure 11, 360 degrees against
blade butt after zeroing the dial indicator using yoke
portion of plug gage. See Table 2 for limits.

15. Check of Blade Bushing Contact Area in
Taper Bore. Before final installation, determine that
blade bushing contact area within blade taper bore is
within specified limits using applicable tapered bluing
gage (taper bore plug gage, see Figure 11) as follows:

a.  Apply a light coat of Prussian blue to gage.

b.  Insert gage into taper bore.

¢.  Remove gage from taper bore.

d.  Check the contact area. The blade bore shall
exhibit at least 75 percent total contact area (blued by the

gage). The contact area must be continuous around the
entire circumference of the bore. (QA)

Blades with stepped taper bores, such as 7111
and 7121, must be re-machined with special
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reamers. Return blades to manufacturer if re-
machining is required.

NOTE

For 7111 and 7121 blade assemblies, the bushing
contact surface is maintained to a taper of 1.9995
to 2.0005 inch per foot over a 2.73- to 2.79-inch
length. Removal of material from this surface
will require removal of material from blade butt
face to ensure proper fit of blade bushing. (Use
GS19706-1 plug gage to check fit.) (See TAPER
BORE, step e, this WP)

e. Remove material from taper bore as necessary
to meet bluing requirements.

15A.Check of Blade Bushing Fit. Before final
installation determine that the gap between the blade
bushing flange and the blade butt is 0.025 to 0.037 inches.

a. Install blade bushing in taper bore by hand and
measure the gap between the blade butt and blade bushing
flange.

b.  Ifthe gap is greater than 0.037, the blade taper
bore must be finish reamed to achieve proper bushing fit.
If the gap is greater than 0,067, the blade must have LPB
completed again after the finish ream.

c. If the gap is less than 0.025, the blade butt
must be machined to achieve proper bushing fit.

=L eT=t0e

Figure 11 Typical Taper Bore Plug Gage
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Figure 11A. Troubleshooting Taper Bore With LPB
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Figure 11B. Troubleshooting Taper Bore Without LPB
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17. Anodize Taper Bore.

Do not anodize blade before (fluorescent
penetrant inspection since the anodizing will
hide cracks.

If steel, screw-thread inserts are present in blade
butt (see SCREW HOLES REPAIR (STRIPPED
OR DISTORTED THREADS), this WP)
paragraph in this work package, remove them
before anodizing blade. If steel inserts are in
contact with aluminum blade during anodizing,
arcing and dissimilar metals type corrosion will
take place.

NOTE

Blade does not have to be etched again if it was
etched before fluorescent penetrant inspection in
WP 004 00.

a.  Anodizing aluminum alloy blades produces a
blade surface that is more corrosion-resistant and more
suitable for good paint adherence.

AIRCRAFT CLEANING COMPOUND 10

MIL-PRF-85570
I WARNING '

Compressed air used for cleaning can create airborne
particles that may enter the eyes. Use approved goggles,
face-shield and hearing protection when using
compressed air for cleaning, cooling or drying. Air
pressure shall not exceed 30 psig. Compressed air shall
not be directed towards self or other persons.

A
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; CAUTION 1

Ensure all lead wool is removed before
anodizing.

NOTE

Caustic etch outlined in WP 004 00, may be used
as an alternate to above for cleaning blade. 1f
caustic etch was used prior to accomplishing
required rework, then cleaning for anodizing
shall be accomplished only with a hot, free-
rinsing, non-chlorine soap cleaner.

To ascertain that shop air supply is oil-free,
check it by performing a water break test on a
clean plate of un-anodized aluminum and drying
a test piece with the shop air.

b. Aqueous degrease and clean the taper
bore. MIL-PRF-85570, Type 1I may be used as a
cleaner of the taper bore surfaces in order to achieve
a uniform anodize finish. Use cleaner immediately
before anodic treatment, Apply cleaner by swabbing
with clean cloths. Rinse cleaner off of blade surface
and taper bore, screw holes, and drive pinholes
thoroughly with clean water. Use an air hose to dry
surfaces or wipe with clean, dry cloths.

Ensure thrust washer is insulated or arcing,
which can damage blade or thrust washer can
oceur.

¢. Insulate thrust washer from blade to
prevent arcing which can damage blade or thrust
washer.

Table 3. Grade Numbers of Shot

Unacceptable

Nc;';:lnal Size Area to be Shotpeened Shot Sample
: Count
SAE No. 550 shot
(0.047-inch dia.)
0.0625 inch LD62 steel shot Taper bore, spotface ; & per l‘h
ks Y (conditioning cut of drive pin hole s
maximum

wire)(0.060- to
0.064-inch dia.)
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NITRIC ACID 20
A-A-59105

d.  Using an anode-equipped fixture, fill the taper
bore with a 50 percent nitric acid solution, Allow to dwell
for 5 minutes, then drain.

€. Rinse the taper bore thoroughly with water,

=)

ALKALINE CLEANER 21
CHEMIDIZE 740

f.  Using an anode equipped fixture, fill the taper
bore with Chemidize 740. Allow to dwell for 1 minute,
then drain.

2. Thoroughly rinse the taper bore with water.

h.  Using an anode equipped fixture, chromic
anodize the taper bore at 25V for 2 to 5§ amp-hours.

i.  Thoroughly cold water rinse the taper bore,
then remove fixture.

I.  Venify the presence of anodic coating using the
modified conductivity meter.

18. DELETED.

19. Drive Pin Holes Repair.

a.  Spotface blade drive pin holes (on blades made
from hard alloy material, HS26), 0.750 +0.010 inch in
diameter and 0.003 to 0.010 inch deep.

b.  Shotpeen over spotfaced area according to the
following procedure:

(1) Protect drive pin holes and blade butt
face, other than 0.750-inch diameter spotfaced portions,
from shotpeening using one of the following. (Those
areas are not 1o be shotpeened in step (2)):
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(a) Use protective shotpeening fixture,
P/N PE17562. Secure to blade butt face with blade
bushing screws.

(b) Use a protective flat rubber mask
about 0.187 inch thick and large enough to cover the
blade butt face. The rubber masking material should be
per MIL-R-6855, Class 2, Type A or B, Grade 70. Make a
tracing of butt face showing position of screw holes and
spotfaced drive pin holes. Transfer out the holes. Fasten
rubber mask to blade butt face with blade bushing screws.

(¢) To protect drive pin holes, insert
two steel dowels in drive pin holes to a depth of at least
0.350 inch. The dowels should have a light press fit in
drive pin holes.

(2) Shotpeen exposed (spotfaced) surfaces of
blade butt. The method used is same as that described for
shotpeening the taper bore. (See SHOTPEENING
TAPER BORE, this WP.) Shotpeen spotface to an
intensity of 0.007-0.010C. Incomplete overlapping or
shot impressions or non-uniform coverage will require
repeening of exposed areas.

c. If either of the drive pin holes is corroded,
worn and/or damaged, proceed as follows:

NOTE

Both of the holes must be reworked as follows if
only one hole is corroded, worn or damaged. It is
not permissible to rework only one hole.

(1) Dnll and ream both holes to the minimum
diameter. per Blade Bushing Drive Pin Table in WP 008
00, that will remove all corrosion, wear and/or damage.
Follow procedure specified in Figure 13,

(2) Spotface drive pin holes per step a. (Refer
to Figure 13.)

(3) Shotpeen spotfaced area per step b,
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ACCEPTABLE (MAG 6X)
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UNACCEPTABLE (MAG 6X)

11-9338

Figure 12. Properly and Improperly Conditioned Shot

20. Screw Holes Repair (Cracks in Area of) for
7111 _and 7121 Blade Assemblies. When radial

cracks are present in taper bore adjacent to either blade
bushing screw hole, proceed as follows:

a.  Rework taper bore by machining recesses over
screw holes as shown in Figure 14. Remove all
indications of cracks. If maximum depths listed in Figure
14 are achieved and cracks still exist, the butt face
dimension “S", Figures 5 and 13, may be reduced towards
the minimum dimension in order to accommodate crack
removal. After machining, check the clearance between
the bushing and the flange. If it is reduced below 0.025
inch, the taper bore must be reamed.

NOTE

Presence of a crack adjacent to either tapped hole
requires rework of both locations. Evidence of
cracks after completion of this repair requires
that the blade be scrapped.

b. Perform a fluorescent-penetrant inspection of
recessed areas according to instructions in WP 004 00 to
make sure that all cracks have been removed. If any
cracks are still visible, the blade must be scrapped.

c. If results of fluorescent-penetrant inspection
are satisfactory, clean the area and shotpeen reworked
portion in accordance with SHOTPEENING TAPER
BORE, this WP, and as follows:

(1) Mask off area adjacent to rework.

(2) Use cast steel No. 550 shotpeen MIL-S-
851 with hardness of 30 to 40 Rc. Unacceptable shot
sample count is 12 per | square inch maximum.

d. Drill and tap two new blade bushing screw
holes 45 degrees from the old as shown in Figure [4. Do
not disturb drive pin holes.

Before anodizing the blade, remove any steel
screw-thread inserts that may have been installed
at previous overhauls in accordance with
SCREW HOLES REPAIR (STRIPPED OR
DISTORTED THREADS), this WP. (If steel
inserts are in contact with aluminum blades
during anodizing, arcing and dissimilar-metals-
type corrosion will take place.)

e. Anodize butt end of blade (threaded holes and
taper bore included) in accordance with ANODIC
TREATMENT, WP 006 00 following any rework.

To prevent blade fracture, do not stamp any
closer than 0.125 inch to edge of blade butt face
or closer than (.100 inch from fillet edge.

f.  Reidentify reworked 7111 blade assemblies by
stamping (SK112168) adjacent to part number on blade
shank OD.

g. Rework the blade bushing per Figure 15 to
relocate screw holes so that they correspond to newly
drilled screw holes in butt face.
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2 HOLES

DRILL DEPTH 0.52
CSK 110° TO 0.31 DIA
TAP 0.312-18 UNC-28

sEcTion A-A

2 HOLES

DIA AS SPECIFIED IN TEXT
DEFTH 0.62
SPOTFACE 0.750 DIA,
0.003 TO 0.010 DEEP

SHOTPEEN SPOTFACE
NOTE: ALL DIMENSIONS IN INCHES AREAS PER TEXT.
UNLESS OTHERWISE SPECIFIED

V1-22382

Figure 13. Butt Face Dimensions and Hole Rework Dimensions (for 7111 and 7121 Blades)

DRILL FOR TAPPING,

DEPTH 0,530 MAX.
0.312-1BUNC-28

DEPTH 0.400 MIN FULL THREAD,
C'SINK 0,300 TO 0.320 DIA

secTion A-A

FULL R, 2 PLACES.
SLOT CENTRAL TO

X 110%+ 0* 30", G . »
CONCENTRIC TO THD P.D. ﬁf;ﬂ;a"u_or;g?'
WITHIN 0.010 TIR A

2 HOLES

DRIVE PIN HOLE
2 PLACES REF

0.334 TO 0.354 DIA-
SPHERICAL
BOTTOM DEPTH SHOWN
2 HOLES.

SHOTPEEN OVER
REPAIR AREA-2 PLACES

A.—J 0.020 TO 0.040 X 0.020 TO 0.040 CHAMFER
DIMENSIONS IN INCHES

11-22381

Figure 14. Blade Bushing Screw - Threaded Hole Relocation for 7111 and 7121 Blade Assemblies
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L (N

‘ |

DRIVE PIN HOLES ‘
2 PLACES 9

-

()
Y/

g

DIMENSIONS IN INCHES

section B-B

g-ggg DIA THRU CSK 82* TO 0.634-0.648 DIA

2 PLACES

11-10680

Figure 15. Blade Bushing Screw Hole Relocation for 7111 and 7121 Blade Assemblies

; CAUTION 1

If following rework is required, inserts shall be
installed after blade is anodized. The inserts must
be removed before blade is anodized at next
overhaul. (If steel inserts are in contact with
aluminum blades during anodizing, arcing and
dissimilar-metals-type corrosion will take place.)

21. Screw Holes Repair (Stripped or Distorted

Threads).
a.  Drill and tap blade bushing screw hole threads

in blade butt to accept an MS122122 screw-thread insert
when pushing screw hole threads are stripped or distorted.

EPOXY PRIMER 18
MIL-PRF-23377

ZINC CHROMATE PRIMER 19
TT-P-1757

b. Apply a coat of undiluted strontium chromate
primer per MIL-PRF-23377 or undiluted zinc chromate
primer per TT-P-1757 to newly tapped area before
installing the insert.

22. Blade Butt OD Repair.

a. Perform local reworks up to 0.040 inch in
depth on blade butt OD. Blend rework so that surface
dimensions are about 20 times reworked depth. This
blend must be no closer than 0.05 inch to the fillet.
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To prevent blade fracture, do not stamp any
closer than 0.125 inch to edge of blade butt face
or closer than 0.100 inch from fillet edge. If
blade has been fillet cut and/or cold rolled,
stamps may be closer than 0.125 inch to edge of
blade butt or 0.100 in from fillet edge without
compromising integrity of blade.

b.  If butt OD must be machined, diameter after
machining must be 7,670 inches minimum for 7111 and
7121 blade assemblies. If butt OD is cut on any blade,
record data which is on OD and restamp it after the repair.

23. Recutting Butt Face. (Sce Table 4.)
NOTE

Recutting butt face may require cutting taper
bore to ensure proper fit of bushing.

a.  Reface blade butt face under following
conditions:

(1) Reface when it is pitted or corroded,

(2) Reface if worn areas are 0.013 inch deep
or greater,

(3) Reface to square butt face with taper bore
after bore has been reamed.

b. Perform one of two approved methods of
refacing provided all pitting and corrosion are removed.

(1) The first method requires cutting entire
butt face.

(a) Remachine butt face, when required.
See Figure 13 for limits applicable to 7111 and 7121
blade assemblies. See Figure 16 for recutting butt face.

(b) Choose a segment gear shim and a
blade bushing shim such that shim stackup is of same
thickness (or is 0.001 thicker than) the material removed.
See ACTUAL J DIMENSION TO COMPENSATED ]
DIMENSION BUILD-UP and succeeding paragraphs,
WP 008 00,
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NOTE

Dash numbers of segment gear shims and blade
bushing shims indicate their thicknesses. A -8
shim for instance is 0.008 inch thick and a -45
shim is 0.045 inch thick.

(2) An alternate method, which requires only
a segment gear shim after stock removal, is to reface that
portion of the butt outboard of bushing so that bushing fit
is not affected. (See Figure 17.) Adhere to limits in Table
6.

(a) Place appropriate blade shank lathe
arbor in blade.

(b) Support blade tip using appropriate
blade tip lathe fixture.

{c) Remove material from butt face in
increments of 0.005 inch.

¢.  When required due to stock removal from butt
face on 7111 and 7121 blade assemblies, redrill and tap
the 0.312-18 UNC-2B thread to provide required
minimum full thread depth of 0.400 inch per Figure 13.
Redrill, reream, spotface and repeen the 0.3730- to
0.3735-inch diameter drive pin hole to required depth of
0.62 inch and spotface per Figure 13. Refer to DRIVE
PIN HOLES REPAIR, this WP, for spotfacing and
shotpeening procedure.

y
I CAUTION 1
]

To prevent blade fracture, do not stamp any
closer than 0.125 inch to edge of blade butt face
or closer than 0.100 inch from fillet edge. If
blade has been fillet cut and/or cold rolled,
stamps may be closer than 0.125 inch to edge of
blade butt or 0.100 in from fillet edge without
compromising integrity of blade.

d.  Steel-stamp amount of material removed on
reworked area directly below 0 stamping on butt OD,
0.125 inch from fillet edge.
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Table 4. Minimum Butt Flange Thickness (Butt Face to Fillet)

Shank Size

*Minimum Flange Thickness

H (7111, 7121 Blades)

0.912

See Figure 5 for dimension R.

*  Measure beveled and flat thrust washer thickness (only beveled washer on 7111 blades) and subtract this Figure from
actual J dimension to calculate minimum flange thickness. An additional 0.015 inch may be removed outboard of
bushing flange only, when minimum listed above has been reached by recutting entire butt face.

NOTE

The value stamped in step d. will facilitate
computation of shim thickness required at
propeller assembly. See applicable Table in WP
008 00 for shim selection.

e. Maximum shim thickness is 0.045 inch on
7111 and 7121 blade assemblies. If greater dimension is
required, see blade shim selection procedure in applicable
propeller assembly overhaul manual.

f.  For 7111 and 7121 blade assemblies, measure
beveled washer thickness and subtract this figure from
actual J or Jr dimension to calculate actual flange
thickness. See Figure 5 and Table 2 for J or Jr location
and dimension.

g. To measure wear on butt face, for blades other
than 7111 and 7121, proceed as follows to find J
dimension which will indicate wear of the butt face.
Using standard micrometers, measure width from butt
face to outside face of flat washer. This will give actual J
dimension. (See J DIMENSION MEASUREMENT AND
APPLICATION, this WP.)

h. For 7111 and 7121 blade assemblies, an
additional 0.015 inch. may be removed outboard of
bushing flange only, when minimum listed in Figure 13
has been reached by recutting the entire butt face.

24. Blade Butt Markings.

a.  Restamp the word TRACTOR on butt face if it
has become vague or obliterated during rework.

b. On right hand blades, use centerline of drive
pin holes as a reference line. Stamp a line on butt face
0.02 inch wide by 0.01 inch deep by 0.44 inch long that
will form an angle of 45 degrees with reference line and
be toward blade face and leading edge. Stamp another line
of same dimensions, 180 degrees apart from first line
stamped. (See Figure 18.)

z CAUTION 1

Do not stamp closer than 0.125 inch to edge of
blade butt face.

c. On right hand hydromatic blades using 0.06
inch steel stencils, stamp the word TRACTOR adjacent to
stamped line toward blade face side.

25. Angle Graduations.

a. As marking of blade angle graduations is an
exacting procedure, make light trial markings before final
stamping. See Figure 19 which gives graduated scales
drawn to size H shank hydromatic blades. Attach a tracing
of pertinent drawing to blade butt OD or face to aid in the
operation,
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Figure 16. Recutting Butt Face

Table 5. Minimum Actual and Compensated J Dimensions

Minimum J *Compensated
Dimension J Dimension
Shank (Inches) (Inches +0.005)
Non-Chafing Ring Type Blades
H (54H60 only) 1.545 riahs
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Figure 17. Stock Removal Outboard of Bushing

b. Mark graduations on same side as leading edge
of blade. Mark blade angle graduations for 7111 and 7121
blade assemblies using HS9375 angle graduation stamp or
blade angle graduation template (shown in Figure 19).
Stamp graduations with 0.06 inch stencils; lines are to be
0.02 inch wide by 0.02 inch deep.

26. J Dimension Measurement and Application.

a.  The J or Jr dimension serves two purposes. The
first application refers to measurement obtained from
blade butt face to outboard side of beveled thrust washer
for 7111 and 7121 blade assemblies or to outboard side of
flat washer for other blade assemblies. (See Figure 5.)
Use this measurement to determine amounts removed
from blade butt face, fillet, and washer surfaces after
rework.

b. Refer to minimum dimensions for various size
blades given in Table 5. Should this minimum be
exceeded or minimum for any one of the parts making up
this dimension be exceeded (blade butt flange, fillet, or
thrust washers) scrap the blade.

¢. After determining that rework of these surfaces
has not violated minimum given in Table 5, build up
(compensate) actual J dimension to original manufactured
size to establish correct relationship between segment
gear and rotating cam gear at propeller assembly.
Accomplish this build-up procedure by use of a segment
gear shim (only when area outboard of blade bushing has
been refaced) or a combination of a segment gear shim
and a blade bushing shim or a chafing ring or bearing
spacer on blades using them or a thicker split thrust
washer for 7111 and 7121 blade assemblies. See
ACTUAL J DIMENSIONS TO COMPENSATED 1J
DIMENSIONS BUILD-UP, WP 008 00, for build-up
procedure.
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NOTE

The Jr dimension does not apply to non-rolled
blades.

d. To measure J dimension, place blade in a
horizontal position with camber side up and align 0
etched on beveled thrust washer with 0 stamped on blade
butt flange. Hold the two thrust washers, or just beveled
thrust washer for 7111 and 7121 blade assemblies, well
seated on blade fillet and measure overall dimension with
a precision micrometer at two o'clock position viewing
butt face from inboard end. (Thrust bearing retainer
assembly should not be included for this measurement.) J
dimension may be checked while blade is in a vertical
position if taper bore is mounted on a spindle, in which
case measuring will be done approximately three inches
circumferentially to the right of zeroes.

e. In addition to its use described in previous
paragraphs J or Jr dimension has an added significance
for surface-treated blades. It determines amount of
material that may be removed from cold-rolled fillet area
before re-rolling is necessary. Originally, cold-rolled
blades were stamped at factory with J dimension after
cold rolling and machining. On these blades a 0.004 inch
reduction in fillet area is permitted.

f. In order to increase amount of removable
material in fillet area, ] measurement is now made
immediately after cold rolling, but before final machining,
and is called Jr dimension. Since it has been found that
final machining after cold rolling usually removes only a
small amount of metal, the operator is now permitted
nearly a 0.012-inch reduction for 7111 and 7121 blade
assemblies and nearly 0.008 inch reduction for other
blade assemblies with cold-rolled fillets (depending on
the application of J dimension).

; CAUTION 1

To prevent blade fracture, do not stamp any
closer than 0.125 inch to edge of blade butt face
or closer than 0.100 inch from fillet edge. If
blade has been fillet cut and/or cold rolled,
stamps may be closer than 0.125 inch to edge of
blade butt or 0.100 in from fillet edge without
compromising integrity of blade.

NOTE

If there is no dash number stamped next to J or Jr
dimension, the fillet has not been previously
recut.
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To prevent blade fracture, do not stamp any
closer than 0.125 inch to edge of blade butt face
or closer than 0.100 inch from fillet edge. If
blade has been fillet cut and/or cold rolled,
stamps may be closer than 0.125 inch to edge of
blade butt or 0.100 in from fillet edge without
compromising integrity of blade.

g. Cold Roll After Fillet Rework. In order to
determine when re-cold roll is required after fillet rework,
refer to step h for blades with fillet and thrust washer
rework, subtract the measured J or Jr from the stamped J
or Jr. When the difference of the measured J or Jr and the
stamped J or Jr is EQUAL to or EXCEEDS 0.012 inch,
the blade must be re-cold rolled. Unless the blade serial
number is S/N N840119 thru and including S/N N866281
and has not been re-rolled since original manufacture:
then the blade shall be re-cold rolled regardless of the
difference of the measured J or Jr and the stamped J or Jr.
For example: the measured Jr is 1.865™; the stamped Jr is
1,8827; the difference is 0.017" (1.882"-1.865"=0.017");
thus the blade would require re-cold roll. After cold roll,
obliterate stamped J or Jr and any subsequent dash
numbers after the stamped J or Jr. After fillet rework and
cold roll, refer to step h for cold roll after thrust washer
rework, the new J or Jr is the measured J or Jr. Stamp the
new J or Jr dimension on the blade butt OD,

h. Cold Roll After Fillet and Thrust Washer
Rework. Material removed from a thrust washer will
cause a reduction in the MEASURED J or Ir dimension
and imply that re-rolling of the blade fillet is in order
though there is no damage in the fillet area. If material
has been removed from a thrust washer, amount removed
shall be stamped on the blade butt OD, i.e. TW-5. During
next overhaul period if rework of the thrust washer is
required obliterate the ~5 and record the total amount of
material removed from the thrust washer by adding the
present amount removed to the previous amount stamped
on the blade. Stamp new TW on the blade butt OD. In
order to determine when re-cold roll is required after fillet
and thrust washer rework, subtract the measured J or Jr
and subtract the stamped TW from the stamped J or Jr.
When the difference of the measured J or Jr and stamped
TW and the stamped J or Jr is EQUAL to or EXCEEDS
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blade serial number is S/N N840119 thru and including
S/N N866281 and has not been re-rolled since original
manufacture, then the blade shall be re-cold rolled
regardless of the difference of the measured J or Jr and
the stamped I or Ir. For example: the measured Jr is
1.867"; TW is -5; the stamped Jr is 1.882"; the difference
15 0.010™ (1.8827- 1.867"- 0.005”=0.010"); thus the blade
would not require re-cold roll, After cold roll, obliterate
stamped J or Jr and any subsequent dash numbers after
the stamped J or Jr. After fillet and thrust washer rework
and cold roll, the new J or Jr is the measured J or Jr plus
TW. For example: Measured J or Jr is 1.867" and TW is
0,005, thus new I or Jr is 1.872" (1.867"4
0.005"=1.872"). Stamp the new J or Jr dimension on the
blade butt OD. Do not obliterate the total TW from the
blade but OD; this dimension will be required during
subsequent reworks.

27. Cold-Rolled.

a. Inspect fillet area for galling and corrosion.
Remove surface or light corrosion by polishing entire
fillet using 320 or finer grit emery cloth. Perform local
reworks provided limits established in Tables 2 and 7 are
not exceeded. Use a brass pronged indicator pedestal
manufactured as shown in Figure 20 and a dial indicator
to check depth of pits. (QA)

Remove only a minimum amount of stock when
recutting fillet.

NOTE

54H60 blades 7111A-2 and 7121A-2 only may
be reworked to 0012 inch below the Jr
dimension before cold rolling is required.

b. Remove a minimum amount of stock by
recutting fillet to eliminate pitting and galling exceeding
limits of Tables 2 and 7. Use appropriate cutting tool. See
Figure 21 and tool Tables in WP 002 00. Only a relatively
small amount of material can be removed on cold rolled
blades before re-rolling is required. On cold rolled blades
7111A-2 and 7121A-2 only may be reworked to 0.012
inch below the Jr dimension before cold rolling is
required.

.

0.012 inch, the blade must be re-cold rolled. Unless the [ |
Table 6. Butt Face Reduction with Bushing in Place (See Figure 17)
Material
Removed
Shank Dim A Dim B

Blades with serrated tvpe bushings
0.015 £ 0.0005

H (7111, 7121 Blade) 4.958 10 4.960
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¢. Re-roll cold-rolled blades subjected to excessive
temperature. (See TEMPERATURE RESTRICTIONS
ON ALUMINUM BLADE, WP 006 00). Other
conditions that may require re-rolling are unequal blade
loading, over-speeds, impact, etc. Re-roll blades per local
engineering specifications.

28. Fillet Bluing Check.
NOTE

Bluing of thrust washers at overhaul is not
required unless blade fillet and/or beveled side of
thrust washers has been reworked.

a. If a bluing check is required to determine proper
contact between beveled thrust washer and blade fillet,
reference Figure 22 for requirements. See Figure 22
which also illustrates a gage, locally manufactured, used
to aid in determining proper limits.
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Table 7. Fillet Local Rework Limits

Condition Rolled Shanks
Depth of rework 0.006 in. max
Circumferential length 0.060 to 0.250 in.
Radial width 0.060 to 0.250 in.
Distance to OD 0.100 in. min
Distance between reworks 0.125 in. min
Number of reworks in one 3 max

90 degree segment
NOTE

If depth of rework or number of reworks
in one 90 degree segment exceed the
limits, return blade to Hamilton
Sundstrand for recut and/or re-roll as
applicable.

180°+ 07 1.5

THIS LINE PARALLEL
TO CHORD LINE OF
BLADE REFERENCE

STATION

Figure 18. Blade Butt Face Markings on 7111 Blade Assembly
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Figure 21. Recutting Blade Fillet
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b. Slide flat thrust washer outboard of blade
shank and retain by means of wooden wedges. Apply a
light coating of Prussian blue to beveled side of beveled
thrust washer. Contact both beveled surfaces. Apply hand
pressure 1o obtain a well distributed blue area over a
minimum of 50 percent of bluing range. Align 0 on thrust
washer with 0 on blade butt OD. Rotate washer back and
forth approximately 15 degrees to obtain required bluing.
If minimum contact bluing is not obtained, machine fillet
radius of blade and/or thrust washer in accordance with
COLD-ROLLED, THRUST WASHER REPAIR,
BEVELED THRUST WASHER REPAIR ON 7111 AND
7121 BLADE ASSEMBLIES, MAGNETIC PARTICLE
INSPECTION or LOCAL REPAIR OF ALL SURFACES
OF THRUST WASHER, this WP.

NOTE

Repair split flat thrust washers on 7111 and 7121
blades in accordance with manuals NAVAIR 03-
20CBBK-1 or NAVAIR 03-20CBBJ-2.

29. Thrust Washer Repair.

a. Magnetically inspect flat and beveled thrust
washers for cracks according to instructions in WP 004
00.

b. Stone smooth brinelling and galling on flat
surfaces providing damage is not excessive. Remove
excessive brinelling and galling and/or concentrated areas
of corrosion and pitting from flat surfaces of thrust
washers by grinding. Remove isolated pitting and
corrosion on any surface by local rework in accordance
with LOCAL REPAIR OF OUTSIDE DIAMETER
ONLY OF BEVELED THRUST WASHER, this WP,
provided limits established per Figure 23 and Tables 8
and 9 are not exceeded.

Table 8. Thrust Washer Thickness Limits

Rework Beveled
Limits Thrust
Table Washer

Minimum
Thickness

Nominal
Thickness

*H Shank 97073

0.688 0.633
0.375 0.340

propeller overhaul manuals.

Split flat washers for H shank propellers are reworked in accordance with procedures covered in the pertinent

In addition to the above reductions in washer thickness, local reworks may be made in accordance with Table 9. Do

not exceed minimum J dimensions per Table 5.
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PERMITTED)

0.750 MAX

BLUING RANGE

ETCH SHANK SIZE~
FOR IDENTIFICATION

DIMENSIONS IN INCHES UNLESS
OTHERWISR SPECIFIED

NO COMPLETELY UNBLUED RADIUS PERMITTED

BLUED AREA MEASURED RADIALLY
MUST NOT BE LESS THAN 22.5°

CONTACT AREA 50% MIN CIRCUMFERENTIALLY
(75% ON CHAFING RING TYPE BLADES)

UNBLUED ANNULAR RING
7" WIDE PERMITTED

UNBLUED ANNULAR RING
10" WIDE PERMITTED

UNBLUED LOCAL AREA 15" WIDE
PERMITTED PROVIDING RADIAL AREA
OF 22.5" IS BLUED (NO LOCAL REWORKS

BLUING GAGE

(MAKE LOCALLY FROM 0.125
FLATSTOCK ~ SEE SHANK
TABLE FOR APPLICABLE
FILLET RADIUS DIMENSION)

Figure 22. Fillet Bluing Requirements

LOCAL REWORK — BEVELED SURFACE

b
(TYPICAL)

LOCAL REWORK — FLAT SURFACE

NOTE: ALL EDGES SHALL BE BROKEN TO 0.006
TO 0.026 INCH AT THE OD AND 0.046 TO
0.062 INCH AT THE ID AND BLENDED TO
THE FLAT BEARING SURFACE

Figure 23. Allowable Thrust Washer Local Repair
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11-18394

11-14149
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Table 9. Beveled Thrust Washer Local Rework Limits

Bevelea Surface vs Washer Thickness

"H" Shank 7111 and 7121 8lades (97073 Beveled Washers)

Symbol Definition Dimiznsions

t Thrust Washer Thickness 0.633 0.638 0.643 0.648 0.653 0.658 0.663 D.568 0,673

de See FLAT SURFACE VS WASHER THICKNESS

Oy Local Rework Depth Beveled Surface - Maximum 0.003 0.00& 0.009 0.012 0.014 0,016 0.017 0.018 0.019

a Distance to 1.D, - Minimum 0.10 0.10 0.10 D.10 o.10 o0.10 o0.l1l0 0.10 0.10

b Distance between Adjacent Reworks - Minimum 0.25 0.30 0.38 0.50 0.82 0.75 0.75 0.75 0.75

(See notes

1&2)

c Cistance to 0.0. = Minimum 0.09 D.09 0.09 0.0% 0.09 0.09 0.09 0.09 0.09

1 Circumferential Length - Minimum/Maximum 0.08/ 0,08/ 0.10/ 0.12/ 0.13/ 0,13/ O0.la/ 0.15/ 0,15/
0.50 0.50 D0.50 0.50 0.50 D0.50 0.50 0.50 0.50

w Radial wigth - Minimum/Maximum 0.08/ 0.0%8/ 0.10/ 0.12/ D.13/ 0.13/ 0.1a/ 0.15/ 0.15/
0.50 0.50 0.50 0.50 D.50 0.50 0.50 0.50 0.50

a/w Depth to Width Ratio - Maximum 0.04 0.07 0.0% 0.10 0.11 0.12 0.12 0.12 0.13

g/l Depth to Length Ratfo - Maximum 0.04 0.07 0.09 0.10 0.11 0.12 ©0.12 0.12 0.13

Np Number of Reworks On Bevelled Surface In 50° - Maximum 3 3 3 3 3 3 3 3 3

dT Combined Rework Depth of Bevel and Flat Surfaces - Maximum o.003 o0.008 0.017 0.023 0.026 0.027 0.028 0.029 0.030

Nt Combined Number of Reworks in 90° - Maximum 4 & 4 & 4 4 4 4 4

Note 1: ¥hen dimension "b" is less than value specified for adjacent reworks on opposite surfaces, "dT®

becomes the limiting factor.
For example: ¢t = 0.653, dy = 0.014, dy = 0.012, b = 0.25, and dT = D.026 is an acceptable
condition.
Note 2:

The "b" dimension for any two adjacent reworks, on the same surface, {s that "b" dimension that
corresponds to the deeper "dy" of the two reworks,

For example: t =0.648, ¢ = 0.009, d = 0.003, b = D0.38 minimum.
b b
1 H
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Table 9. Beveled Thrust Washer Local Rework Limits (Cont.)

Flat Surface vs Washer Thickness

"H" Shank 7111 and 7121 Blades (97073 Beveled Washers)

Symbol Oefinition Dinmensions

t Thrust Washer Thickness 0.633 D.638 0.643 0.648 0.653 0.658 0.663 D.668 D.673

dy See BEVELED SURFACE VS WASHER THICKNESS

dy Local Rework Depth Flat Surface - Maximum 0.003 0.009 0.014 0.01% 0.021 0.022 0.023 0.024 0.025

a Distance to I.D. =~ Minimum 0.10 0.10 0.10 0.12 0.14 0.1% D0.15 D.17 0.18

b Distance between Adjacent Reworks - Minimum 0.25 0.30 0,38 0.50 0.50 0.50 D0.s2 0.62 0.62

(5ee notes

1 &2)

c Distance to 0.D, - Minimum 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

1 Circumferential Length = Minimum/Maximum o.08/ 0.10/ 0.13/ 0,14/ 0.16/ 0.17/ 0.18/ 0.18/ 0.19/
0.38 0.38 0.38 0.38 0.28 0.38 0.38 D.38 0.38

v Radial Width - Minimum/Maximum o.o8/ 0.10/ 0.13/ 0.15/ 0.16/ 0.17/ 0,18/ 0.18/ 0,19/
0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25

ofw Depth to Width Ratio - Maximum 0.0& 0.07 0.11 0.13 0.13 0.13 0.13 0.13 0.13

g/l Depth to Length Ratio - Maximum 0.04 0.07 0.11 0.13 0.13 0.13 0.13 0.13 0.13

Ne Number of Reworks On Flat Surface In 90° - Maximum 3 3 3 3 3 3 3 3 3

a7 Combined Rework Depth of Bevel and Flat Surfaces - Maximum 0.003 0.008 0,017 0.023 0.026 0.027 0.028 0.029 0.030

N7 Combined Number of Reworks in 90° - Maximum & 4 'y 'y 4 (] 4 & L]

Note 1: ¥hen gimension "b" is less than value specified for adjaicent revorks on opposite surfaces, "dT®

becomes the limiting factor.
For example: t = 0.653, ¢y = 0.008, dp = 0.018, b = 0.25, and dT = 0.026 is an acceptable
condition.,
Note 2: The "b" dimension for any two adjacent reworks, on the same surface, is that "b" dimension that

corresponds to the deeper "de" of the two reworks.

For example: t = 0.668, o = 0,022, d = 0,024, therefore b = 0.62,
f f
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30. Thrust Washer Grinding of Flat Surfaces
Only on Both Flat and Beveled Washers. Machine-
grind flat face of thrust washer(s) as follows if there s
severe evidence of brinelling, corrosion, pitting or galling.

a. Adhere to thrust washer thickness limits of
Tables 8 and 9.

b. Use a 3AH grinder or equivalent, having a
32A54-H12VBEP grinding wheel or equivalent (6 inches
OD x 1.5 inches ID x 1.25 inches wide). Use a coolant
such as micromul No, 50 or equivalent. Refer to Figure 24
for an illustration of a suitable grinding machine.

¢. To grind flat surface of beveled washer,
proceed as follows:

(1) Secure blade to the grinder.

(2) If applicable, secure flat washer outboard
on shank.

(3) Position and secure beveled thrust washer
against blade fillet so that flat surface is in a plane
perpendicular to blade taper bore axis within 0.0028 inch
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Page 37

F.L.R. as measured on flal surface as close to OD as
possible, with washer seated on fillet.

(4) Grind flat surface of thrust washer so that
squareness requirement of step (3) is met. Also, follow
procedure outlined in step d.

d.  Grind material off in steps of 0.0005 inch, until
surface defects are removed. Do not grind any more than
is necessary to remove all damage. Surface finish of all
grinding shall not be rougher than 16 micro-inches,

e. Service experience has shown that when one
thrust bearing surface of a washer has been ground to
eliminate damage, light grinding of the adjacent thrust
washer contact surface is desirable if blade has two thrust
washers.

f.  Maximum permissible reduction of thrust
washer thickness is given in Table 9.

g.  Remove sharp corners remaining at inside and
outside extremities of reground surfaces per note in
Figure 23,

11-17174

Figure 24. Model 3AH Thrust Washer Grinding Machine
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h.  Grind Rat washer in accordance with THRUST
WASHER GRINDING OF BEVELED SURFACES
ONLY ON A7111 AND A7121 PROPELLER BLADE
BEVELED WASHERS, steps a through g, this WP,
except for securing instructions.

i.  If necessary, upon completion of grinding
operation on inboard surface of flat thrust washer, grind
outboard parallel to inboard surface. Thickness of flat
washer must not vary more than 0.001 inch.

j.+  After grinding outboard surface of flat washer,
regrind the large radius forming the OD/ outboard surface
in order to avoid interference between flat washer and
supporting shoulder of barrel. This radius should be a
minimum of 0.240 inch for D shank, 0.250 inch for E
shank and 0.310 inch for H shank, Blend the radius to OD
and outboard surface as necessary.

To prevent blade fracture, do not stamp any
closer than 0.125 inch to edge of blade butt face
or closer than 0.100 inch from fillet edge.

k. Stamp amount of material removed from either
or both thrust washers on blade butt OD, as follows:

(1) If there is no value stamped on blade butt
OD, stamp amount of material removed from washer,
(For example, if 0.003 inch of material was removed,
stamp "TW-0.003" on blade butt OD.,)

(2) If there is a value, it represents amount of
material which has already been removed from thrust
washer. Obliterate it and stamp the sum of that old value
and amount removed in this overhaul. (For example, if
0.003 inch of material was removed in this overhaul, and
"TW-0.002" was stamped on butt OD, obliterate the "TW-
0.002" and stamp "TW-0.005",)

I.  Remove any local damage such as pitting
uncovered by grinding by performing more grinding or by
local rework in accordance with THRUST WASHER
LOCAL REWORK,

m. After grinding of thrust washer(s), perform
both visual and magnetic particle inspection of thrust
washers in accordance with both THRUST WASHER
INSPECTION and MAGNETIC PARTICLE
INSPECTION, WP 004 00,

n. Compensate for decrease of ] dimension
(caused by grinding thrust washer(s)) at blade assembly.
Add a suitable bearing spacer, if applicable. Refer to
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ACTUAL ] DIMENSION TO COMPENSATED J
DIMENSION BUILD-UP and succeeding paragraphs of
WP 008 00.

31. Thrust Washer Grinding of Beveled
Surfaces Only on A7111 and A7121 Propeller
Blade Beveled Washers. Machine grind beveled face
of thrust washer as follows if there is severe evidence of
brinelling, corrosion, pitting or galling.

NOTE

Flat side of thrust washer must be machined
prior to beveled side to ensure surface is true.

a. Grind flat side of thrust washer in accordance
with THRUST WASHER GRINDING OF FLAT
SURFACES ONLY ON BOTH FLAT AND BEVELED
WASHERS, this WP.

b. Adhere to thrust washer thickness limits of
Tables 8 and 9.

¢. Use a TI984 grinder or equivalent, having a
T1977-28 grinding stone or equivalent, Use a coolant
such as Micromul No. 50 or equivalent. Refer to Figure
25 for an illustration of a suitable grinding machine.

NOTE

Prior to grinding, formed fairing may need to be
removed to facilitate beveled thrust washer
grinding in accordance with PLASTIC
FORMED FAIRING REMOVAL, WP 004 00.

d. To grind beveled surface of the beveled
washer, proceed as follows:

(1) Set up grinder in accordance with
manufacture’s instructions.

2) Secure the blade to the grinder with blade
support.

e3P

DRY CLEANING SOLVENT
MIL-PRF-680

Ln

(3) Thoroughly clean the thrust washer with
MIL-PRF-680, Type II or Type I11.

(4) Position and secure the beveled thrust
washer into the beveled washer clamping jaws. Ensure the
outside edge of the flat bearing surface fits properly into
the inside diameter of the clamping jaws.
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Figure 25. Model T1984 Beveled Thrust Washer Grinding Machine
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LAYOUT DIE 22
FSCM 73977

(5) Apply a thin layer of Prussian Blue,
FSCM 73977, or an equivalent machinist layout die, to
ensure complete contact is made between the beveled
thrust washer and grinding stone.

(6) Verify the truing stone diameter is set and
dressed correctly in accordance with the manufacture's
mnstructions.

NOTE

Maximum permissible reduction of thrust washer
thickness is given in Table 9,

(7) Pivot the grinding head slide assembly
into position to machine the thrust washer, Bring the
grinding stone up to the ring (neither rotating at this step)
contact the ring slightly, rotate the stone by hand looking
for even grind marks on the ring to ensure proper
alignment, back the stone out from the ring,

(8) Redress the grinding stone as needed
throughout the grinding process to maintain a sharp
cutting surface.

(9) Slowly move the grinding assembly
inward with hand crank allowing the stone to completely
regrind the beveled surface.

(10)  Grind material off in steps of 0.0005 inch,
until surface defects are removed. Do not grind any more
than is necessary to remove all damage. Surface finish of
all grinding shall not be rougher than 16 micro-inches.

(11)  Perform bluing check in accordance with
FILLET BLUING CHECK, this WP.

(12) If the bluing check requirements from
FILLET BLUING CHECK., this WP, cannot be met. then
the blade fillet shall be machined in accordance with
COLD-ROLLED. this WP.

e.  Remove sharp comers remaining at inside and
outside extremities of reground surfaces per note in
Figure 23,
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To prevent blade fracture, do not stamp any
closer than 0.125 inch to edge of blade butt face
or closer than 0.100 inch from fillet edge,

f.  Stamp amount of material removed from either
or both thrust washers on blade butt OD, as follows:

(1) If there is no value stamped on blade butt
OD, stamp amount of material removed from washer.
(For example, if 0.003 inch of material was removed,
stamp "TW 0.003" on blade butt OD.)

(2) If there is a value, it represents the
amount of material, which has already been removed
from thrust washer. Obliterate it and stamp the sum of
that old value and amount removed in this overhaul. (For
example, if 0,003 inch of material was removed in this
overhaul and "TW-0.002" was stamped on butt OD,
obliterate the "TW-0.002" and stamp "TW-0.005".)

2. Remove any local damage such as pitting
uncovered by grinding by performing more grinding or by
local rework in accordance with THRUST WASHER
LOCAL REWORK, this WP.

h.  After grinding of the thrust washer, perform
both visual and magnetic particle inspection of thrust
washer in accordance with THRUST WASHER
INSPECTION and MAGNETIC PARTICLE
INSPECTION, WP 004 00.

1. Compensate for decrease of J dimension (caused
by grinding thrust washer at blade assembly. Add a
suitable bearing spacer, if applicable, Refer to ACTUAL J
DIMENSION TO COMPENSATED J DIMENSION
BUILD-UP and succeeding paragraphs of WP 008 00.

32. Thrust Washer Local Rework. Use Tables §
and 9 in conjunction with Figure 23 as guides for extent
and number of local repairs allowed on thrust washers.

a. Use an electric hand grinder with a fine stone
wheel to remove damage. Blend reworked area into
surrounding surface. Remove all grinding scratches using
a fine emery bob.
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33. Beveled Thrust Washer Repair on 7111 and
7121 Blade Assemblies.

NOTE

Repair procedures for one-piece beveled thrust
washers around blade shank on 7111 and 7121
blade assemblies provided in MAGNETIC
PARTICLE INSPECTION, LOCAL REPAIR
OF ALL SURFACES OF THRUST WASHER,
and LOCAL REPAIR OF OUTSIDE
DIAMETER ONLY OF BEVELED THRUST
WASHER, this WP. Repair split flat thrust
washers, which are part of barrel assembly, per
applicable propeller overhaul manual.

34. Magnetic Particle Inspection. Magnetic particle
inspect thrust washers for cracks according to
MAGNETIC PARTICLE INSPECTION, WP 004 00
before and after any grinding or local rework.

35. Local Repair of All Surfaces of Thrust
Washer.

a. Use Tables 8 and 9 in conjunction with Figure
23 as guides for extent and number of local repairs
allowed on thrust washers.

NOTE

A cluster of pits is defined as a group of pits
within a 0.1875-inch diameter circle.

b.  Determine depths of pits using a sharp, suitably
pointed probe whose diameter at the point does not
exceed 0.005 inch.

¢.  Thrust washer surfaces with pits or clusters of
pits 0.003 inches deep or less must be locally ground to
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remove all corrosion. Adhere to limits outlined in this
work package, Table 9 and Figure 23. All other damage
shall be removed using thrust washer grinding machines.

d. Grind thrust washer surfaces with pits or
clusters of pits 0.003 inches deep or less as follows:

(1) Use an electric hand grinder with a fine
stone wheel to remove damage.

(2) Blend reworked area into surrounding
surface.

(3) Remove all grinding scratches with a fine
emery bob.

(4) After grinding, magnetic particle inspect
thrust washer in accordance with instructions given in WP
004 00.

36. Local Repair of Outside Diameter Only of
Beveled Thrust Washer.

NOTE

There is no reference in Tables 8§ or 9 for OD
surface rework limits.

4. A maximum of 0.015 inch in depth may be
removed locally from outside diameter of beveled washer
providing rework is smoothly blended and sharp corners
are rounded.

b. Other repair limits for OD surface are
equivalent to those given in the first (left-hand) column in
Table 9, "Flat Surface vs Washer Thickness" part of the
Table.

¢.  Blend to 10 times depth of rework.
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CHAPTER 2
LIQUID PENETRANT INSPECTION METHOD

SECTION | LIQUID PENETRANT INSPECTION METHOD

21 GENERAL CAPABILITIES OF LIQUID PENETRANT INSPECTION.

2.1.1 Introduction to Liquid Penetrant Inspection. Penetrant inspection is a method used to detect surface-breaking
discontinuities (e.g., cracks, pits, etc.) in nonporous materials. This method utilizes a dye contaiming fluid which penetrates
surface discontinuities through capillary action. The trapped penetrant increases the visibility of the discontinuity by
providing a visual contrast between the discontinuity and the surrounding surface.

2.1.2 Background of Liquid Penetrant Inspection. Liquid penetrant inspection is one of the oldest nondestructive
inspection methods. It was first used in the railroad maintenance shops in the late 1800s. Parts to be inspected were immersed
in used machine oil. After a suitable immersion time, the parts were withdrawn from the oil and the excess surface oil wiped
off with rags or wadding. The part surfaces would then be coated with powdered chalk or a mixture of chalk suspended in
alcohol (whiting). Oil trapped in cracks or flaws would bleed-out causing a noticeable stain in the white chalk coating. This
became known as the oil-and-whiting method.

2.1.21 The oil-and-whiting method was replaced by magnetic particle inspection on steel and ferrous parts in 1930
However, industries using non-ferromagnetic metals, especially aircraft manufacturers, needed a more reliable and
sophisticated tool than discolored machine oil and chalk. In 1941, fluorescent dye materials were added to highly penetrating
oil to make a penetrant material. Colored dyes, primarily red, were introduced a little later. Since then, a large number of
penetrant systems or families have evolved. These include developments in various types and concentrations of dye
materials, types of penetrating oils and additives, materials and methods for removing the excess surface penetrant, and
various materials and forms of developing agents.

2.1.3 Why Use Liquid Penetrant Inspection. Penetrant inspection is an inexpensive and reliable nondestructive
inspection method for detecting discontinuities open to the surface of the item to be inspected. It can be used on metals and
other nonporous materials not harmed by penetrant materials. With the proper technique, it will detect a wide variety of
discontinuities ranging in size from large, readily visible flaws down to the microscopic discontinuities, as long as the
discontinuities are open to the surface and are sufficiently free of foreign material.

2.1.3.1 Penetrant is also used to detect leaks in containers. The same basic fundamentals apply, however, the penetrant
removal step is typically omitted. The container is either filled with penetrant or the penetrant is applied to one side of the
container wall. The developer is applied to the opposite side. After an appropriate dwell time, the developer coated side 1s
inspected for evidence of penetrant leaking through the container wall. This method is most applicable on thin parts where
access is available to both internal and external surfaces and the discontinuity is expected to extend through the material.

2.1.3.2 Due to its ability to inspect ferrous and nonferrous parts of all sizes and shapes, and its portability, the liquid
penetrant NDI method can be used at both depot and field repair stations. For a specific aircraft type, a technical manual on
nondestructive inspection 15 used to define the method, technique, equipment, component preparation, and precautions
required to perform NDI on each component of the aircraft. A separate manual is used for engines.

2.1.3.3 With wider use of the eddy current NDI method, liquid penetrant is now becoming the secondary method for many
applications. This 1s a result of the improved sensitivity of new eddy current inspection techniques and the fact that eddy
current does not require use and disposal of potentially hazardous chemicals. For batch inspection of large areas, the
penetrant method is still preferred due to the shorter total process time when compared to eddy current. In addition, penetrant
1s often used as a backup method for verification of defects found by eddy current inspection.

2.1.4 Limitations of Liquid Penetrant Inspection.

2.1.4.1 Restricted Flaw Openings. Penetrant inspection depends upon the ability of the penetrant to enter and exit the
flaw opening. Any surface condition, such as coatings (e.g., paint, plating), dirt, oil, grease, or resin that interferes with the
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Figure 2-1. The Penetrant Inspection Process

2.1.8 Personnel Requirements.

NOTE

All individuals who apply penetrant materials or examine components for penetrant indications SHALL be
qualified as specified in accordance with (paragraph |.2).

The apparent simplicity of the penetrant inspection is deceptive. Very slight variations in the inspection process performance

can result in reduced inspection sensitivity and failure to indicate serious flaws. It is essential for personnel performing
penetrant inspection be trained and experienced in the penetrant process.
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SECTION Il LIQUID PENETRANT INSPECTION EQUIPMENT

2.3 EQUIPMENT.

2.3.1 General. The equipment used in the penetrant inspection process varies from aerosol spray cans to complex
automated systems. Some of the more generally used types of equipment are briefly described in the following paragraphs.

2.3.2 Portable Equipment. Portable penetrant inspection Kits are for penetrant inspection of parts too large to be brought
into the inspection lab, or for laboratories which process only a minimum number of parts requiring penetrant inspection.
Penetrant materials are in small lightweight kits that can be easily transported to any location. Such kits are available for both
visible and fluorescent penetrant processes and usually contain aerosol spray cans of penetrant, solvent remover, and
developer. Penetrants may also be provided in small containers with a brush for penetrant application. Generally, portable
penetrant applications are limited to localized area or spot inspections rather than entire part surfaces.

2.3.3 Stationary Inspection Equipment - General Purpose. The type of equipment most frequently used in fixed
installations consists of a series of modular workstations. At each station an inspector performs a specific task. The number
of stations in a processing line varies with the type of penetrant method used. A penetrant line will typically have the
following stations:

e Penetrant dip tank.

e Emulsifier/remover (Methods “B™ and “D") dip tank. (This station is not applicable for Method “A" Method “D” systems
SHOULD include a rinse station prior to the remover tank.)

Rinse station with black light.

Developer tank (if liquid is used).

Drying oven,

Developer tank (if dry-powder is used).

Inspection booth with black light,

2.3.3.1 Drain and dwell stations may be placed between each primary station depending on the method and equipment
configuration use.

2.3.4 Small Parts Inspection Systems. There arc inspection systems designed specifically for processing small parts.
These units are smaller than the general systems described in (paragraph 2.3 3) above, and some of the stations serve multiple
purposes. In use, the parts are loaded into wire baskets, then batch processed through each of the stations. The wash station
may contain a water-driven, rotary table with spray jets to supplement the hand-held spray wand.

2.3.5 Automated Inspection Systems. The penetrant inspection process can be adapted for use with fully and semi-
automated processing equipment. Semi-automated systems consist of a conveyor belt or table for moving the parts through
one or more of the processing steps. Applications of penetrant, emulsifier or remover, rinse, or developer are manually
performed. In fully automated systems, all of the processing steps are mechanically performed without an operator.
Automated equipment allows large numbers of parts to be rapidly processed with a minimum of personnel and time.
Automated equipment also provides a more uniform, though not necessarily more sensitive, testing process,

2.3.6 Inspection Lamps.

2.3.6.1 Inspection Lamp Sources. Fluorescent materials used in nondestructive testing generally respond most actively
to radiant energy with a wavelength of about 365 nm. This wavelength represents near ultraviolet or UV-A radiation, light
just outside the visible range on the blue or violet side, but not sufficiently far removed to be in the ultraviolet range. Because
it is invisible, radiation at this frequency is commonly referred to as black light, Common sources of near IUV-A radiation
include:

Incandescent lamps.

Metallic or carbon arcs.

Integrally filtered tubular fluorescent lamps.
Tubular fluorescent lamps.

Enclosed mercury vapor arc lamps,

L ]
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SECTION IV LIQUID PENETRANT APPLICATION METHODS

24 APPLICATION METHOD.

2.4.1 General. This section provides basic, intermediate, and detailed information on the specific processes relative to the
performance of penetrant inspection. Functions not specifically performed by NDI personnel, such as general cleaning, are
not covered under this section.

2.4.2 Basic Penetrant Processes. Abridged penetrant process flow charts illustrating the general process steps for the
four penetrant methods are provided in (Figure 2-1 1 through Figure 2-14). Detailed descriptions of application procedures are
contained in later sections and paragraphs. The process flow charts contain reference locations for the detailed information.
Since the application procedures for fluorescent (Type 1) and visible-dye (Type IT) penetrants are similar, the process flow
charts are applicable to both types of penetrants.

NOTE

Specific inspection procedures SHALL be developed and SHOULD be approved by an NDI Level 111,

2.4.2.1 Basic Inspection Steps. The basic fundamentals of the penetrant process have not changed from the oil-and-
whiting days. The following provides a simplified description of the fundamental penetrant process steps, More explicit
process details are discussed in subsequent sections (Figure 2-1) for an illustration of the basic principles of the penetrant
inspection process.

a. Cleaning is performed to remove residues and soils from the part surface. Cleaning is a critical part of the penetrant
process and is emphasized because of its effect on the inspection results. Contaminants, soils, or moisture, either
inside the flaw or on the part surface at the flaw opening, can reduce the effectiveness of the inspection. For a
complete discussion on the precleaning process (paragraph 2.4.4),

b. After ¢leaning is complete and the part is thoroughly dry, a penetrating liquid contaming dye is applied to the surface
of a clean part to be inspected. The penetrant is allowed to remain on the part surface for a period of time to allow 1t
to enter and fill any surface breaking openings or discontinuities, For a complete discussion of the penetrant
application and dwell process (paragraph 2.4.5 and paragraph 2.4.7).

c. After a suitable dwell period, the penetrant is removed from the part surface. Care SHALL be exercised to prevent
removal of penetrant contained in discontinuities. For a complete discussion on the penetrant removal process
(paragraph 2 4.8).

d. A material called a developer is then applied. The developer aids in drawing any trapped penetrant from
discontinuities and improves the visibility of indications, For a complete discussion on the development process
(paragraph 2.4.11).

o

Following developer application the next step is a visual examination under appropriate lighting conditions to
identify relevant indications, For a complete discussion on the examination/interpretation process (paragraph 2.5).

f. The final step is a post-cleaning of the part. This step is very important as penetrant residues can have several adverse
effects: on subsequent processing and service. For a complete discussion on the post-cleaning process (paragraph
24.12).
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CHAPTER 4
EDDY CURRENT INSPECTION METHOD

SECTION | EDDY CURRENT TESTING (ET) METHOD

4.1 GENERAL CAPABILITIES OF ET.

4.1.1 Introduction to ET. This method is used to detect discontinuities in parts that are conductors of electricity. An eddy
current is a circulating electrical current induced in a conductor by an alternating magnetic field. A coil of copper wire is
placed in a holder called a “probe.” The probe produces the alternating magnetic field used in ET. The eddy currents induced
in an electrical conductor vary in magnitude and distribution in response to specimen properties such as electrical
conductivity, magnetic permeability, geometry, and discontinuities. When eddy currents encounter an obstacle, such as a
crack, the normal path and strength of the currents is changed. This change is detected on a display or a meter. ET 1s a
“reference” type inspection. The term “reference” means a standard is used to setup the equipment. Results are only as good
as the reference standard(s) used. For flaw detection, a minimum of three flaws of varying sizes is recommended for setup.
The three flaws represent a closer standardization method for inspection reliability and probability of detection (POD) data.
Calibration standards are also used for thickness measurements and conductivity testing. The term “calibration” refers to the
use of standards directly traceable to a National Institute of Standards and Technology (NIST) standard that is government
controlled.

4.1.2 Definition of Eddy Current. Eddy currents are electrical currents induced in a conductor by a time-varying

magnetic field. Eddy currents flow in a circular pattern, but their paths are oriented perpendicular to the direction of the
magnetic field.

NOTE

When the ferromagnetic properties of the specimen are of interest, magneto inductive testing is the more
appropriate term. For the purposes of this chapter ET will be the term of choice. Eddy currents flowing in various
configurations are illustrated in (Figure 4-1),
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Figure 4-1.  Generation of Eddy Currents in Various Part Configurations

4.1.3 Inspection With Eddy Current. ET can do the following:

Detect surface and some subsurface cracks.

Detect discontinuities in materials.

Determine material properties.

Measure thickness of thin metals, conductive coatings, and non-conductive coatings on conductive substrate.

4.1.4 Limitations of Eddy Current Method. The following are some limitations to the ET method:

* Inspection is limited to electrically conductive materials.
Flaws that run parallel to the surface are difficult to detect.
e [Ferromagnetic materials have permeability effects that conflict with conductivity.

4.1.5 Variables Affecting Eddy Currents. The generation and detection of eddy currents in a part are dependent on the
following:

» The inspection system.
* Material properties of the part.
* The test conditions.

4.1.5.1 Inspection parameters such as the coil-to-specimen separation (also called lift-off or fill-factor, depending on the
type of coil used) and coil assembly design may cause the eddy currents to vary. A consequence of this is often that ET for
one condition (e.g., presence of discontinuities), can be hampered by variations in properties not of concern (e.g., specimen
geometry). In most cases, the effects of variations in properties not of interest can be minimized or suppressed.

4.1.6 Eddy Current Techniques. There are a wide variety of Eddy Current techniques. A technique can be defined by
the test frequencies, coil arrangements, data analyses, and data displays that are used. The techniques in (Table 4-1) are
common applications used to measure or detect a variety of conditions. The table is categorized according to the actual
material property or inspection parameter to be measured.
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4.1.6.1 Field Application. The Eddy Current method is suited for detection of service-induced cracks in aircraft parts and
related equipment. In addition, eddy current equipment is portable, with most systems using battery power. Eddy current
applications are best suited for inspecting small localized areas. Scanning large areas for randomly oriented cracks is
discouraged unless the system is automated. Eddy current can be more economical than other methods, because stripping and
refinishing of surface coatings is not normally required.

4.1.7 Effect of Conductivity on Eddy Currents. The distribution and intensity of eddy currents in non-ferromagnetic
materials is strongly affected by electrical conductivity (paragraph 4.7.1.4). In a matenial of relatively high conductivity,
strong eddy currents are generated at the surface. In turn, the strong eddy currents form a strong secondary electromagnetic
field opposing the applied primary field. As a result, the strength of the primary ficld decreases rapidly with increasing depth
below the surface. In poorly conductive materials, the primary field generates small amounts of eddy currents, which produce
a small opposing secondary field. Therefore, in highly conductive materials, strong eddy currents are formed near the surface,
but their strength reduces rapidly with depth. In poorly conductive materials, weaker eddy currents are generated near the
surface, but they penetrate to greater depths. The relative magnitude and distribution of eddy currents in good and poor
conductors are shown in Figure 4-2),
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Figure 4-2. Relative Magnitude and Distribution of Eddy Currents in Good or Poor Conductors

4.1.7.1 Permeability. Eddy current testing of ferromagnetic parts is usually limited to testing for flaws or other conditions
that exist at or very near the surface of the part. In a ferromagnetic material, as compared to a non-ferromagnetic material, the
primary field results in a much greater internal field because of the large relative magnetic permeability, The increased field
strength at the surface results in increased eddy current density. The increased eddy current density generates a larger
secondary field that rapidly reduces the overall field strength a short distance from the surface. Consequently, the effective
depth of penetration during ET is much less in ferromagnetic materials than in other conductive materials, The high relative
magnetic permeability acts as a shield against the generation of eddy currents much below the surface in a ferromagnetic part.
The relative effects of permeability variations on the depth of penetration and the intensity of the eddy currents are shown in
Figure 4-3),
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Table 4-6. Standard Depths of Penetration for Clad Aluminum Alloys at Various Frequencies
Clad
Aluminum

Alloy Temper Standard Depth of Penetration (Inches)

100 500 50 100 200 500 2 6

Hz Hz 1kHz | 5kHz | 10 kHz kHz kHz kHz kHz 1 MHz | MHz MHz
2014 T6 0.436 0.195 0.138 0.062 0.044 0.020 0.014 0.010 0.006 0.004 0.003 0.002
2024 T3 0.487 0.218 0.154 0.069 0.049 0.022 0.015 0.011 0.007 0.005 0.003 0.002
2024 T4 0.487 0.218 0.154 0.069 0.049 0.022 0.015 0.011 0.007 0.005 0.003 0.002
2024 T6 0.439 0.197 0.139 0.062 0.044 0.020 0.014 0.010 0.006 0.004 0.003 0.002
2024 TR 0.439 0.197 0.139 0.0062 0.044 0.020 0.014 0.010 0.006 0.004 0.003 0.002
2219 T6 0.460 0.206 0.145 0.065 0.046 0.021 0.015 0.010 0.007 0.005 0.003 0.002
2219 T8 0.467 0.209 0.148 0.066 0.047 0.021 0.015 0.010 0.007 0.005 0.003 | 0.002
6061 T6 0411 0.184 0.130 0.058 0.041 0.018 0.013 0.009 0.006 0.004 0.003 | 0.002
7075 T6 0.471 0.211 0.149 0.067 0.047 0.021 0.015 0.011 0.007 0.005 0.003 | 0.002
7075 T76 0.422 0.189 0.133 0,060 0.042 0.019 | 0.013 0.009 0.006 0.004 0.003 | 0.002
7178 T6 0.483 0.216 | 0.153 0.068 0.048 0.022 0.015 0.011 0.007 0.005 0.003 | 0.002
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1.0 PURPOSE

1.1 Todiscuss the intent of the COMNAVAIRFORINST 4790.2C in regards to Quality Assurance, and how
the Air Force AFSCMAN21-102 lacks in comparison. The overall goal being that the function of QA at
Warner Robbins as it pertains to in-process quality verification differs from that of the Navy QA.

2.0 SCOPE

2.1 This report will cover Quality Assurance at Navy and Air Force depot facdilities, their personnel,
inspection procedures, and quality deficiencies.

3.0 DISCUSSION
3.1 Quality Assurance (QA) (Navy) [COMNAVAIRFORINST 47590,2C, 15JAN17, Ch 7]

“Quality Assurance [QA) is fundamentally the prevention of the occurrence of defects and is an integral
part of every maintenance process from start to completion.” (4790.2C, ch.7, para.7.1.1)

Chapter 7 of the 4790.2€C discusses in-depth the objectives and responsibilities of a QA department. In
all Naval O-level, I-level and D-levels, QA has the responsibility for ensuring the overall quality of the
final product, with their main focus being the safaty of the ground and flight crews that will be working
on and around the various aircraft under their cognizance.

The Air Force does not have the QA requirements that we do when it comes to propeller overhaul, The
AF.T.0. 3H1-18-3 is the technical order (T.0.} from the Air Force that is thelr equivalent of our NA 03-
20C-4 and 03-20CBBK-2/03-20CBBJ-2. In the NAVAIR blade and propeller procedures, there are
approximately 53 QA call points, where in the same procedures in the 1.0, there is zero, If a facility that
is doing maintenance on Navy aircraft components is required to follow Navy maintenance instructions
to complete the wark, then it is assumed that the facility should also have in-process QA as an integral
part of their overhaul procedure.

3.2 QA Personnel (Navy) [COMNAVAIRFORINST 4790.2C, 15JAN17, Para. 7.3]

The NAMP (Maval Aviation Maintenance Procedures, i.e. 4790.2C) also defines those who can perform
Quality Assurance duties. This section will focus on QA as it relates to D-level facilities in chapter 7,
paragraph 7.7.

3.2.1 QA Specialists {Navy) [COMNAVAIRFORINST 4790.2C, 15JAN17, Para. 7.7.1c]

"FRC D-Level QA Specialists perform, administer, monitor, and review processes and practices to verify
the quality of maintenance performed for the Department of Defense (DoD)."” (4790.2C, ch.?, para
7.7.1c)

The responsibilities of a QA Spedalist include “monitoring of operations to prevent the occurrence of
defects and to verify adherence to quality plans and requirements,” (4790.2C, ch.7, para. 7.7.1c(2)) as
well as “knowledge and application of QA principles and techniques, pertinent product characteristics,
and associated manufacturing processes and techniques.” (4790.2C, ch.7, para. 7.7.1c(4}}.

This position, as defined by the 4790.2C, does not currently exist for the prop overhaul In-process
maintenance structure at Warner Robins — Air Logistics Center (WRALC).The term QA Spedialist is in the
AFSCMANZ1-102 Depot Maintenance Management Manual, but no responsibilities are listed.

3.2.2 Artisan Inspector {Al} (Navy) [COMNAVAIRFORINST 4790.2C, 15JAN17, Para. 7.7.1d]

For Navy depot activities this position Is also available, and personnel that fill this billet are to be
designated by the D-level FRC CO. The CO must “verify all personnel performing QA functions have
sufficient training and expertise, well-defined responsibilities, authority, and latitude to identify and
evaluate quality defects, and initiate, recommend, or provide solutions,” (4790.2C, ch.7, para. 7.7.1d(1)).
This means that the level of responsibility that an Al is expected to have Isn't any less than any other
personnel in the QA department. This is highlighted in the 4790.2C, paragraph 7.7.1d(2), where it states
“Although Al's are assigned to production work centers, they function in the same capacity as QA
speclalists and must meet the activity’s local qualification requirements”. These requirements are
detailed in the QA Specialist Training Plan, FRCEASTINST 12410.12, ENCL (1).

It is also noted in the 4790.2C that this position only applies to D-Level FRC activities. A second artisan
approach has been noted as being used at WR-ALC [AFSCMAN21-102, 16MAR15, Para. 21.3.13.1]. There
is precedence for this in the 4790.2C {in regards to Artisan Inspectors), however not in the way that is
utilized by the Air Force. A “second set of eyes™ artisan by Air Force regulations is only required to be
certified on the task that is being completed, and not in QA procedures and policies. This is addressed in
later sections.

3.3 Quality Assurance Terms (Navy) [COMNAVAIRFORINST 4790.2C, 15JAN17, Para. 7.1.4]

There are terms used in Navy maintenance manuals that have a specific meaning in relation to the
4790.2C and Naval Aviation Maintenance Program (NAMP),

3.3,1 QA (Navy) [COMNAVAIRFORINST 4790.2C, 15JAN17, Para, 7.1.4a)

“QA is the planned and systematic pattern of actions taken to verify the item conforms to specifications
and will perform satisfactorily,” {4790.2C, ch.7, para.7.1.4a).

It is this definition that drives the [QA) designation put at the end of tasks and procedures “essential to
equipment performance or to safety of personnel,” (03-20C-4, WP 002 00, para. 18). These items shall
be observed or checked by a Quality Assurance Inspector before the artisan moves on to the next step.
{03-20C-4, WP 002 00, para. 18).

3.3.2 Inspection (Navy) [COMNAVAIRFORINST 4750.2C, 151AN17, Para. 7.1.4b]

“Inspection is the physical examination and testing of aircraft, engines, equipment, components, parts,
and materials to determine conformance specifications,” (4790.2C, ch.7, para. 7.1.4b)



One Important aspect of inspactions to note, especially as it pertains to propeller overhaul, is the in-
process inspection. There are many aspects of a propeller overhaul that can’t be confirmed after the
maintenance has been completed. It is for this reason that there are a multitude of QA call points in the
NAVAIR maintenance manuals that ensure certain critical procedures have been completed

Examples:

1. Blade bushing contact area, 03-20C-4, WP 007 00, para. 15.d.

2. Blade bushing fit check, 03-20C-4, WP 008 00, para. 10.8.

3. Water break free test prior to foam fairing install, 03-20C-4, WP 007 00, para. 6.a.

3.4 Quality Assurance [Air Force) [AFSCMAN21-102, 16MAR1S, Ch 8]

Chapter 8 of the AFSCMAN21-102 is titled “Quality Assurance Program Quality Assurance (QA)". This
chapter describes the depot-level QA policies of Air Force maintenance. They define QA as the "process
that provides adeguate confidence that controls are in place to ensure products, processes, and services
conform to established requirements/standards.”

Their purpase aligns with the Nawy's vision of QA, but the way that it is executed is different, as
explained in the following paragraphs.

3.5 QA Personnel [Air Force) [AFSCMAN21-102, 16MAR1S, Ch 8]
3.5.1 Quality Assurance Specialists, Inspectors, Evaluators

Na delineation of responsibilities is defined in the AFSCMAN21-102 (Depot Maintenance Management)
or AFI36-2232 {Mai Training) n ls. Paragraph 8.4.3.1 states that "Al Quality Assurance
Specialists, inspectors, and evaluators [i.e. QA personnel) must be trained IAW the G5-1910 CTP,
ENCLI2). This publication Is the Target Promotion Program for Quality Assurance Specialist, and is very
similar to the Quality Assurance Specialist Training Plan at the Depot.

Unlike the 4790.2C, which explicitly calls out QA Specialists and their responsibilities, there is no entry in
the AFSCMANZ21-102. The above quote Is the only mention in the manual of QA Specialists. No duties or
responsibilities are noted in the G5-1910 QAS CTP either; however paragraph 3.1 is the “Knowledge and
Understanding of Position Responsibilities (Core Doc)”. This “Core Doc™ may have the responsibilities
listed within it, but as of this writing, | have not been able to procure a copy [UPDATE 9 Nov: ENCL(5} is
the Core Doc. Has not been reviewed as of this writing yet].

3.6. PAC (Production Acceptance Certification) (Air Force) [AFSCMAN21-102, 16MAR1S, Para. 21.3)

This program “documents employee certification IAW AFI21-102, para. 13.12, to perform and accept
completion of assigned work. Employees certify [stamp) that the work they performed meets all
technical data, safety, and other applicable directives.”

The reference stated above is the Maintenance Certification Program in the AFI21-102. This program
applies to all depot personnel that certify WCD's, and it defines how to track PAC certified employees.

Essentially, if a WR-ALC depot employee is assigned a task, he/she must be PAC certified on that task to
certify it complete.

For work that is deemed critical, paragraph 13.12.5 of the AFI21-102 explains that these tasks require a
secondary certification or “second set of eyes”, A task is deemed critical if;

L. A catastrophic fallure of an end item (end Item failure that could result in a catastrophe)

2. An end item failure that may affect safety of flight.

3. An end item failure that may present an Imminent safety or health hazard or affect a life
support system.

This falls in line with the intent of Navy (QA] call points, however the Air Force doesn't require a QA
specialist to certify these tasks (see paragraph 3.7 for QA Q-5tamps). And employees who are only
specifically PAC-certified on a task only have maintenance training, and no QA training.

3.7 Quality Verlfication Inspection Q-Stamp {QVIQ) (Air Force] [AFSCMAN21-102, 16MARLS, Para.
8.4.4.13]

These require that tasks related to safety of flight be designated with a Q-stamp to be completed. All
malntenance functions/actions designated QVIQ must have OA notified every time the task is
accomplished, The QA inspector that certifies the task has been completed IAW applicable technical
data/instructions must be PAC certified on the specific task/operation that they are certifying.

This seems to be the closest the AF has to our (QA) call outs in the publications. Whereas we would
require a QAS or Al to inspect at our call points, they would have a QAS or QAl inspect and Q-stamp it 1o

ensure it was completed properly. This will be documented on the WCD as a separate Q-stamp block
next to the PAC stamp block,

3.8 Quality Assurance Specialist Training Navy [FRCEASTINST 12410.12 (ENCL{1))] and AF [GS-1910 QAS
Training Plan (ENCL{2))]

Training documents for both the Navy and Air Force QA Specialists define the exact same criteria for
grading the candidate on task performance and knowledge, as well as overall subject knowledge. The
differences lie in the actual training ltself.

The Navy QA training has the typical department orientation training to familiarize the candidate with
the operations and how QA functions. They also discuss safety, hazards, local instructions, technical data
and directives, investigations, audits and FRC engineering/manufacturing products. 31% of the training
Is dedicated to technical functions, specifically being able to perform quality functions related to
industrial processes and companent repair/maodification. In the AF QA Specialist training, there is no
specific technical functions section. However, there are sections dedicated to routine, quality, isolated

violation, special, and management inspactions; these being more overarching, generalized tasks then
production-specific tasks.

3.9 P-3 Product Quality Deficiency Reports (PQDR)

In 2016 it was brought to the attention of the Propeller IPT that there were multiple PODR's related ta
the overhaul of P-3 propellers for which WR-ALC had just stood up capability for earlier in the year.
Production of P-3 props ceased at WR-ALC until these deficiencies could be fixed after an on-site audit
by the program office and the Prop-IPT. After the site visit all of these issues were addressed and
repaired, and production was continued. However, a review of the following summary of the PODR’s
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that led to the stop in production shows that a few of these could have been prevented had they
praperly followed the QA call points in the 03-20C-4/03-20CBBK-2 during production:

3.9.1 9 May 2016, RCN 44329-16-0065, Propeller N243235.

L. Trailing edge blistering {QA reference: 03-20C-3, WP 007 00, para. 16.1)
2 Teflon glue chipped |QA reference: 03-20C-4, WP 007 00, para. 16.1)

3.9.2 9 May 2016, RCN 44329-16-0066, Propefler N243922
1. Incorrect blade blending. (No QA)
3.9.3 26 May 2016, RCN 44329-16-0075, Propeller N243930
1. Air pockets in the Teflon {QA reference: 03-20C-4, WP 007 00, para. 15.1)
2. Teflon chipped (QA reference: 03-20C-4, WP 007 00, para. 16.1)
3. Blending limits exceedad (multiple blades). (No QA)
3.9.4 11 August 2016, RCN 44329-16-0125, Propeller N243673
1. Barrel not coated (No QA)
2. Pitch lock regulator nicks in sealing surface (No QA)
3. Air bubbles in Teflon QA reference: 03-20C-4, WP 007 00, para 16.1)
4. Blade blending limits exceeded. (No QA|}
3.9.5 17 October 2016, RCN 44329-16-0149, Propeller N243921
1. Barrel corrosion (No QA)
3.9.6 25 October 2016, RCN 09244-16-0026, Propeller N223483
1. Tail shaft incorrectly machined, unable ta install in pump housing (No QA)
3.9.7 26 Ocrober 2016, RCN 09244-16-0027, Propeller N243464

1. Tail shaft incorrectly machined, unabile to Install in pump housing. (No QA)

3.10 C-130PRB-150 "Yellow Propeller” Inspection

On-site inspections at |-level facilities in New Orleans, LA, and McGuire-Dix-lakehurst, N in accordance

with PRB-150 were conducted to determine the condition of props that didn't fall into the PRB-149

categories. These inspections were to determine if each of the blades for the 10 propellers listed had
evidence of primer squeeze out, Permatreat coverage, and anodizing in the taper bore, Cf those three
gualities, anodizing Is the only one that is a direct QA call point in the 03-20C-4 (WP 006 00, para. 35).
Only six propellers were inspected, and of those six, four had no evidence of anodizing. Although the
cther two qualities are not QA items as per the 03-20C-4, it should be noted that only Permatreat was
found on five of twenty-four blades, and none had evidence of primer. All three of these are required as

part of the overhaul procedure in 03-20C-4,
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3.11 Work Control Documents (WR-ALC)



An example of the work control document (WCD) for Navy blades can be found in ENCL (3). A review of
this document shows that there are five steps that have a MGT/SP stamp, meaning that it is an in-
process, secondary artisan inspection, References to the 03-20C-4 are in parentheses after the task:

1. Sub Op 0230

Ensure all steel screw threaded Inserts have been removed prior to plating. If not call prop shop for
removal. Mask drive pin holes. Chromic acid anodize. Verify discontinuities in anodic coating with
conductivity meter. REF MIL-STD-8625. (WP 006 00, para. 39.2.3)

2.5ubOp 0255

Note date and time of anodize. If over 18 hrs stop and initiate rework paperwork for strip and anodize. If
it has been less than 18 hrs, proceed. Mix and pour foam. (WP 007 0D, para. 6.a)

3. Sub Op 0280

Solder tabs and install slip rings. Perform continuity check (No QA reference).
4. Sub Op 0330

Install taperbore bushing. (WP 008 00, para. 10}

5. Sub Op 0335

Final inspect and install decals. Complete form 95 when complete. Close this WCD as serviceable. (No
QA reference)

Two of these five tasks listed aren’t QA call points in the 03-20C-4. There are quite a few more (as listed
in ENCL (4]) that aren't specifically called out, or fall under the generalized Sub Ops. Then there are steps
such as Sub Op 0281, “Install Teflon Strips” that doesn’t have a MGT/SP block to verify the QA callout as
per WP 007 00, paragraph 16.

4.0 CONCLUSION

QA is a fundamental aspect of production. It is designed to eliminate defects in a production line and
keep maintenance personnel and aviators safe, The mission of the Nawy and Air Force as it pertains to
production is the same: create a good end product. Paragraph 3.9 and 3.10 of this document show that
there have been cases on both the P-3 and C-130 sides of WR-ALC production In the past year where
that quality was lacking. A few of the discrepancies may have been avoided if QA was implemented as
per the Navy definition, and may have alleviated any shuttering of production at the facility. However,
paragraph 3.11 shows that even when there were steps designated QA in cur publications, some of
them weren't even in need of a secondary stamp according to the WCD. Those that did require a
secondary stamp, that secondary stamp wasn't a QA stamp as per the NAMP,

In regards to Navy depots and propeller overhaul, Quality Assurance Specialists and Artisan Inspectors
are thoroughly trained in industrizl quality practices and procedures, and are called upon to verify in-

process steps that engineering has deemed critical to flight safety. Their training involves specific tasking
related to production, ensuring that they are familiar with the tasks they will be certifying.

For the Alr Force, they also have tasks that are deemed critical to flight safety. For tasks desmed critical
they allow a secondary PAC-certified employee to verify the work of the primary employee. For them,
this is nothing unusual: both employees are PAC-certified, 50 you have a “second set of eyes” to verify
the work was completed properly. This is where the disparity is when viewing it through the eyes of
Nawvy QA.

There are two references in the Air Force manuals describing procedures related to safety of flight: first
in paragraph 13.12.5 of the AFI21-102 (paragraph 3.6 of this report), and in paragraph 8.4,4.1.3 of the
AFSCMANZ21-102 (paragraph 3.7 of this report). In the first reference, critical tasks are those that the
failure of an end item would affect safety of flight, and require a “second set of eyes”, {i.e. a secondary
PAC-certified employee). The second reference describes Quality Verification Inspection O-Stamp, which
Is required when a task is critical to safety of flight. It can be argued that there is no difference between
the two. The entries for either of the references don’t dive further into the criteria that would constitute
a Q-stamp versus a "second set of eyes”.

This Is where the Navy definition of a (QA) task comes in, as defined In paragraph 3.3.1 of this report.
These are tasks that are critical to the performance of the end item and to safety of persannel. They are
also required to be inspected by a QA inspector before the artisan/employee moves on 1o the next step
in the process. As described earlier, the Navy overhaul WCD for Wamner Robbins only requires a second
PAC-certified employee to be able to stamp off these steps; and PAC certified employees by themselves
are not trained in QA policies or procedures. If a facility is required to abide by Navy doctrine when
overhauling Navy products, then the facility should be required to follow Navy Quality Assurance
provisions as well. There are certain policies and procedures that govern quality as it pertains to
production, and although both services have the same mission, the overall execution differs. The quick
remedy to this disparity would be to add Q-Stamps to the WCO's where (QA) call points are listed in the
Navy technical publications. Doing so would negate the argument for having a non-QA, PAC-certified,
“second set of eyes” verification of critical tasks, and fit the intent of QA in regards to the Naval Aviation
Maintenance Program.

UPDATE 9 NOV: After discussing QA wﬂhml:tualil\l Assurance Supervisor for Warner Robins,
it was learned that Q-stamps are not meait to be permanent; the stamps are put in place temporarily
on a procedure or process for verification when confidence has been lost. QA at Warner Robins is not
staffed to provide Quality Control as per a Q-stamp, which is the equivalent of a Navy (QA] call point.
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Introduction

L This Farget Promoton Progrm (1 PP) is developed wnder the provision and puidelines prwvided in fhe
applicable DD, AF, and APMCTinstroctions and manuals for eoplovee traming and development, The
intent of TP 35 o provide the trainee with the necessary tranm g and developmental opportunities to
progress 1o the nest igher grode tevel within the fob seres. The TPF also provides swidance o
supervisors and managens i implement and exceute the progro within the srganizaton. The TPP
provides the framework for the trminee 1o achieve the reguirad knonwledoe. <kills and ahilities. The PP
will ensure the trainee w provided the traimng by having the progrnm exceation as & shared
nesponsibility, Fhe promotion progeams are one method (s ensure 1 bighly tained. qualified, and
technically proficient workfowee.

2. Fach partof the program i used by traimee. supervisors, imnning administratos/managers, and
management o plan. manage. and deliver taining for the progiession and promotion of the
trainee.

21 Part I MOA = dhe progrm agreement between monagement and tainee. This agreemen) provides the
guidelines. procedures, pelicies, and responsibilities of the program implementation and exeeution. The
primary tocus of the agreement is to ensure the trainee and management onderstomds their  responsibilitics
and expectations program achievement.

2.2 Pant 11 Formal Traming Plan (1777 is a comprehensive training decument that identifies the tmining
o developmental requirements. uaining support e, minimum core and job specilic uaining and
wsks for the occupational series ond erade within the program apneement. The FTP provides o detail
listingof the elassroom instraction. on-the-job raining. and hricfings 1o be provided 10 the trainee as they
progress thiowgh the program,

221, Training Procedures for On-The-Job Training (OST) outlines the methodology for trining the
cmplovee on the tasks tisted om the FIP cheekbist Vhis procodure identifies the responsihilities of the
tramnee. tevner. and the superasor 1o include the gpectfic steps 1o accomplizh the OJ1

leveds to complete this program. The Proficieney Code Key identifies the levels of knowledge and
performanes waed by the trainer and supervisor o ensure the training 1s provaded a Jevel thit can be
nnderstood and measured,

2.2.3. The Identificaton |able is used o idennty any individual thar performs the supervisor duties
identified in paregraph 11 anad the triner duties adentified i paragraph 14

Purt 1
1. Purpose: The purpose ofthis agroement s 1o establish the requiremients and responsibilities for the

training and promotion of selected personmel.  The prozram prowides the emplovas (rinee) with fhe
necessary knowledge, skills, and abilitics to progress fromhe enteyor developrmental level positon W the
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full performance targeted level pasition, This program provides promotinnal opportunity to trainees
secking job coreer advaneement in i career group, pryschedule. or pavband.  The MOA will be signed by
the tminee. supervisor ind Squadron (‘ommander (or equavalent) acknowledging therr responsrhilitics and
program requirements. A scanned copy ol the signed MOA will be Torwarded 1 the WR- ALC/OBH
Progrnm Mamager within 10 days of tramee”s assignment 10 115 program where itwill be maintained TAW
AF136-1 14, Criide to Persoumeel Recordkesping

1. Selection Procedures: Trainee will be selected from the sell-nomination regisiers provided by the
Adr Foree Personne] Office in accordance with applicable laws. regulations nnd labor agreements, Once
selected, the trainee will be assigned to o Target Prometion Position. Selected tramnees will be enrolled

inthe formal trmining cowrses and on=the=job training (O3 T or the program duration.

3. Training Requirements: The trining 1s designed 1o provide knowludge. skills. and abilities reguired 1o
perfirm the target position duties and responsimlities, The courses are also designed 1o provide the iminee
with the knowledge of the principles, processes, procedures, and responsibilities. The OIT  portion is
designed o provide the practical opplication of the knowledye they have pequited in the courses, Trvining
will be provided by clossroom imstrection. fivmal and informal briefings. and QJT. - This traiming program
wil 1 provide employees with the opportunity (o acquire the experience and knowledge, skills, and abilities
necessary 1o qualify fov the targeted prade.

3 1L Classroom Instruction: Force Development Flight T8 ABW/FSS/TFSD. WR-ALC Complex. Training
Office WR-ALC/OBNC, commcrcial vendor training prowiders. local colleges and organizational personnel
will provide this methord of raining delivery.

3200 Experienced higher-gmde emplovees. leads, and supervisors (all refimed to as trminers) will
provide traditicnal ()7 or structired OJT (SOXT) 10 the tminee. OJFT is hands-on and/or over-the- shoulder
trinmy that provides the knowledge and skills required to successfolly perform a processitask in accordanee
with the upplicable procedures, The traimer conducting the OFT must train the trinee on ol aspects of the
process/task (o inclide methodology, proceduores. process. and local guidanee.

4. Training Procedures:  he Complex Traming office will provide trainee with a working copyol the
official moster (e Fommal Training Plan (FTP) that will outline the requived waining and specific work
processesitasks in checklisg ormat and proficiency levels thal must be accomplished during the program.

s copy will be used for the day 1o day docamentation of program clement completion. The traince and
the OIT trainer will initial each required processtask (in the working file FTP) when the trainer his
successfully trained the processftask and the tramee has achivved the required level of proliciency through
proficiency demonstrations. The supervisor will be provided with un original approved master (ile FTP
and proeess Aask listing for each applicable skill for reference and use in assigning tasks for on-the-job
miming.  The approprinte supervisor must veri fv (he trainee's ahilitnvio acermplish sich proecssftack ol the
reqnred proficiency level before initinling the waorking file FTP. On some tasks. the supervisor may require
the supervisor 1o seeve as e O trainer. Inthese cases. the supervisor will initial ax the OIT triner and
the supervisor eolumn,

4.1 Tdentifivd raining requircments are mandatory.

4.1 Reselution of unsuceesstul completion of talning requirenents:

GS -1900-07 Tarzer GS191011 p-
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S L Priow o the second attempt to meet anyiraining reguinsment. reasonable offon must be mpde to
provide the tanee with remwdiol taining (o increase the SuCeess mite of the minee,

4012 Wil traimee is unable on the second attempt o meet the OFT preficienes level, a different
trainer will T provided (o retrain the processtask, the trinee s unable (o meel the OF T proficiency
Tevel (he third time with # second trainer, the trmee may be removed Trom the target progrant.

4L 1A Ifthe trvineeis romiwedd from the progrmm for fstureto demonstrate roquired proficiency: the trainee
willbe retumed to his prior permanent grade 1AW applicable Taws, regulagions. and labor agvenents.

S Peaining Progress: Sucevssiul training and development ol the trainee is fhe pinany responsibility off
the supervisor, The supervisor must ensure the tinee is provided ppportunity 0 complete the required
training within the targel program. Prorite must be placed oo assigninework processes/tasks and formal
sraining outlined in the master file FTP 1o the target trainees. The tnget wainee will he assigned 10 woo'k
with a contificdiqualified stiner 1o ensure proper trming and proficiency is achieved,

6. Progress Exalnations: During the training pericd. nformal. subjective and objective observations will
e made by assygned supervisorand wainer/fead personnel 1o determine how well the trinee is processing to
the desired competencies in the inining prograum, Progression i based om the trainee’s commitment (o leam
the dutics and perform the job. attend and complete classmony instruction. Successtul progression is alse
their ability 1o achicve the requinad processitask proficiency levels identified in the FIT At a mmimum. the
wrainec and supervisor will meet guarteriyor when requested by the trinee 1o discuss the tramee s progress
and perfirmance using the Training Progress Record (PR AFMO Fonm 3620 Anunsatisthctory
evatuation by the supervisor may be sufficient canse lorpogem extension o femoval of the trainge lrom
the target promotion progamn. During the progress evalwation. the nainee. supenvisor, and wamer will

review the FTP to determmne the trainee s progression and o priostize imning courses and task
LT T TR TTEN

6.1, Evalunnon of wsimee's progress will be documented on the clectronic TR AFMC Form 362
and are due each quarer unii | the trainee venehes the targer grade, The TR will be digatalty
signidd wd subinitied electronicallvat four predetermined dates durimg the vears 31 March, 30
June., 30 September. and 31 December. The reponts for the periods ending these dates will be
submitted to the WR-ALCAOBI Program Manager no Baer thin the 10th day of the tollowing
mnnth. For example. the guancrivrepon covening § January theowgh 31 Mareh shonld be
submitted clectronieally in sulficient time tooreach WHR-ATCOBN by 10 April,

Bl The electronic TR AFMC Fom 362 s the preferned method of tainee progress docimentation.
In the event the clectronte verston 15 unavailable, o prnted and signod copy may be aceepted.

62, The minee or supervisor can reguest the tminents) to he o pant of the guanerly nevew, At that time
they will discuss the tranee’s progress and performance. 1 the trminctd s) Tias any comments o coneetns
hedshe m oy be meluded on the AFMC Fomm 362, The eleetronie TPR will be electronically sent 1o the
WIRALC/OBH Program Mumager and filed in the frgel program fike.

6.3 Upon conclusion of traming. the Venfication of Progrm (ompletion siatement located at the end of
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the cheeklist will be signed by the tmince and supervigor, The completod rimng checklist with signel
stijement will be forwprded 1o the WR-ALC/OBH Program Manager.

7. Incomplete Training, Unsatisfactory Evaluation, or Teainee Withdeaw: 100 tainee doey nit
complete all training requirements and/or is unable 1o demongtimie tosk proficiency at the required
level, requests to withdraw. or there is an climination of the workload that directlyaficets the trget
position then the trince may be returned 1o previeus pamanent grade. or placed in a non-target
position, if available. These actions will be consistent with mission need and Wimﬂc Taws,
regutahons. and Tabor ngreememts and would include a tminee who tages & volumarydowngrade to
accept the target position. During the training period. trainees will be excluded from promotion
vonsideration up to and ineluding the target grade ol the pesition held, The removal of the trainee
fromn the trget program and reassignment 10 2 pon-target position or returm W previous grade (o
melude any (rnee who lakes a voluntary downgrade to aceept the rarget position) will not alled
the wnnee’s ability 1o participate in future trgot programs.

T Trainee’s returm 10 previous pamanent grade may not e 1o previous seres or orzanization

B, Program Length: Without disruptions. the program cannol be completed prior o the designated
program length. An emplovee’s movement From one level to the next higher level in the taining program
should not excoed designated kength plus maximum four month extension, Reguinements of CFR Tide 5.
Parrt 300,604, will e followved for progression 1o the next tarpet erade. This progression will not be
wramted prior o the individual meeting the training requirements outlined in this FTT with the exception
ol provisions under CFR Title 5. Cart 355 Truinees muost saisfactodly complete minimum teafning hours
estnblished by the I (P checklist. Supetvisors may request the progeam be exiended when. in their
opinion. the trminee is not performing at 1he expected developmental level,

K1 Program Length:

K00 One Grade, one vear progrnm will be minimum 12 months with maximum extension o [ & imonths.
$.0.2 Two Grade. two year program will be minmum 24 months with maximuin extension o 28 months.

%130 One Geade, two vear program (NDI wall be a minimum 24 months with a maxinum exiension
1o 28 months,

814 Twe Geade, three vear program will be o minimum3a months, with @ maximum extension (o 360
months,

R 1AL The GS-1910-07 Target G5-11 1= a two grade theee year progmm with 18 mooths in each level,

8.2, Request for Extension. An extension requestrequires the sopervisor 1o submit o requast vin

email stating why the program should be extended.  The reguest must be processed from the

Irimee s supervisor Lo the Sgquadron Commander o eguivalent to the WR-ALCAOBH Program

Manager for approval

8.3 Cireomstanees that disrupt training, such as illness. Timited work duty or the relocation, loaning of
trainees from their assimed tarset arens in exeess of four weeks, or Guard/Reserve activabion will require o

letter for extension, The lettermus t be processed (o the WR-ALC/OBI Program Manager om (he
GS 1901007 Target GS1910-11 i G5 =1910-07 Target GS-1M0-11 4
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framee’s Squadron Commander (or equivalent) smd address the reasons and the length of extensmon.. Any
disruption, tronster. reloganon, TDY or loaning o target personnel must be done only o nceommodare
critieal situations and must be approved by the trainees Squadron Commander (or equivalent).
WR-ALC/OBH will be novi fied immedinety of the action and neceive the approved estension

letter withan 10 working davs prior to anyloan. TDY. relocation, cle.

ML Teminees who are ahsent heeause of compenzable injun or Cused/ Reserve mmilitary actiy mion can be
congidered for promotion. Inaddivon. agencies hinve an obligation i consider employees absent on
military duty for any incicent or advantage of emplovment that they may kinve been eotitlend haud they not
leen absent.

AL L Teniness dhsent [or compensable injury or Guird/Reserve activation will be smnted an extension
wqqual to the time remaining on the FTT when the ahsence hemins,

8,320 Trainecs rogquiring an extension (o easons otherthan ennspensable mjury or Guard/Reseove activation may
peeeive an exlension equivident to four months over the lengtha Ut prosgram,

832 15in enplyee does not complete all mmining roquiroments and/orts mmable 1o demonstie task proficieney
conststent with the position held whileon the extenaon. hefshe mny be rebimed to- previous penmanent grade. or
placeding non-arget position. i Cavailable,

f.4. Trainevs reguesting to withdrnw must submit o letter to the immediate superviser. Withidrmwal
requests must be processed 1o the WR-ATCAOBH Progrim Manager from the tramee™s Squacon
Commander (or equivalent) and address the reasong and justilication for withdrowal reguest.

K5, Once traince bas compleed the maining program within the guidelings of this agreement. the
tramnee will be promoted or convertad 1o the position comsistent with the guidelines of this azreement,
applicable laws and regulitions.

8.5.1. The Request for Persomne]l Action (RPA) will be submitied by the WR-ALC/OBI Program
Mamager ug soon as possible after receipt of all the required documentation, The rmnee s promation will
not be on the trminee s anniversany dide. Doe w elighility nol being mel unnl the anmiversary date and the
required processinge time, the cadiost the promotion should be effeetive shonld be the (est ull pay period
after the anniversany date,

9. Continued Service Agreement (CSA): ALl iraindng over %0 howrs requines a CSA, The CSA isan
agrecment between the trinee and the govermment Ut 1he tratnee will continue 1o service upon
trainmg completion.  Tramees who fail o complete rainine covered bya CSA arestill oblipated for
costs incwred. The CSA remains in efleet te proteet govemmental interests even though the
cmplovee withdeaws fiom. or otherwise f2ils 1o complete minmg. Nshould he adjested to reflect
aetual eosts. Requiretnents mandmed in AFL36-401. Emplevee Traiving and Development will e

e llowed.

10, Shift Assignment: Tvinees in (e mining progrom waill be assizned 1o diy shift for the duration
ol the trmming progrim. Exeeptions may be pianted when necessary 1o accomplish a tsk/proeess on
unother shifl. The trminee will remmin on the other shift only for the time required w complete those
processestisks. The shift change issignment notice must be in writing from the appropriate Squadron
Commander to the WR-ALCAORI Prograns Mansger o minimam of B0 workdavs prior to the shifi
change ass gniment.
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11, Program Complelion Process: Alier completion of all mandatory clagsroom instruction. process/task
{raining, and proficiency demonstrattons, the trainee nust be capable of full process/tisk demonstration at
the designated proficiency level for all processesitasks in the muster fle FTP,

1)L Supervisor and e will sien the Verification of Propram Completion statement on the last page of
the FTT Pan N Checklist

1.2 Supervisor will submit the tmainee’s original completed and sgned working copy 17T to the

WR-ALCIOB Program Manager where it will be maintained IAW AFL 3611 Gnide to Personane!
Revordheeping.

13 WR-ALCAOBH Program Manager will notily WR-ALC/OBM a minimum of 30 days in advance to
initiaw o Request for Parsonnel Action (RPA) to promote tninee to the larget prade,

1L WR-ALCAOBH Program Manager will review the onginal werking copy FTP and verify all program
requiremients are met and there are sulficient TPRs 10 cover the entire eycle, 1 the documentation package
is complewe. the Program Manager will verity the RPA and forward to AFPC.

12. Trainee's Responsibilities: The tirzed program has been establishied 10 ensure the trainee
recerves the necessany tmining to perform the work processesfasks and job duties at the level they
will be promoted 1o and are responsible Tor perfomming, The traimee’s responsibilities e

121, The umince will possess amd mamtain the working copy of the master file FTP used for
documentation of  program elemont completion. Ttis impertive the FTP is secured and not misplaced,

122, The tninee will peiform the FTP processes/tsks on a repetitive bagis until the prolicieney level is
achieved and demonstration of perlivmance has been venfied by trainer i supervisor.

122, 1, Prainee will ensure O documentation is annctated a8 soon as possible afler proficicncy is
demonstrated,

12.3. Wrninee is assigned a process/task that has been completed in the FTP. ihe trainee must notify
the supervisar ortraines and identifyan altomative 1ask assigoment from the FTP whenever possihle.

124 Trainee will identify any problems in the tinget program o the immediate supervisor and OB
Pregenm Manager first and then ensure the proper chain of command s unlized to clevaie any 1ssue.

12,5 Trainee will addvess pavroll and other Personnd issues with their immediate supervisor and
applicable Resource Ofice.

126, Trainee will initinte an electronie TPR and Torward to their supendsor at the end ofeach ealendar

guarter. The TPR must be completed and forwanded to the WR-ALC/ORH Progeam Manager by the 107
dhaxof the follpwing month

13. Supervisar's Responsibilities: The target program will ensure the trmince 15 trined on the
processesiasks at the proficiency level required for The job series. thus enabling the supervisor 10

GS ~F910-07 Target (S-1910-11 6
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Tully utilize their skalls. The program i< ondy elfective if the supervisor ensures the trafinee is being
properhy trained and assigned the reguired processestasks,  |The supenvisar's iesponsthilities anc:

131 Suparvisor will possess and maimtain the mister lile FTP o use for sk assignment and requesting
rining.

13,2, Supervisor will obtaim required signatures om the Mémorandum of Agreement and forward 1o the OBIT
Progrm Manager for inclusion in the tmimee mazter e within 10 days of the initial program hricting
prvided b} the OB Progun Mamagur.

3.3 Superyisor will ensuore tmining requirements are loaded in the APMC Fdueation and T'mining
Mitnagement Systems (F TMS) and i appropeiate the Training Scheduling System (1TSS within 45 days of
target progrnm emplosee Assignment

134, Supervisor will assign o certified/'qualificd triner o work with and train the imince.

13,5, Supervisor will ensure the trainee is assigned o 1771 provesses/tasks tat have not previously been
signed T, This procedure s 4 prority,

1 3.6, Superyvisor must ensure imining opporumitics are provided to the tmnee. The supervisor will ensure
trinees have prionty stntus when course schedules are edablished

137, supervisor will ver (vihe tget nainee has achivved the required proficiency level outline in the 1719
prior o fntaling o7 the chockhst,

13:8. Supervisor-will moniior thee arget trioee’s prosress and will identify any difficulties with the irminee’s
training or abnkities o the WR-ALCAODI Program Manager,

128, Supervisor will mect ot lenst quartery with the target trained o discuss fhe aince's. progression using
the electomic AFMC Form 362 and forward digitally signed copy to the
WIR-ALCABH Progrom Manager.

L3 10, The supenasor will annually review P TP tmining requinaments agrins Do, OPM standards and
eourse offenngs to ensure Imining checkhist tasks, pro ficiency levels and methods: of measurements are
acerrate and notify WH- ALCOBIB of needed chinges.

14 Prainer's (Lead, Higher-Grade, Supervisors) Responsibilities: OFT triners will provide O to
trainees assigned o the @t programe positions at e request ol the suparvisor, The frainers must have a
high level of knowledpe and skills in the subjocts and processeainsks being trained.

1L Triner will =Print” their paviol] signature and enter their “Senipt™ initials in the fiest avoilable block
al the Identification Tabile prior to beginning any OX 1 process,

142, Trainer will conduct the threestep OIT, owtlined m F1TP Part Las a minimom wtihzing the

approprinte guides. monuals, mstroctions, policies, anddor oiher related matenials for the processisk
being trained.
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4.1 Trainer will witness employee's processftask pecformance until task proficiencyis atlained 10 ensure
the trainee s capable of comectly perfivming the task withowl fulltime oversight.

144, Trainers will periodically momitor the individual's proficieney when performing the
process/task. The trainer must inspect the tramee’s work and verifythe trinee has pertormed
the work properlyas imined.

14,5, Trainers will conduci one-on-one tmimng iT supervisor deems it necessary 10r arget tainees
who are having dilicolty in achieving the requimed proficieney level.

4.6, Trainer will document the =Start Do when stiting (he QT for the specifie processinsk, and
document the “Comp Date” and imtal the “Trainer Initals” block when the training session(s§ are
complete and the tainees has demonstrated their proficiency to the tminer. 11is not acceptable 1o have
all o most of the “Start Date”™ and “Comp Date” annetated with the same stt and complete date since
muluple tasks cannot be started at the same time and demonstrtion of profeieney cannot be
accomplished at the some time.

14.6.1 The Proficiency Demonstration for any task/process trained vin OFT will be completed and
documented during the FTP imimng cyele,

14.6.2 Trairer will ensure OFT documentation is annotatal az spon as possible afier proficiency is
demunsirated,

16,3, 1 the traimee deelires prioves perience in sone arcis, the trainer tmust verify that the rpinee has
vurrent knowledie and has maintained the reguired proficiency level.

14.7. Formal Training completed privr to entering the Formnl Traniag Position will be documented in
e TP checklist, The actual completion dates in TSS/PAC Seetion 1L odher irning data system or
other offiel docomentntion such as cermilientes. diplomas transenpts ete. will be reanseribed 1o the
cheeklist, Trainee. Fminer and Supenvisor will then inftial the appropriate blucks,

145 When requested by the supervisor. the truiner will provide input on the tminee’s
processiask prificiency demonstrated 1o the mainer.

15, Force Development Flight (78 ABW/FSS/FSD) Respansibilities: Foree Development Flight is
responsibie forthe FUP design, process, and implementation. AUSC/DPR s responsible tor the
following:

13,1 Design and development of the Insialiation stdand for tareet prograim memorzndum of  agreement
(MDA

152, Design and developrment of the Instillation standard for te PP ineluding the installation-wide
coreomman training requitements and associated tasks,

153, Target program siandinds. policy guidance. and compliance requirements.,

154, Assisting supervisorsfmining manngas inthe development of organizational specific FIT imining
reuiremnents and pssociited asks AW AFT 3601, fnpfover Traimmg amd Developnrens, Chaprer 6,
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15,5, Monitoring AFMC Form 3625 to identify any issues with progam excewtion, docume e, gl
progzam deficicneies,

13.6. Meeting at the request of the: Complex Training representative to discuss any ehangea isuies,

[l
mpact 1o the targel progran) or tminees” progression.

157 Conducting Target Promotion Program audits, analyzing trends. and non-compliance. and reporting

program comphiance o WR-ALC/OB and appropriate Compilex MaAnAZUMC,

16. Complex Training Funcrional Responsihilities: Me target program allows the traininge cecanea
to be part of the promotion process. This enables the unit training organization and management 1o dlrecils
influence the strecture and method of raning. The Complex Program Manager will adminsties i moninor
the target progran, The Progmm Manager is responsible for the following

6.1 Working with the supervisor. identify organizational speeific 11T reguirements to OB for
inclusion,

L6.2. Program Manager will provide an ijtial progrmm hriefing for supervisor and trainces, A WOk e G
will b provided o the wainees at this tine.

16.3. WR-ALCAOBH Program Manager must receive and maintain signed Memorandums ol Apreemmnt
for each trainec in the program within 10 alter the initial program briefing.

H64, Ensuring trainees have prioritystatis when course sehedules are established,

16.5. As o minimum. mect quarterly with {he supervisors and trainees o discuss the tranee s
pragress,

16.6. Ensure the MOA, quarterly progress evaluations (TPRs). FTP Cheeklist, Waiver Regiest and
[xtension Request are propertyand seeurately completed, routed and maintained,

1.7 WR-ALC/OBH Program Manager must receive quarierly progmess evaluation packages within 1
days after evaluation due date.

16.8. Reporting on all target trunees” progression 1o the appropriate Complex. manngement on 3
guarterly bagis, The weport metrie report. as a minsmum, will provide course completion stitus for
all irainees. process/iask completions for all tainees, and ident Iy probiem areas and - comective action
taken. Other metdes should be provided as deemed necessany by the Complex managenent 1o
adequately measure the exeeution of the g progr,

16.9. Request RPA development fram WR-ALCIOBM a minimum 30 ditvs prior o trainee <o
date. Onee the documentation is complete and all requirements are met, verify the RIPA andd finy
AFPC R action.

il
il

16.10. Monitar progress of RPA 10 ensure trince reccives the promotion, Additionally. iF it is the
promaotion o the final targeted grade. ensure the trainee is removed from the ~lrainin & core document to a
permanent core document,

7. Traming Waivers: There must he s compelling need 1o instifya waiver fo o tmining requirement.
GS -1910-07 Target GS-1910-11 4
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Ik menrmbent apun e e nnd stpervisor to provide Sl s m SUPN oF thie wanver
recuisst

L7 1 The request for trining requitement waiver maiyhe submiitted by the supervisor, via el o the WiR-

ALC/OBH Program Manager.

17.2. In the event of' a Waiver dispute. the request will be elevared through WR-ALCOW chain of
command and that of the owning organization.

17.3. Waivers will not be granted for OPM core trining requirerments.

18, Agreement: |have read and acknowledge the MOA requirements and have been providzs)
with a copyof the working copy file 1P containing the MOA. course requirements Tist, ad (e
ocessfask st

The Original MOA will be placed in my971 le, Target Promotion Program will begin upion my
effeetive date of assignivent 1o the Target Promotion Program position.

Lmployee Printed Name Signature e

Superylsr Piinted Nym - Siuintre . it

Sepadron Communder ne b gusalent St e Thle
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WR-ALCOA




Target Pronwtion Program
Memorandum of Agreement (MOA) & Formal Training Plan (FTP)
GS-1910-07 Varget GS-1910-11

Part 1l

1. Fonnal Tminmg Plan (FTP) The parpose of this FTI is to fmmally outline and document the knowledge.
shills. and abilities (KSA<) reguired to achiove the areet grade. The FIP is a combination of classroom and
an-the-job traming (OS] 1o provide subjoet ko ledge and process/ask perfiomane,

The F1I i the standard for which the trimer and trainee ave regquined o aceomplish,

2. FTP Application: The FTI is i combination of clissroom instruction. brictings, seminars, workshops,
selfstidy, and on=the=job tmining (OJTL The FTP identifics several leaming methods Ror the trainee to gain
the required KSAs.

3 Traming Requirements:

3.1 Classroom. Bricfings, Senvnars. and Workshops: The speeific waining s identified in the 110
cheeklist, These fivamal training requirements will be seheduliod through the urit traiming manager and
trainge s supervisor with prioly fo the tninees.

3.2 Selt-Study: The selstodymethod is designed 1o provide the background and foundation of the
position,  The tainee paust wead policies, ingtruetions. process guides. and other reference documents Lo
increase therunderstanding of the pvesll position.

4. Training Procedures fow On-The-Job Tinining (OFT): OFT 1 the most commen Krm of traminge This type
of trining reguires the emploste o work with the trainer on 2 day-to-day basiz to obiain

processinsk knowledge and expenience. This peogess continues until the wainer is smisfied that the rainee
T et the trining reguirement trough tainee demonstration of proficieney. e trinner muost
“supervise” e work of the assigned Trinee ontil the individunl has demonsted the proficiency o be
ahle o work alone, The AF standard Proficiency € ode Key identifies the levels ol knowledge and
performance and 1s used by the triner to ensure the iming is provided a level that ean be understood
and menawred. Note: O T howrs identified on the checklist reflueet the estimated time 1o condiet the OJ1
and for (he irmnee W demonstiate their proliciency. I0maviake more ar less Hime (0 meet the reguired
level of proficieney hascd on the available training tme and trncee’s abilitvto obtain the knowledie and
skille, The hours represent a baseline for estiblishing the progrm length, OFT tromers” reguirements. and
wforming the trainee and mamagement o the estimate hours te schedule the OFT process,

40 The O3 1 Process: (OJT sumts with the annotation of the daw in themaswer file FTT when the employee
15 assigned o the vaine [ora partcular processask. The trainer will explain ind perfonm the processfask
tor the traimee. and hen the mines will explain the proeess/lnsk as the trainee perfirms, Then the inee will
cxplivin and perform the processftask o the tainer. This simple tree-step process o' OFT will continue
umtil the trainee hiss mel the required profivieney level. The teaimer may expliin and perform the
processtask to the taiinee 2everal times hefore the trinee i capable lo explnin and perfonn the processitask
back 1o the triner, Trainer maust pedodicallymonitor the individuwls proficiency when porforming the
processlask, The wainer must inspeet the rainee’s work and veni fy the tainee has performed the work
properlyvas tmmed, OF1 i completed when the tramer verifics 1o the supervisor that the emplovee is
tradned and proficient in the progessiask documented on the master file FIT.

GS <1910-07 Targer GS-1910-11 11
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4.2, O T Tramee’s Role; Acquiring new knowledge, mining proficiency. lenning 1o think and to solve
problems and developing proper atindes pre the responsibilitya the traimee, This is accomplished through a
Tormal training sequence ol sple 1o complex. The trainer’s job is o help the tramee reach these objectives to
the hest of hisher abilites. The OIT tminer. in contraet 1o the classroom instructor conducts m o £t ol hisher
trining in the actual work emdronment. The reationship is not professor-student. but trainer <imince. which
requires special procedurcs W ensure the trninee. ean perform once raining i accomplished. OIT can beas
sinyple ag telling the nexparicnced worker how 10 setup in event. o it can be as lengthy as o “wolk through” off
1 dhetiler] sequential process or procedure, By its nature, QT lacks strueture and will reguire nueking on the
checklist provided. Nevertheless, OF1 i an effective wayto train, It generlly uses operational situations and
takes place in an environment that allows the trainee o understand the purpese and importanee oF Irining.

The OIT trainer must manige and document the Tndividual s pragress through “hands-on™ training. along
wilh orentation, motivation, guidinee and teaching, Complicating the tmine's job is the et that leaming is o
contimuing process ind the trainee will also be leamning through day-to-day exposure and will be faught some
fobs tosks by others. The OFT trainer must continually evaluate, il in the gapsand finally vertfe that the wainee
can do the task comectly.

42,1 Steps InConducting Fffoetive OFT:

4207 Mk Sure You Know the Subject: You mayvwant o get the books out pgain and brush up on
some of vour weaker ineas.

42201, Determune What the ‘Frainee Already Knows: You ean determine this by reviewing the

taineds gqualificition recrmds, questioning the trainee or asking co-waorkers or other supenvison,

4,022 Sehedule Trwiming Bfectively: Try 1o sehedule your training around equipment/facility availability ind
weirkload "peaks and vallevs”™ Where possible. avedd distractions such as when other teams are working in the
urva, where informal mectingsidiscussions are taking place. ete.

4225 Gather Necessary Matenals and Equipment In Advance: Ensure youhave the things you need betone
v st the training.

4224 Motvate: Faplain the importanee of what you ore teaching. ‘Tell the trainee why it js something he/she
needs w know. Relate the information to something the trabnee slready knows,

42,25, Explain: Here is where vou start telling the timee how' o do the job and istroduce the fundamentals
welnted 1o it Normadiy, this step takes plice prier to the demonstration. How and when vou do yourexplanation
will depend on the subject and what works best in the eavironment,

4.2.2.0. Demonstrate; This is where youwant to show the tminee how to do the particulir proceduore, For
example sav"See how this connects to the data we have compiled ™ “Note how the process fiow has changed
from the initial workshop low chan.” The demonstration may be the first time the wainee has scen this particular
task o1 partion of the task, Don't zip through il Spend enough time 1o clear up any grayarcas, which will sayve
vou from having o re-tenciia task. Also, allow time 1o teach the tainee he proper use of any teehnical guidance
on proeess manuals, When demonstrating. make sure vou complete each step before vou o to the next. Pae
brieflyvafter each operition to ohserve the \nvinee's reaction. Repeat diffieult steps.

GN 191007 Target GS-1910-11 12
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4227 Practice: Heve s where voutell the tinee, "Now sou try it”™ You must emphasize the positive aspects off

progress ind correct emors an the spot. Praciiee con take twa forms:

42271 Supenvised- Supervised prctice oceurs when the instructor mives the trinee the explanation and
demonstrtion and then mimediately allows lamder to practice. again and again 1l nocded.

42272 Unsupervised- Unsupervised praetice oceurs when the tminee has mastered (he fundamentals of

task and needs practice o gan proficiency ind speed. This tvpe of practice may came as part of the normal
day=to=day job.

4228, Evahwre: Evaluation is a lod moere than the final performance measarement, I is a continuous part of the
tratming process. including eviluating how well yvou maintained the tainee's interest vour preparation, Some
questions o eonsider when evaluating wre did the tainee uederstand . vour explanations? Could the trainee
perform the sk after the demonstation’! 1 non. why not”! Did sou miss a step or cover the matenal oo
cuickh? Did the trainee lose interest becanse hefshe did not know how well hefshe was domg? Use the
evaluation to improve your performance as well as provide yvour irainee ameins (o offer constuctive criticism,

GS =1910-07 Target GS-19H-11 13
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§. Lrainine Requicements - Peoficioncy Code Key:
Twsklovels  [ScaleNalne  [Defimition: The trainee:
sk [ l.‘:'m perioim sy pans ol (e ok, Needs 10 be told o shown bow 1o do mont of the sk (Exicemely
WPerfrntime 2 ‘[‘ﬂ’l’l“p‘c‘ﬁ‘n"ﬂl sl pran b oo the gk, Meedn only hiet on handest pnts, (Farially eroficlent)
Woeved ] K an perfor il parts of he ik Ne vy only 3 spot cheek of completert woeiz, (Comnpetent)
[] ‘o perfonn ek quickly and scourtely. Can tell or show othens how bo do the sk (Highly Profcent
*Tarsh “ “an narre parts. tools and simple facts about the task. (Nomenclature}
b nmwledar [ " d ep--sen D dures forperfonmme the tnsk. (Procedures)
Uevel r K2un iceniify w3y and when the Gk i Die don s Wiy Fach Sieep (5 necded, (Oprraing Fancples)
i g ey, Asolwle and resolyv
[* 4 Suhjoct 4 " aeenfidy it Ehots aid terms ohoat e subject, (Facts)
Lo it an ety rolnuenstup nf basie fvets mned sue genceal prneiples nhoot ihe subjict (Principles)
el T KA mrialre Tty Al pianeiphes and deaw comchwesoms s the siern | Amalysis)
[0 Kan v condisions and meke proper docisens aboct the subiect (Exalration)
HPLANATION
Ak, ko ledee seale value mavbe used alone or with & tash performmnce seale value 10 define 2
evel of kaow ledpe Fora specilie sk, (Fxamples: [ and 11 NOTE: A task perfoemanes scale value
annol be ised alone,
= A enbieek kowlodes soalevaling ks ured alone to define s levwl of knowrledge foe o sobmoct not divocty related
a0y specific tek. o for 2 sulmect commne to geveel ke

6. Reading & Understanding the FTP Checklist:

Pralcicndy Code ws phave Dol (e Kaow Berbze Beved on porelfermaiiee Tevel reipilremimis i

/ Dates.

e o] s 5] o ccu1,,..|=.m,w|?..f‘[f...,71
=

'l‘ L [
. Trabning Ilnur._i_ = Ulnssromm or OFT /

L ol Sre s ee s ————— / Belennnifies the source of raining Bacumprnts the gnmpleting af irsiuing &
¢ Irplolng  Idewtifics how the training will be oe inlarvetion: Conre Title, Warilies b iniviak the foltew ing:
i Inaex prvided ' Tawrse Nundwr. Marerial &
3 3 i Vesinre: Mow swecived the trsining & has
m © omputer Based Towining : Fredide. NTRI i‘hg“f“‘ i whisined fhe knowlodne & Jaiie & hay
PR Classrom Tradiing 1 thin narmnlly fndicates multipte dhempunutra il e abilities to the required
Lopl Distance Learning i strrers & Lol comrse wamber [y proliciones bevel vipirements.
] o ael Bkl Il established
DOUT OneThe-Job Training : Lpminicr s 1008 pron bded thie dydiming In
© 00 Chrgani zational Ortentatian ' trtimer & verkfies iruines kas abibned
NS Self Stady i Docmments e estima ted the knumiedee & il & hsn

Ws Wark Shap : (Canapletion Date (B0 DL & dommnirated the whdities i (e requ e

=s ot sbotabaresamsens msemesnstes . Actual St & Completion Dane
Measire  ldentifies b teninee will be eutered Iy Trainee. Trainer or

Tanen P Supeevisor ¢ Sapuradsary Verlles the tfner hae

o pravided tle drnkaimg o the lrabuer.

penfitienry bevel roopsinsmen s,

L Course Exerein wersinres fe fraines bis obtabsed e

rn Performanee Demmnstealinn mom et & soxifies brainer can peorform
L) Student-fnstruetor Interaction ther gremeevatank At by reguie

kel TraineeTrabr Intrracton praficheocy bevet Thrasagh dosmeded cadion.
WT Waltho Tase SR g e 2 £ L3N g mp R
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7. Adentifiention Table: Use the following table to identi i entpliyee. tminerds), and supervisor’s initinls nsed

of \.p

Farget Promaotion Program
t(MOA) & Formal Training Plan (FTP)

GS- 19210407 Tarpet GS-11

in the FIP.
— i
h_ Tmplovew s Infoumidion
Peinted Name (Lt Firse Utidddle biivialy Initilet T rsteen) [huraration
Trainer Supervisor

GS =1910-07 Target GS-191011
WR-ALCIOA

GS-1910-07 Tarpet -09

WR-ALC/QA

|'?s'nn|r:

FIP: G- 107007 Target -4 Dtes

Wi iads

i_liia-nnuc. Shills. & Abilities

T
i
R K newledye and Understanding
{ol WR-ALC s Deantzational
U Serncnue & Overall Mission.

-

L

Iw Start | Comp | Trwes |

wm Trmer | Sam

=
=

L2 Knowledge and Understunding
| ot Wing St Office Sirvctore and
| Greerall Mission

(]

1A Rwowledye ond Understanding
| ot Quality Ankutinee Sirichie
_amd Mi

b2 Ko ledwe s Tinderstanding
of AF, AFMU, and Local Poliey,
Insnuictions, Proceduics, amd

L1 Koo ledge and Uadersanding
of Fesiton Responsibilines 1 ore
13y

setives Relared to the Onzanization|

14

Superiser Oniy

37 Kiow and Understand 1o
Duties Are Mowifested tor Speci (e
PPesition

1 Ko nd Understand of
Pesition Respopsibilites os
Reclated te Spewrin

Supervisor Only

Supervism Only

LT K v Undersiand 0§
INFOSEE Procedures

Supervisui Only \ [

‘37 K and Underssand o0
COMSEC Progedores

Supervisor Only

1.3, Know A Understand of
OsEL T‘l’m‘ﬁdm -

A Foree Safeny Proceduns

31 Knowdedic and Understandimg o

T NmNMOASISSTSU |

Superyisor Only

Shop and Flight Line
Safely Awarensss
OBIIC

2.2 Knowledee and Undevstanding
uf Frre Prevention and Safcty

(8]

Sil

CTESAFOOOT00SE

Fire Safety and |

Frevention Training
tmtiat]

188 1 |
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l_lx'nnwlcﬂztx Skills. & Abilities s [ C [n SunreeProvider | Seid | Start | Comp | Trace | Truer I s | ["Knowledge, Skills, & Alilitios [ AT B0 T D | SourceProvider | Setd | Start | Comp | roms [ Temr | o
| = i i — 5 P ¥ RAN AL [
[ . | TNV OS] i | i' i S0 Kriowledue und Undesstanding of! { SR ATE
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' MRXMASHIG 405 [ | Miceosaft-uitling
A7 Knewledwe and Understinding Atreraft & Bywipmen | i | i
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| Coammand Toel of Mictosefl Word G MICLCPSIEMMNESL
| _ e S R Rl Word Inteimediate
1 s |
15 | By Aecountahility Fil b
- nie 6.2 1. Fister and Hdit Test o Word ' :
S8 Kneswedpe and Understaiding | R S0 Documints 5 | AuT B SME Leed !
ol Tool Contm! Avenuntalbifity ' | MIXAASO0 L 2mST | = : i !
EN N 102 MW Specific . : ! I U
!l l(.nm”lll':ﬂ" Taal : 0. 2.0 Propare Written Ppcinvienis i oo |
Setrantiii f I | and Create Tadles in Word Documenr | % | T | Ep |: SMELead l i
B S O DL | | | — . ) e i i
oK ted 4 i i . | MRIMASHTGINS] | [ % A CR S AIRNCPRINOLIONEL | |
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ar Fli-.-.]‘nlinv i')l‘i\ i“'Il N | i | Rolins AFE I | .3 Knpwledge anil | inderstandmyg of A : I\alnmsn::r:.a;d Bl | |
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AIR-00
1 Sep 17

MEMORANDUM

From: Commander. Naval Air Systems Command
To:  Commandant of the Marine Corps
Chief of Naval Operations

Subj: C/KC-130T PROPELLER REDSTRIPE

1. Today, [ am grounding the C/KC-130T aircraft due to results of engineering investigations associated
with the 54H60-111 propeller blades. An audit of depot maintenance processes revealed a lack of
technical compliance during overhaul/rebuild of 54H60-111 propeller blades that, left uncorrected, could
lead to material failure of in-service assets.

2. A Propeller Bulletin will be issued on 2 September 2017 directing Fleet activities to inspect all
propellers and remove from service any serial numbers identified in the bulletin. This includes supply
assets. Initial review of logbooks indicates approximately 20 propeller assemblies across all Navy/Marine
Corps aircraft will be unaffected by this bulletin.

3. NAVAIR Logistics is currently assessing supply posture and product support constraints while
determining repair capacity and turnaround time for propellers and blades, as well researching alternate
overhaul and repair activities to expand capacity. Additionally, NAVAIR Propeller Integrated Product
Team (IPT) is in process of recertifying technical compliance of existing overhaul activity.

4. T have notified the Air Force Airworthiness Authority of these actions. We have also advised our
Foreign Military Sales partners of this issue through PMA-207,

5. I will provide an update on these actions by 08 September ZSI 7
P. A. GRO GS é

Copy to:

SECNAV

ASN (RD&A)

CNO (N88, N8, N3/N5)
HQMC (A, APW, ASL)
4TH MAW

CNAFR

CNATRA
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USMC JAGMAN

Colonel
4th Marine Air Wing/Rep
MAG-49/Deputy Commander

cotone! IS

4t» Marine Air Wing/JAG

Lieutenant Colonel
JAG Lead Investigator

Major QICHIEE

JAG Investigator

Major
“ JAG Investigator
1st Lieutenant

GySg
Data Analyst

Visit to
Warner Robins Air Logistics Complex (WR-ALC)

26 February - 1 March 2018
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OVERVIEW INFORMATION

Purpose: To understand the C-130 prop MRO process, to include
organizational structures, process controls, quality assurance, etc.

LODGING
Pine Oaks Lodge
Bldg. 557 Club Dr. Warner Robins, GA 31098
Tel. 478-926-2100 ($69/night); DSN 468-2100

Weather
 LOCATION | DATE CONDITIQN “TEMP '
Robms AFB Mon/ 26 Feb :;,,« Showers 1 69/ S2
Robins AFB | Tue/27 Feb | 7} Partly 71/51

Cloudy
Robins AFB (' Wed/28 Feb | < Showers 70/59
Robins AFB T_hEr/ 1 Mar | - Showers 73/57

SCHEDULE

Mon, 26 Febl18
DRESS: Travel Attire

COMM AIR ATL

Arrive Robins AFB GA

Pine Oaks Lodge
Bldg. 557 Club Dr. Warner Robins, GA 31098

COMM (478) 926-2100

Evening at Leisure
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0820

0830

0900
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Robins AFB, GA

Tues, 27 Feb 18

3
DRESS: ABU

Depart Pine Oaks Lodging for Bldg 215, HQ WR-ALC
Mode: Rental

Arrive Bldg 215, HQ WR-ALC; Proceed to WR-ALC/CC Office

Met by: Col[XE) WR-ALC/CR

Reserved parking in front of Bldg 215

0830-0900: Office call with Brig Gen John Kubinec, WR-
ALC/CC
Attendees:

MAW /Rep/MAG-49 /CD)
4 MAW /JAG)

(JAG/Lead Investigator)
8 ABW/JA)

-ALC/CR)

Proceed to WR-ALC CC Conference Room
Mode: Walk

0900-1000: USAF/MAJCOM /Centers/ALC’s/Group

Organizational oles and Missions
Briefed by: Col (WR-ALC/CR)
Attendees:

MAW /Rep/MAG-49/CD)
MAW /JAG)

AG/Lead Investigator)
AG/Investigator)
AG/Investigator)

ata Analyst)

, (Data Analyst)

B ABW/JA)

P CMXG/CL)
(WR-ALC/QA)

A/ Distribution/CL)
ALC/QASC)

¥k FOR OFFICIAL USE ONLY *¥** 3
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dedkkw dekhk

1000-1100: IRT/C-130 Program Office Organizational
Structure, Roles and Missions/Relationship between C-130

Program Office, MRO Activity, Tech Data and WCDs
Briefed by: Mr. m_ Chief Engineer, C-130

Hercules D1v1510n
Attendees:

MAW /Rep/MAG-49/CD)
MAW /JAG)

JAG /Lead Investigator)
(JAG/Investigator)

AG /Investigator)

pata Analyst)

, (Data Analyst)

8 ABW/JA)

ALC/CR)

2 CMXG/CL)
(WR-ALC/QA)

ALC/TD)

A/ Distribution/CL)
-ALC/QASC)

Courtesy Break if Needed

1100-1145: Quality Assurance (QA) Roles and

Responsibilitie

Briefed by: M. [(0)6)  [EaATeen
4 MAW /Rep/MAG-49/CD)
(4 MAW /JAG)

, (JAG/Lead Investigator)
", (JAG/Investigator)

| (JAG/Investigator)
(Data Analyst)

ez, (Data Analyst)

(78 ABW/JA)
-ALC/CR)

102 CMXG/CL)

R-ALC /TD)

DLA/ Distribution/CL)
R-ALC/QASC)

DV surrey arrives at Bldg 215
*#xx FOR OFFICIAL USE-ONEY **** 4
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Depart for Base Restaurant, Bldg 177
Mode: DV Surrey

1150

1155

1240

1245

Arrive Base Restaurant, Bldg 177

Lunch - Go Through the Line

Depart for Bldg 140, 402d Commodities Maintenance Group
Mode: DV surrey

Arrive Bldg 140, 402d Commodities Maintenance Group;

Proceed to CMXG Lean Confer Door 50

1250-1500: Process Steps 1-5

1- Blade Tear Down, Bushing and Plug Removal, Cleaning

2- Glass Bead Blast Taper Bore

3- Caustic Soda Etch

4- Taper Bore Inspection — Borescope

5- Taper Bore, Screw Holes, Drive Pin Hole Inspection -
Fluorescent Penetrant

Briefed by: 402 CMXG Leadership Team:

Attendees:

AW /Rep/MAG-49/CD)
MAW /JAG)

AG /Lead Investigator)
AG /Investigator)

AG /Investigator)

ta Analyst)

(Data Analyst)

ALC/QASC)

*iokk FOR OFFICTAL USE-ONEY #*++ 5
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1515-1615: Q&A Discussion

AW /Rep/MAG-49/CD)
MAW /JAG)
AG/Lead Investigator)
AG /Investigator)
AG /Investigator)
ta Analyst)
(Data Analyst)
WR-ALC/QA)
C-130 SPO Engineer, (AFLCMC/WLN)
402 CMXG Leadership Team, as needed

(b) (6) (WR-ALC/QASC)

(b) (6)

SPO Engineer, and Mr.

102 CMXG Leadership Team, C-130
(b) (6) epart Lean Conference Room

1615-1700: JAGMAN Team Wrap-up
Attendees:

4 MAW /Rep/MAG-49/CD)
(4 MAW /JAG)

, (JAG/Lead Investigator)

, (JAG/Investigator)

(JAG /Investigator)

Data Analyst)

(Data Analyst)

1700

1705

1710

DV Surrey
Driver: TBD)

PAX: 9 3

Depart for Bldg 215, HQ WR-ALC
Mode: DV Surrey

Arrive Bldg 215, HQ WR-ALC

Depart for Bldg 557, Pine Oaks Lodging
Mode: Rental

whik FOR OFFICIAL-USE-ONLY. i 6
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0750

0800

0805

wxkk _FOR-OFFICIAL-USE-ONEY- ##+

Evening at Leisure

Robins AFB, GA

Wed, 28 Feb 18

DRESS: ABU |

Depart Pine Oaks Lodging for Bldg 140, 402 CMXG
Mode: Rental

(b) (6) arrive Bldg 140 via POV&

Arrive Bldg 140, 402 CMXG, Lean Conference Room, Door

Met by: Co[(QXE) (WR-ALC/CR)
Reserved parking in front of Bldg 140

Morning Discussions as needed

MAW/Rep/MAG-49/CD)
b 6 MAW /JAG)
AG/Lead Investigator)

JAG /Investigator)
AG /Investigator)
ata Analyst)

, (Data Analyst)
ALC/CR)
(WR-ALC/QA)
C-130 SPO Engineer, (AFLCMC/WLN)
ship Team

- RN
Mr. l(WR-ALC/QASC)

0830-1200: Process Steps 6-15

6- Taper Bore Back-up Inspection - Eddy Current
7- Meandering Winding Magnetometry

8- Taper Bore Ream

9- Beveled Thrust Ring Grinding

10- Thrust Ring Inspection - Mag Particle
11- Butt Face Cut

12- Cold Rolling Retention Fillet

13- Air Foil Shot Peen

14- Airfoil Grit Blast

15- Low Plasticity Burnishing — Taper Bore

i POR-OFFTICIAL BSE-ONLY ##4+ 7
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1200

1205

1210

1255

1300

SRk , e |
Briefed by: 402 CMXG Leadership Team:

cMXG/EN), [(<SXGE MXS/CL),
(571 CMMXS), and [CJREN (572 CMMXS)

Attendees:

AW /Rep/MAG-49/CD)
MAW /JAG)

JAG /Lead Investigator)
AG/Investigator)
AG/Investigator)

hita Analyst)

(Data Analyst)
LC/CR)

WR-ALC/QA)
AFLCMC/WLN)
ALC/QASC)

Depart for Base Restaurant, Bldg 177
Mode: Rental/POV

Arrive Bldg 177, Base Restaurant
Lunch - Go Through the Line

Depart for Bldg 140, 402 CMXG
Mode: Rental/POV

Arrive Bldg 140, 402 CMXG, Lean Conference Room, Door

50
Met by: Col (K] WR-ALC/CR)

Reserved parking in front of Bldg 140

1305-1515: Process Steps 16-25

16- Chromic Acid Anodize

17- Perma Treat Taper Bore

18- Foam Application

19- Fairing Rubber Goods, Heater Installation
20- Balancing

21- Taper Bore Bushing Fit Check

22- Bushing Installation - Wet

23- Final Build Up/Balance Test

24- Disassembly

25- Application of Preservative/Packaging

wik—FOR-OFFICTAL USE ONEY ¥ 8
DRAFT JAGMAN, current a/o: 26 Feb. 094:
(b)(6) YR Pratoco!M



anderson.thomas
Pencil

anderson.thomas
Pencil


Note:

wrkdek wRRR

Briefed by: 402 CMXG Leadership Team: (b) (6) (402

CMXG /EN),{(2JXB)) 572 cMxs/cL)[GIGHEN
(571 CMMXS), and (G l(572 CMMXS)

AW /Rep/MAG-49/CD)

MAW /JAG)

AG/Lead Investigator)
AG/Investigator)
JAG /Investigator)
ata Analyst)
(Data Analyst)
WR-ALC/QA)
A /Distribution/CL)
(AFLCMC/WLN)
ALC/QASC)

1515-1615: Q&A Discussion
Attendees:

MAW /Rep/MAG-49/CD)
MAW /JAG)

AG/Lead Investigator)
AG/Investigator)

Data Analyst)

ata Analyst)

ALC/CR)

(WR-ALC/QA)

p Team

A/ Distribution/CL)
(AFLCMC/WLN)
-ALC/QASC)

Coll{s3XG))] 102 CMXG Leadership Team, Mr.
(b) (6) C-130 SPO Engineer, and Mr. (b) (6) Hepart Lean

Conference Room

1615-1700: JAGMAN Team Wrap-up
Attendees:

MAW /Rep/MAG-49/CD)
b 6 4 MAW/JAG)
(JAG/Lead Investigator)
(JAG /Investigator)
Fekeses

¢ ke
DRAFT JAGMAN, current a/o: 26 Feb, 0945
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1710

0750

0750

0800

1145

R wekdk®

e () (6) (Data Analyst)
i (b) (6) (Data Analyst)

Depart for Bldg 557, Pine Oaks Lodging
Mode: Rental

Evening at Leisure

Robins AFB, GA

Thur, 1 Mar 18
DRESS: ABU

Depart Pine Oaks Lodging for Bldg 140, 402 CMXG
Mode: Rental

ColDICHM ¢ Mr. (QKCIR: ive Bidg 140 via POVs

Arrive Bldg 140, 402 CMXG, Lean Conference Room, Door
50

Met by: Col (BIGHEE (W R-ALC/CR)

Reserved parking in front of Bldg 140

0805-1145: Wrap-up, Follow-on Q&A
Attendees:

AW /Rep/MAG-49/CD)
AW /JAG)

AG/Lead Investigator)
AG/Investigator)

ata Analyst)

ta Analyst)

(JAG Investigator)

Others TB

Depart for Bldg 215, HQ WR-ALC
Mode: DV Surrey

s FOR-OFFICIAT DS F- ONLY
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1150 Arrive Bldg 215, HQ WR-ALC, WR-ALC/CC Conference Room

1150-1200: Comfort Break
1200-1230: Wrap-Up, WR-ALC/CC Conference Room

c, (WR-ALC/CC)

W/Rep/MAG-49/CD)
W/JAG)

G/Lead Investigator)

AG /Investigator)

G /Investigator)

ta Analyst)

(Data Analyst)

ABW /JA)

C/CR

1230 Depart Bldg 215, HQ WR-ALC
Mode: Rental

// MISSION COMPLETE //

POC INFORMATION

Robins Cmd Post

Robins Base Ops

Robins - Awurfield Manager
Robins Transportation

Robins Security Forces Squadron
Robins Medical Group

655 Seventh Street, Bldg 700
Robins AFB, GA 31098
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Warner Robins Air Logistics Complex

e

‘2@’@ Quality Program
Roles,
Responsibilities
& Execution

Presented By:

Direcior, guality Assurance

Warner Robins ALC
27 Feb 18
A~ ¢ 110 1 B

We Deliver Airpower...Period!



Quality Assurance vs.
Quality Control

—— ———ee s WWarner Robins Air Logistics Complex
> QA

lf—)lﬁ
llH|||”

* QA is a process that provides adequate confidence that controls are in place
to create products that conform to established standards

* QA is based on random sampling using technigues based on ANSI
(American National Standards Institute) methodology

» QC

» QC is a process where each item is inspected and either accepted or
rejected; it is the physical verification that the product conforms to tech data

» The first level of quality consists of the production technician inspecting and
certifying the work was done correctly

* The second level of quality, used for more critical tasks, is the SSOE
inspection and certification by a different production technician

» Air Force regulatory direction is to use QC at the 1t & 2d
levels of production (tech & SSOE) and QA/random sampling

RGP R A
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QA Inspections/Assessments |
and Production Org’n Actions  “u5es

=emsciiarner-Robins Air Logistics Complex
» QA inspections/assessments of work force & in-process/

completed work is based on random sampling

» Results communicated daily, weekly, monthly, quarterly and annually to
production organizations

* Production leadership takes action to correct issues (additional training or
more focused training, better tooling, tech data or WCD improvement, etc)

* Inspection/assessment program (Quality Assurance Surveillance Plan, or
QASP) is dynamic and adjusts to focus on weak areas

* QASP adjustment based on inspection results, customer feedback &
incidents

» CMXG MSEP/QASP over last 6 years

» CMXG - 47,906 inspections; pass rate of 90.4% due to 4,599 failed
inspections; each failure is considered a quality escape averted

» Within Prop Shop and Prop Machine Shop — 3,896 inspections; pass rate of
90.1% due to 384 failures

* Inspections distributed among QVls, PEs, Sis, Mls and Rls (see backup
chart for explanation of types of inspections)

» Evidence of a rigorous inspection regimen

o
B
| Il i
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Summary

<RebinsAir-Logistics Gomplex

» USAF, including WR-ALC and the 402 CMXG, has a

rigorous approach to product/process quality

» Involves both QA staff and production line org’ns

» Based on a hybrid of QA and QC methodology

» Inspection program is dynamic and changes to reflect
current issues and challenges

» Differs from Navy approach; not better or worse, just
different

» Complemented by tools such as AFTO Form 22,
AFMC Form 202 and Deficiency Reports

RN

We Deliver Alrpo wer.. Penod'
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UNITED STATES MARINE CORPS
4TH MARINE LOGISTICS GROUP
MARINE FORCES RESERVE
2000 OPELOUSAS AVENUE
NEW ORLEANS, LA 70114

e BEFLY ARFEE TR

1040
CG
11 Apr 18

MEMORANDUM FOR THE RECORD

From: JAGMAN Investigating Officer, Lieutenant Colonel(b)(G)
To: Y72 JAGMAN Investigation Team

Subj: REVIEW OF WR-ALC VISIT FROM 27 FEBRUARY TO 1 MARCH 2018

et with WR-ALC on Robins
AFB, GA from 27 February 2018 to 1 March 2018.

2. Brigadier General John Kubinec, Commander of WR-ALC, and
Colonel 78 ABW/JA, both requested that the JAGMAN
Investigation Team visit in order to ensure a thorough
investigation had been conducted. It was his opinion that previous
reports and a one day investigation by the JAGMAN Investigating
Officer was not a thorough enough evaluation of the prop re-work
facility.

3. Topics of interest covered during the period included:
a. Organizational Structure
b. Relationship with the Organizational Structure, C-130 Program
Office, MRO activity, Tech Data and WCDs.
c. Quality Assurance/Quality Control Roles and Responsibilities
d. Propeller Blade overhaul procedures at the 402d Commodities

Maintenance Group

4. The team observed that there was, and currently are no protocol
or industry standards that ensure work orders accompany their
respective blades through the production process. During the
investigation, work orders were difficult to find on many
occasions. This carefree attitude towards the tracking of these
documents and uncertain understanding of where they all are is
concerning, especially given the duration this contract has

resided at WR-ALC.

5. WR-ALC could not consistently produce assocliated color paper,
designed and implemented by WR-ALC Quality Contrel, to help
artisans differentiate between Air Force, Navy/ USMC and P-3
blades. Due to the fact that this technique was not utilized in
all situations it allowed uncertainty to enter the process. If
technicians were not carefully reading the work control documents

Enclosure (
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they could misconstrue the blade process they were required to
perform due to the wrong color coding.

6. The blade overhaul process at WR-ALC did not follow a logical,
organized, efficient path throughout the facility, which would
clearly increase efficiency and reduce the probability that
overhaul production steps be missed. It is understand however that
WR-ALC is utilizing modified buildings from the WWII era and that
their physical layout does optimize the facility constraints that
they currently operate in.

7. It is clear from discussions with the senior AF engineer that
not all information was shared in reference to the research done
into P2B4. It is also clear that the initial Navy FST audit at WR-
ALC in August 2017 was informal and that the nature of the visit
and severity of matter was not addressed to senior WR-ALC
personnel. This resulted in misunderstandings of certain technical
details. Though the Navy FST has had an ongoing presence at WR-ALC
since the Independent Review Team was established, it appears
their engagement with their AF counterparts could be more
productive and forthcoming.

8. The AF maintenance structure is dynamically different than the
Navy structure, though at their core they do attempt to reach the
same end state. However, it would appear that the details of the
structure differences has lead to confusion for expectations and
requirements of key qualified maintenance personnel. It is
recommended that a thorough review be conducted by NAVAIR to
ensure that no such misunderstandings exist as both AF and Navy
work towards a joint publication. A joint publication is only
effective if all parties understand the responsibilities and
requirements of the personnel executing their prescribed functions.
It is alsc recommended that NAVAIR provide extra scrutiny and
onsite supervision when this new joint publication is implemented.

9. It is noted that the Independent Review Team appears to be
working towards a unified joint publication that will eliminate
disparities between different branches of service. The unique
requirements in each publication for different branches of service
is a critical issue that must be resolved immediately. While this
effort is applauded, the overall outcome is still uncertain. There
is a lack of a chain of command for this Independent Review Team
and thus reporting requirements or final consensus in questionable.
This also leaves uncertainty of proper implementation.

10. Navy FST has not outlined a comprehensive evaluation process
to ensure once propeller overhaul production begins again that a
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quality product is delivered to the fleet. Nor is there sufficient
oversight by non WR-ALC personnel to ensure compliance with all
policies, procedures and publications. Due to the differences in
the maintenance organizational structures between the AF and Navy,
specifically quality assurance, the significance of resolving
disparities or potential misunderstandings is critical.

11. WR-ALC failed to show significant process improvements that
provided corrective solutions for all disparities noted by the
Navy FST initial audit in August 2017. This is concerning
considering the same procedural and quality control errors that
allowed P2B4 and countless other propellers to erroneously enter
the fleet could still exist. The lack of organizational level
maintenance procedures and effective intermediate level
maintenance procedures or requirements to inspect for potential
digparities that were erroneously missed at the depot level makes
this overwhelmingly critical that these errors are resolved.

12. When asked to explain disparities that existed in 2011 with
higher level AF publications specifically the lack of a Chapter 8:
Quality Assurance section the JAGMAN team was provided a
presentation by a WR-ALC technical publication expert. In 2012 the
AF went through a massive restructure of its maintenance commands.
This resulted in updates to all levels of technical publications
and command structures. Specifically it addressed the issue as
stated by senior members of WR-ALC “every Depot facility was
unique and had its own self-generated publications to cover the
gaps in higher-level publications. This resulted in no
standardization across the AF Depot facilities.” This 2012
restructure provided specific context for all AF Depot facilities
eliminating the requirement of self generated and unique local
publications and thus provided a standardization for execution and
expectations. However, at the time that P2B4 went through its
overhaul in September 2011 this had not occurred yet.

13. WR-ALC senior leadership had no memory or record of USN visits
to WR-ALC historically. It was also clear from discussions during
our site visit that proper procedures were not utilized to
coordinate inspections, audits or visits. Several options are
annotated within the DMISA, however it was clear from our visit
that only the business branch of WR-ALC, that coordinates reviews
of the DMISA contract, had a functional understanding of the
contract. This also includes the NAVAIR liaison who is stationed
at WR-ALC. There is no history of an official quality audit or
quality investigation being conducted by Navy FST personnel to
ensure compliance with policies, procedures and publications.

Enclosure (

)



GruQ 1650.2
21 Jun 13

Though the Navy has limited documentation of informal visits since
the DMISAs inception in 2002.

(b)(6)
Yankee 72
JAGMAN Investigating Officer
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WR-ALC QUALITY RANDOM SAMPLE ' aka RESULTS FROM ENGINEERING INSPECTIONS PERFORMED ON ALL YANKEE 72 PROPELLER BLADES

e ——
PRCPELLER 1 FRDPELLER 2 — | PROP'EI.L_R 3 PRGFELLER‘
BLADE 1 I BLADE 3 GLADE4 BLADE 1 BLADE 2 BLADE 3 [Z2T:T] BLADE 1 BUADE 3 * BLADE A BLADE 4 BLADE 1 BLADE 2 BLADE 3 BLADE 4
v BLADE 2 T —
ANODIZATION
LOCATED IN
CORROSION
ISOLATED ISOLATED ISOLATED ISOLATED
A c.!oswgﬂ clg%gg:cll)“ ACTIVE ACTIVE ACTIVE ACTIVE
CORROSION FOUND FOUND CORROSION | CORROSION | CORROSICN | CORRODSION
PRESENT Septomior 2011 | Suptember 2011 FOUND March | FOUND ldarch | FOUND March | FOUND March
2012 2012 202 2012
PERMATREAT SEE FOUTNOTE
2
QU ENG SEE FOOTNOTE
EPOXY PRIMER 2
] SEE TND'
ANODIZATION FD? TE

1 JUE TO THE FACT THAT ALL THE PROPELLERS WERE ALL OVERHALILED AND ASSEMBLED AT WR-ALC, AT VARIOUS TIMES 2003, 2011, ETC. AND THERE IS NO PFORMULA USED TO DETERMINE THE DATES

OF THESE OVERHAULS, THIS RANDOM SAMPLE CAN HE USED AS A SNAPSHOT TO DETERMINE THE QUALITY OF PRODUCTION AT WR-ACL OVER THE YEARS.

2 PROPELLER ASSEMBLY 2, BLADE 2 WITH 5N Ne03064A SHOULD HAYE BEEN REMOVED FROM SERVICE BY WR-ALC AT THE LAST OVERHAUL IN 2015, THIS WAS IN VIOLATOIN OF PUBLICATIONS MNAD3-20-C4

3 FoF 201, CORROSION WAS FOUND IN EVERY BLADE OF PROPELLER 3 AND THE EXISTENCE OF ANODIZE IN THE CORROSION PITS WAS A DIRCT RESULT OF IMPROPER PROCESSING AND FAILURE TO

REMOVE THIS CORROSION AT THE MOST RECENT PRPELLER OVERHAUL AT WR-ALC.
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SECTION | - TERMS OF AGREEMENT

1. PURPOSE. To provide an agreenent for depot maintenance
support for Navy C- 130 conponents.

2. AUTHORI TY. OPNAVI NST 4790. 14A, AMC-R 750-10, AFI 21-133(1),
MCO P4790. 10C, DLAD 4151. 16

3. EFFECTI VE DATES: 1 COct 2007 through 30 Sep 2012.

4. TERM NATI ON.

4.a.ltenms in this agreenent will be supported by the Agent for
the operational Iife of the equi pment. However, if termnation
is required, the MSO who is initiating termnation will notify

the other MSOin witing at the earliest possible date, but
not later than 180 days prior to the desired term nation date.

4.b. 1 mediately upon the initiation of a term nation request,
the Agent will convene a termnation review. The review wll
consider itens cited in paragraph 8 of Section Il and the cost
and inpact on the Agent's/Principal's prograns and resources.
The Agent's and Principal's financial and term nation
obligations will be clearly identified and assigned for
resolution by themor a higher authority. Term nation review
W Il provide for the transfer of these identifiable resources
based on nutual agreenent between the affected parties.
Transfer of resources will be in accordance wth existing

pr ocedur es.

4. c. Reductions of programred requirenments which cause the Agent
to require personnel reductions or incur substantial cost wll
be cause for a review using procedures stated in Section |

par agr aphs 4a and 4b.

5.PERIODI C REVIEW The agreenent will be reviewed at | east
annually to determ ne whether it should be continued, nodified,
or termnated. The periodic revieww |l normally be initiated
by the Principal and must be docunented by both Agent and
Principal utilizing the Periodic Review Certification Sheet.
Modi fications to an agreenent can be initiated by the Principal
or Agent and nust be signed by both parties to the agreenent.
The | atest date of the nodification constitutes the effective
date unless sone |later date is specified. Exhibits which
change or update current requirenents or cost data do not
necessarily require a nodification of this DM SA. Mbilization
requi renents that would affect the agreenent will be revi ewed

—For—cH--etal—Yse—Gaty* PAGE :
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to establish relative priorities and to determ ne whet her
nodi fication of the agreenent is necessary (see Section I,
par agr aph 10b(3)).

6. COORDI NATI ON REPRESENTATI VES AND RESPONSI BI LI Tl ES.

6. a. Agent :

Name (OXG) :
Organi zation and O fice Synbol/ Code WR- ALC/ 406 SCMS/ GUVA

Address: 460 Richard Ray Blvd, Ste 200, Robins AFB, GA 31098-
1813,

Phone No  [DEG)
(b) (6)

The Agent's representative(s)

For Requirenents and Fundi ng Coordi nation (801/206) for C130
Nare: (YO | PMS Buyer

Organi zation and O fice Synbol/Code: WR- ALC/ 409 SCMs/ GUMBB
Address: 460 R chard Ray Blvd, Ste 200, Robins AFB, GA 31098-
1813,

Phone Nunber: [QXE)

For Fundi ng Coordi nation for Cl30 (MPR s)

Narme: [(OXG)

Organi zation and O fice Synmbols: WR- ALC/ 330 ACSG GFFA
Address: 235 Byron St., 19A, RAFB, Ga., 31098-1640

Fax DSN. [(OXG)

For the Depot:

Narre: (OXG)

Organi zation and O fice Synbol: WR-ALC MXW OBVB

Address: 420 Richard Ray Blvd., Suite 100, RAFB, Ga., 31098-
1640

Phone: [XG)

6. a(1) Devel op and coordinate wth the Principal the specific
type and anount of support required.

6.a(2)1ssue work orders for the overhaul, repair, or
nodi fication of materials.

6. a(3) Report production status to the Principal by the 10th of
each nont h.

“For Official Use Only" PAGE :
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6.a(4)Distribute repaired itens in accordance with the
Principal's instructions.

6. a(5) Coordi nate arrangenents for add-on itens and cost
approval by the Principal.

6.a(6)Action Itens will be furnished by the Agent as input by
t he Agent and Princi pal .

6.a(7)Negotiate nutually agreeable work specifications with the
Princi pal .

6. a(8) Revi ew costs at | east sem annually and, based on the
results of that review, propose changes for negotiation with
the Principal.

6. a(9) Consol i dat e wor kl oads, where practical.

6. a(10) The agent will only induct assets that are funded. The
Agent will notify the Principal within 15 working days of
recei pt of funding.

6.a(11) Resol ve material shortages that disrupt delivery
schedul es; report to the Principal material shortages causing
schedul e slippage, pending obsol escence and the anti ci pated
date for receipt of such materials. The Agent's representative

will submt electronically Production Delay Reports (PDR) to
the appropriate Production Managenent Specialist (PMS) which
Will in turn provide this to the Principal

6. a(12) Ensure that the Principal's requirenents are properly
reflected in any contract in support of the DM SA

6.a(12)(a)Provide copies of all solicitations or bids to the
Princi pal .

6.a(12)(b)Provide copies of the contract and all nodifications
to the Principal.

“For—EH--eial—Use—Only" PAGE :
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6.a(12)(c)lnvite the Principal to participate in pre-
solicitation neetings, pre-award surveys, and post-award
conf erences.

6.a(12)(d)Invite the Principal to participate as a technical
advi sor in contract negotiations that will affect the
Principal's cost and/or scope of work.

6.a(13) Publish the DM SA wi thin 60 days of acceptance. The
DM SA is avail able via | MACS

6. b. Princi pal :

Requi renents and Fundi ng Coordi nati on for C130

Nare: [QXG)
Organi zation and O fice Synbol/Code NAVICP-Phil, 0341.43,

Addr ess: 700 Robbi ns Ave, Phil adel phia, PA 19111-5098

Phone No [(QXG) :
Emai |l :  [(OXG)

Requi renents and Fundi ng Coordination for Billing Inquiries
C130
Nanme: [(XG)

Organi zation: NAVI CP Phi | adel phi a
Addr ess: 700 Robbi ns Ave, Phil adel phia, PA 19111-5098

Phone Nunber: [QXG)

6. b( 1) Manage i nput of assets in accordance with the negoti ated
schedul es.

6. b(2)Provide disposition instructions for conpleted itens.
6.b(3)Interpret policy and technical data for the Agent.

6. b(4) Coordinate with the Agent increases and decreases in
programmed wor kl oads and provi de subsequent revisions to the
appropriate DM SA exhibits via | MACS

6. b(5) Negotiate nutually agreeable work specifications with the
Agent .

“For—EH--eial—Use—Only" PAGE :
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6. b(6) Assi st the Agent with overcom ng nmaterial shortages.

6. b(7) Devel op and coordinate with the Agent the specific type
and anount of support required.

6. b(8)Prepare the finalized DM SA for signature(s). Forward
the signed DM SA to the Agent for signature(s), publication,
and distribution.

6. b(9) Ensure negoti ated prograns and revisions are tinely and
adequately funded to neet production schedul es | AW DM SA.

6.b.(9)(a)M CAPS: N A

6. b(10)Action Itenms will be furnished by the Principal as input
by the Principal and Agent.

6. b(11)Informthe Agent if the work to be perforned is related
to a Foreign Mlitary Sales (FMS) case; requirenents peculiar
to FM5 cases will be addressed separately in the agreenent.

6.b.(12)Initially respond within 3 working days to issues
af fecting production and asset availability (when requested by
Agent), having an outlined resolution wthin 15 working days.

6.b.(13)On Exhibit Il itens agree on the quarterly schedule for
each applicabl e program beginning no later than 1 Cctober and
15 cal endar days prior to all other quarters.

6.b. (14)Notify the Agent of any M CAP or urgent requirenents
which will reduce production tine nornally allotted for repair.
This can be nmutual ly agreed upon between the PMS (and
schedul er) with docunentation through the email system

7. LI Al SON REPRESENTATI VE. The Principal may assign a |liaison
representative on a part-tine or full-tine basis at the Agent's
depot or contract adm nistration office.

8. CONTACTS W TH AGENT' S REPAIR FACILITY. Al contacts with
Agent's repair facility will be initiated through the
coordi nati on representatives.

~For (O ficial—UseOnly- PAGE :
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9. CONTRACT ADM NI STRATI ON.  Unl ess specific waivers are granted
by the Agent, the Principal wll deal with the Agent on any
matter concerning the Agent's contract.

10. SPECI FI C PROVI SI ONS

10. a. Support Required. The Agent shall perform or have
performed, all depot maintenance support required for iten(s)
specified in appropriate exhibits to this agreenent. See
Exhi bit VITA.

10. b. Program Data. The Agent wi || be provided the follow ng
program data as indicated to assist in planning depot
mai nt enance wor kl oads:

10. b(1) I medi ate Year Requirenents.

10. b(1)(a) Major Program The Principal will provide the Agent
with the immedi ate fiscal year (FY) depot maintenance

requi renents expressed in units of input or output (specify)
per nonth. Exhibit | reflects these data. As early as
practicable, but not |ater than August 1, the Principal wll
provi de projected requirenments for the next FY.

10. b(1) (b)M nor Program The Principal will provide data for
field-generated repairable conponents or mnor prograns for
i mredi at e FY depot nmai ntenance requirenents expressed in units

of input or output (specify) per quarter. Exhibit Il reflects
this schedule. Principal will identify line itens containing
requi renents for Agent price out by 1 May for the next fiscal
year and out-years. The requirenents will be priced no |ater

than 31 August. Funding will be provided quarterly, based on
the Principal's projected quarterly requirenents, adjusted to
reflect current funding |evels.

10.b(1)(c)International Logistics Progranms (ILP). The
Principal will provide data for |ILP/FMS prograns for inmedi ate
FY depot nmi ntenance requirenents. Exhibit | and Exhibit I
reflect this schedule. Projected requirenents will be provided
as avail abl e.

10. b(2) Proj ected Requirenents. Concurrent with the innmediate
FY data, the Principal will provide the Agent with a | ong-range
(five years beyond i mredi ate requirenents) estimte of depot

—For—Cfficial Use Only" PAGE :

|


anderson.thomas
Pencil


mai nt enance requi renents for major prograns expressed in annual
units of input. Mnor prograns will be for a m nimum of two
years and will be expressed in quarterly units of input. The
data are reflected in Exhibit Il11-A or Exhibit 111-B. Exhibit
I11-C may be used by the Principal to identify itens which wll
be added to Exhibits | or Il as imediate FY requirenents upon
t he Agent establishing capability.

10. b(3) Nati onal Emergency Requirenents. Requirenments for
nmobi |'i zation planning will be projected by the Principal for
the Agent's comm tnent of capacity and capability. These
projections will be included in Exhibit IV instead of
negotiating a separate agreenent. |If a requirenment does not
exi st or a projection cannot be nade, a statenent to that
effect will be included as Exhibit 1V.

10. b(4) Speci al Engi neering Support. Engi neering support
requested by the Principal which is beyond that necessary to
performroutine surveillance of the depot mai ntenance processes
and procedures will be identified in Exhibit V. These

requi renents will be separately funded.

10. b(5) Fai lure Analysis Reports (FAR), Teardown Defici ency
Reports (TDR), and Di sassenbly Inspection Reports (DIR). FARs,
TDRs, and DIRs may be requested at any tine by the Principal.
However, these actions wll be subject to separate funding and
defined as part of Exhibit VII-A  These reporting requirenents
are to be identified in Exhibit X

10. c. Man- Hour / Fl ow Ti me/ Cost Esti mati ng.

10.c(1) Cost and man-hour estimates will be devel oped in
accordance with current regul ations by the Agent for the
Principal for each itemto be supported, based on the total
units of planned production, type of work, and delivery
schedul es for the proposed interservice support. Such
estimates nust include all applicable elenents of cost and
shoul d, whenever possible, be validated by actual cost records
frompast repair activity operations or from conparable
production data, taking into consideration the differences in
wor kl oad and other factors. Estimates for a given line item
wi Il show the unit direct |abor man-hours and cost for the

pl anned production, based on the stabilized rate for the
period, which includes direct |abor, material, and overhead as
prescribed by DoD 7000. 14-R, Financial Mnagenent Regul ati on,
Vol ume 11B, chapter 13. Unit cost estimates will, whenever
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possi bl e, be devel oped and identified as fixed prices for the
FY, based on Exhibit VII. Costs incurred in support of Foreign
Mlitary Sale (FM5) will be docunmented and reported in
accordance with policies set forth per the Mlitary Articles
and Service List (MASL) and existing Service directives. Cost
estimates will be provided to the Principal by the Agent
normally not later than 90 cal endar days after receipt of the
Principal's 1 May requirenent identification when history is
avai | abl e.

NOTE: M CAP pricing will be provided within 15 worki ng days of
recei pt of requirenents when there is known history.

10. c(2) Cost of depot maintenance interservice support requiring
contractual effort will be estimated by the Agent.

10. c(3) Unserviceable itens will nornmally be processed and

shi pped serviceable to the Principal within the tine specified
in Exhibits | and I'l. Any scheduling in excess of this tine
will be negotiated with the Principal. It is agreed that the
time specified in Exhibits | and Il is required, but the Agent
will effect a reduced flow ti me whenever reasonabl e.

10.c(4) The Principal will review and eval uate these esti mates
prior to formal negotiation wth the Agent. Specific

rei nbursable costs wll be identified in the agreenment at the
time of formal negotiation.

10.c(5)Exhibits | and Il reflect the negotiated cost and man-
hour dat a.

10.c(6)Exhibit V reflects the negotiated cost/man-hour data for
speci al engi neering support.

10.d. Wrk Specifications. The Principal and Agent w |

negoti ate the work specifications. Once the work specification
has been agreed to, the Agent will notify the Principal before
changi ng the work specification. Were conditions exist that
are peculiar to the Principal (environnental, special

equi pnent, procedures, etc.) and require a change or addition
to the work specification, such change(s) wll be defined in
Exhibit VITA and identified in Exhibit VIIB. The contents of
t hese special sections will be agreed upon by negotiation and
mut ual consent before being incorporated into the Agent's work
specifications as an added section. Wen weapon systens or
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maj or assenblies, such as aircraft or engines, are involved,
and a common work specification cannot be devel oped, the

Principal's work specification will be nade an addendumto the
Agent's work specification. Wrk specification addenda of this
nature will be nodified only by the Principal. Inplenentation

of work specifications will be the sole responsibility of the
Agent. Deviations fromwork specifications, such as waivers,
engi neering change proposals, material substitutions or
alternate repair methods, not specifically authorized by the
wor k specification or el sewhere in the DM SA, shall only be
permtted after obtaining approval of the Principal.

10.d(1) Statenent of Wrk. When the Agent's current work
specification does not satisfy the Principals' requirenents, a
separate section will be nutually devel oped docunenting the
Principal's needs and included as Exhibit VIIA [Individual work
specification will be devel oped by the Agent on each system and
may be updated as needed.

10.d(2) Technical Data. The initial supply of the Principal's
engi neering directives, forns, and/or publications will be
listed in Exhibit VIIB and will be furnished by the Principal
prior to the beginning of work. Subsequent requirenents wll
be obtained by the Agent by submtting requisitions to the
appropriate source in accordance with AR 25-36, AFJI 21-301,
OPNAVI NST 5600. 22, MCO P5215.17B, MDO P5115.17B, DLAR 4151.9,
I nterservicing of Technical Mnuals and Rel at ed Technol ogy.
Direct liaison is authorized for the exchange of information
relative to alterations and engi neering change proposals as

t hey occur; however, exchange of all approved engi neering
nodi fications and product inprovenent information between the
Agent and Principal is the responsibility of the coordination
representatives, as specified in Section |, paragraphs 6a and
b. Technical Oder deficiencies will be reported utilizing AFTO
Form22 TAWT.O 00-5-7. This formis |ocated on the Wb at
http://ww. e-publishing.af .m| (Cick on electronic forns; AF
Techni cal Order) upon conpletion, forward the AFTO form 22 to

10.d(3)Bill of Materials/Miterial Requirenments List. The |ist
of materials required to support work specifications is shown
as Exhibit V.

10. d(4) Confi guration Managenent. When confi gurati on managenent
across Service lines applies, an agreenent will be negoti ated
bet ween the Principal and the Agent and furnished as Exhibit
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| X. The Agent will not make any configuration changes to the
Principal's equi prent without prior approval of the Principal.
The Principal and Agent will negotiate desired configuration
change costs.

10.e. Quality Assurance.

10. e(1) For work acconplished in a governnent-owned and
government -operated facility, the Agent will be responsible for
mai nt ai ni ng an adequate quality assurance program The Agent's
est abl i shed net hods and procedures, |SO 9002/3 or ASQC 9002/ 3,
or those specified in Exhibit VIIC wll be used.

10. e(2) For work acconplished under contract, the Agent wll
ensure the contractor maintains a quality assurance systemin
accordance with the provision of |1SO 9002/3 or ASQC 9002/ 3 and
delivers material of acceptable quality in accordance with the
ternms of the applicable contracts and specifications. The
Principal will deal with the Agent in all quality and contract
managenent matters.

10. e(3) For organic or contractual work, the Agent or the
Principal may require negotiated special exam nations of the

quality systemby a teamof quality assurance personnel. The
need for special examnation will be determ ned by agreenent
bet ween the Agent and Principal. For organic work, unless

ot herwi se agreed to, the Agent will conduct the exam nation and

invite the Principal to participate. For contractual work, the

contract shall specify that the Principal may request a
Product-Oriented Survey (POS) in accordance with Federal

Acqui sition Regulation (FAR), and the Agent w Il participate.
Exhibit VIII nay be used to reflect the paraneters for the PCS.
Normally, a POS is chaired by the requesting activity.

10.f. Economi c Repair Limtations. The econom c repair
[imtation for conponents listed in Exhibit Il will be 75%
(percent) of the latest acquisition unit cost or replacenent
price, if available. Wien it is apparent the cost to repair an
itemwl|

exceed this percentage over and above will be negotiated at
that time. The Agent will provide support docunentation (on an
AVSEL- TY-MM FORM for BER) to the Principal for determ nation of
itemregardl ess of disposition. The Agent will notify the
Principal and obtain disposition instructions. This
notification wll occur as early as possible, preferably upon
vi sual inspection or teardown and include the reasons for the
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recommendation as well as docunentation, pictures, etc. Repair
cost exceeding the economc repair Iimtation will be
separately negoti ated between the

Principal and the Agent. When abnornal conditions are
encountered that indicate funding constraints per unit wll be
exceeded, the Principal wll be notified i mediately of the
conditions and the estimated costs to conpl ete necessary
repairs. Unless otherw se authorized by the Principal, all work
will stop until approval to proceed is given.

10. g. Reusabl e containers. Reusable containers or airlift
dollies will be furnished by 1) LA IAWSPI. Containers and
dollies will be provided mnor repair by the Agent concurrent

wi th the mai ntenance program Upon receipt of inproperly
packaged or damaged containers; the Agent will submt an SDR to
DLA and notify the Principal. Any additional repair required

wi |l be negotiated between the Principal and Agent.

10. h. Costing: (Check as applicable),
X _ Fixed Price (Paragraph 10h(1)(a)),

__ Cost Reinbursabl e (Paragraph 10h(1) (b))

10. h(1) Costing wi Il be acconplished in accordance with the
current DoD regulations and terns of this agreenent. Enphasis
will be placed on collecting data reflecting the total cost
incurred. Sufficient information is required to identify such
itenms as direct | abor, overhead, operation, and mai nt enance of
facilities, repair parts, etc., in order that the proper

el ements of cost can be identified to obtain rei nbursenment and
satisfy accounting requirenments.

10. h(1)(a) Fixed Price. ...Requests for changes to negoti ated
fixed price itens, due to a change in scope of work, wll be
forwarded with adequate justification to the Principal for
concurrence/ nonconcurrence. The Principal wll reviewthe
justification and advise the Agent if the price change request
i s approved/ di sapproved with 10 worki ng days.

10. h(1) (b) Cost Rei nbursable. Wen the itens specified in
Exhibits | and Il are to be worked organically on a cost-

rei nbursabl e basis, a specific nunber of units or a specified
period of time nust be identified on the appropriate exhibit
until sufficient repair history beconmes avail able on which to
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base a fixed cost. The expenditures will be reviewed jointly
at | east sem annually to ensure adequate funding is avail able
to allow the Agent to support the Principal's requirenents.

10.i . Funding: (Check One),
X _Mlitary Interdepartnental Purchase Request (M PR),

_ Project Oder (PO

10.i (1) Funds to cover the cost of work or services to be
performed through DM SAs will be provided by MPR or PO M PRs
or PGs will be witten to cover the quantities reflected on the
DM SA and exhibits; and the funds wll, in all instances, be
sufficient to cover cost conputed under Section |, paragraph
10c. "Intent to fund docunents” nay be used to ensure tinely

i nduction of itens listed in Exhibits I and/or II. The MPR
will be formally accepted by neans of a DD Form 448- 2,
Acceptance of MPR and obligations will be recorded in
accordance with FAR and/or FMR  Anendnents to the funding
docurment will include all pertinent information contained in

t he basic fundi ng docunent

10.1 (2)Wen other than routine reports (see Exhibit X) are
required, the funding document will include a line itemto fund
such requirenents.

10.i (3) Fundi ng docunents will include sufficient funds to cover
t he cost of known packagi ng and crating requirenents.

10.i (4) The fundi ng docunent and all anmendnments will adequately
identify the appropriate transportation fund citation, and this
information will be provided to the shipping transportation

of ficer, when the shipping function will not be perfornmed by

t he DDD

10.1 (5) The fundi ng docunent, to the extent allowable, wll be
considered only as the funding docunent and will not contain
informati on ot her than that necessary for funding purposes.
The fundi ng docunent and all its amendnents will reference the
DM SA exhibit (or specific portions) to which it relates. The
fundi ng docunent will not contain information or directions
that conflict with this agreenent.
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10.1 (6)Wen there are insufficient nonconsunmables in the
Agent's inventory to initially support both Services

requi renents and the Principal cannot provide the necessary
material, the Principal will provide funds to the Agent in a
tinmely manner to procure material to neet the Principal's
requi renents. Follow on support will be provided as agreed to
within Section Il of this DM SA

10.i (7)Financial status of the funding docunment wll be
reviewed periodically to determ ne the adequacy of funds and
the funding will be adjusted accordingly.

10.1(8) The Principal wll address the fundi ng docunent and al
amendnent s to:

(b) (6)

War ner Robi ns ALC/ 406 SCMS/ GUMS
460 R cahrd Ray Blvd.,, Suite 200
Robi ns AFB, GA 31098-1813.

10.1(9) The Agent will accept or reject funding docunents within
15 cal endar days of receipt.

10.j Bil i ng.

10.j(1)Performng activities shall be reinbursed for the costs
of all goods and services ordered and produced as a result of

t hose orders. Billings and rei nbursements from ordering
activities for services or goods provided shall be acconplished
in the nost efficient and expeditious manner avail abl e.

10.j(2)Billings to ordering activities shall be as described in
t he fundi ng docunent for cost of all goods and services
ordered. This will be acconplished at |east on a nonthly
basi s. Guidance on di sbursenent of funds is provided in DoD
7000. 14-R, Volunme 11B, Chapter 61 and Vol une 5, Chapter 11, as
wel | as, Defense Finance and Accounting Service (DFAS) policy
and procedures, FM5S and Service guidelines. A review of the
financial status for cost reinbursenent prograns will be made

to effect necessary adjustnents whenever billing totals 50 and
75 percent of the funding docunent. The Agent is required to
provide billing information for the fundi ng docunent when

requested by the Principal
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10.j(3)The billings wll indicate the gross anount of the bill,
FMS case nunber when applicable, progress billings to date, the
net billings for the period, and other billing information on
negoti ated | abor, material, and FMS accessorial charges.

10.j.(4)A Il billing nust reference the M PR Control nunber
provided to the Agent upon fundi ng subm ssion of billing to the
near est Defense Financial Accounting Service (DFAS) office
servicing your activity

10. k. Reports. Reporting requirements related to this DM SA,
mutual |y agreed to by Principal and Agent, are set forth in
Exhibit X-A. Reports will be provided electronically to

(b) (6)

10.1. Personnel Spaces. The Agent agrees to acconplish the
Principal's current year requirenments wthout requesting

per sonnel spaces fromthe Principal. Additional workl oad
requested throughout the FY will be separately negotiated and
acconpl i shed by judicious use of overtine, if required. The
Agent will programfor projected or subsequent personnel

requi renents based on known workl oad requirenents.

10. m Security. The Principal will advise the Agent of the
security classification of the line itenms to be supported.
Classified material repaired in organic depots will be

saf eguarded in accordance with the Agent's security manual .
Classified material contracted to commercial sources wll be
protected in accordance with the Armed Services Industrial
Security Regulations. The Principal M SO reserves the
authority to reasonably challenge all security procedures and
nmeasur es.

10.n. Safety. The Agent will be responsible for safety
practices in accordance with current procedures. Speci al
safety requirenents are listed in Exhibit XI.

10. 0. G her Support. Any support beyond the specific provisions
of this agreenment shall be separately negotiated, funded, and
reflected in Exhibit XVl
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SECTION || - MATERI AL SUPPORT

1. PROCEDURES FOR SHI PMENT.

1.a. The Agent will account for all itenms received i n DODAAC
FB2065 and for the return of the specific stock-nunbered itemns,
including those itens with identity changes due to upgrade.

1.a(1)Agent's repair activity: FB2065 Robins AFB, GA 31098.

1. a(2)Packaging. Negotiated itens being shipped to the Agent
w Il be preserved and packaged in accordance w th packagi ng
procedures CO0030 of the NAVICP publications list. Any special
preservation, packaging, and packing instructions shall be in
accordance with instructions in Exhibit X V.

1. a(3)Markings. Containers and shipping docunents will be

mar ked i n accordance with M L-STD 129. Containers and shi ppi ng
docunents will be marked for (Navy) material for repair under
DM SA WR- ALC0303 ANKE. Any additional special marking shall be
in accordance with instructions in Exhibit Xl

1.b. To Principal: (See specific shipping instructions on
Exhibit X1, Part I1I)

1.b(1) Locat i on/ consi gnee.

Ship to: AS SPECI FI EDI N SPECI AL SHI PPI NG | NSTRUCTI ONS,
EXH BIT X1

1. b(2) Shipping Authority. Unless otherw se directed by the

Principal, all serviceable production will be shipped to
| ocation(s) specified in Section Il, paragraph 1b(1) (see
Exhibit XIlIl, Part I1).

1. b(3)Packagi ng Instructions. Negotiated itens being shipped
to the Principal will be preserved and packaged in accordance
with ML-STD 794. Any special preservation, packaging, and
packi ng instructions shall be in accordance with instructions
in Exhibit XV

1. b(4)Special Markings. Al shipping docunents will conformto
M LSTRIP. Markings will conformto requirenents of

Any additional special marking shall be in
accordance with instructions in Exhibit Xl

“For—EH-etal—Yse—enty" PAGE :

|

|H


anderson.thomas
Pencil


1. b(5) Met hod of Transportation. The transportation node wil
be determ ned on the basis of a DoD priority designator as
specified by the Principal.

1. b(6) Transportation Fund Citation. A transportation fund
citation may or may not be required.

1.b(6)(a)A transportation fund citation is not required if the
Def ense Logi stics Agency (DLA) perfornms the issue of the
repaired itemfromthe mai ntenance depot or from storage, and
its subsequent release to transportation for delivery to the
consignee, or delivery to the custoner. The DLA charge for the
i ssue transaction includes second destination transportation

wi thin the contiguous United States (CONUS)

1.b(6)(b)A transportation fund citation is required if DLA does
not performrepaired itemor storage issue.

1.b(6)(c)If a transportation fund citation is required for
return of items fromthe Agent's maintenance facility, the
Principal will include it on the M PR (DD Form 448, Bl ock 12)
or on the PO (Block 8), or provide it separately. Al shipping
docunents, including Governnent Bills of Lading (GBL), shal
cite the appropriate transportation fund citation.

2. PRODUCTI ON SUPPORT. The Agent and Principal will mutually
agree to any special provisions. The Agent and the Princi pal
shal |l negotiate and maintain |liaison on the maxi num quantities
of unserviceable assets to be maintained at the Agent's repair
facility in order to support the Agent's production schedul e on
a tinely basis.

3. EMERCENCY REPAI R PROVI SIONS. The Agent agrees to provide
enmer gency service when called upon by the Principal if within
operational and industrial capacity. The affected itenm(s) wll
be expedited conpatibly with other workloads of conparable
priority. Wien a negotiated itemrequires energency
processing, the Principal wll advise the Agent by nessage or

t el ephone call. The Agent's contact point for enmergency repair
requirenment is WR-ALC, Code LGPC, (912)926-4165/4189; DSN 468-.
When energency services/requirenents require additional
funding, they will be negotiated accordingly.
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4.1 TEM ACCOUNTABI LI TY.

4.a. The Agent will account for all itens received and for the
return of the specific stock-nunbered itens, including those
itens wwth identity changes due to nodification.

4.a.(1)Provide_nqQu

Princi pal POC (b) (6)

4.b. Material or parts condemmed as unserviceabl e and not
repairable, as the result of any inspection procedures/nethods
required by the work specification and for which the Materi al
Revi ew Board has directed material to be scrapped, shall be

di sposed of in accordance with current regul ations. Al
docunents pertinent to such material or parts nust contain a
certificate to the effect that all required nmutilation has been
acconpl i shed.

onsunpti on/ usage data to the

4.c. G her accountability procedures for itens on this agreenent
are:

No exchangeable itemshall be transferred to the Defense
Reutilization Marketing O fice (DRMO w thout obtaining
di sposition instructions fromthe Principal prior to disposal.

5. DEPOT MATERI AL SUPPCRT. The responsibility of both the
Principal and the Agent for providing material support
(nonconsunmabl e and consumable) will be outlined as follows (for
detailed material support procedures, see Exhibit XV):

5.a.Jointly Used/Jointly Managed Itens. These itens are
normal I y nonconsurmabl e materi al .

5.a(1)Initial Pipeline. Wen there is insufficient material in
the Agent's inventory to initially support both Services' work
requi rements, and the Principal has material avail able, the
Agent may requisition fromthe Principal that material
necessary to support the Principal's requirements. The Agent's
funds will be cited on the requisition form with the
expenditure recouped through material costs charged the
Principal for repair.

5.a(2)Foll ow-on. The Agent will acquire sufficient material in
a tinely manner to ensure support of the repair negoti ated.
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5.b.Joint Support Itens. |Itens nanaged by a single service
will be requisitioned by the Agent citing the Agent's funds
unl ess otherw se provided for in a joint support plan and/or
separately negotiated. Expenditures wll be recouped through
mat eri al costs charged to the Principal for repair.

5.c.Peculiar Itenms. Peculiar itens managed by the Princi pal
will be requisitioned by the Agent citing the Agent's funds

unl ess otherwi se provided for in a joint support plan and/or
separately negotiated. The Principal shall plan for supporting
the Agent's needs as negotiated. Expenditures wll be recouped
t hrough material costs charged to the Principal for repair.

5.d. Repairable Itenms. The Principal and the Agent w ||
negoti ate requirenments to establish a rotatable pool of
repai rabl e subassenblies. |If a pool is required, specific
details will be shown on Exhibit XV-A.

5. e. Defense Logistics Agency (DLA), General Services

Adm ni stration (GSA) and Other Material. Al DLA/GSA itens and
other material will be requisitioned by the Agent citing the
Agent's funds. Local purchase/ manufacture itens will be the
responsibility of the Agent.

5.f.Modification Kits. |If nodifications kits are required,
they will be furnished by the Principal to the Agent w thout
charge upon rel ease of the nodification directive. Exceptions
will be negotiated. |If and when kits are furnished, Exhibit
XV-B will furnish detailed instructions.

5.9. Material Support Procedures. For detailed material support
procedures other than Rotatable Pool Requirenents (Exhibit XV-
A) or Modification Kits (Exhibit XV-B) see Exhibit XV-C, O her
Mat eri al Support Procedures.

5.9.(1)Interchangeability and Substitutability (1&S). Wen
necessary, the Principal will ensure &S itens are provided | AW
the Principal service' s |&S table(s).

5.h.1tems Mssing on Inventory. Wen an end itemis received
m nus an account abl e asset, the Agent or DDD will inmediately
notify the Principal POC. of the shortage via AVSEL-TY-4304-R-E

"For Official Use Only" PAGE :

|


anderson.thomas
Pencil


form and request instructions (Ref Exhibit X-A). The Princi pal
POC wi Il provide instructions to the requestor within 10
wor ki ng days of receipt of the request. Refer to Techni cal
Order 00-35D-2 concerning tools and accessory type itens
subject to replacenent in reshipnent to and fromthe depot.

6. SUPPORT EQUI PMENT. Common and pecul i ar support equi pnent and
tooling are furnished or funded by the Principal to support the
Principal's requirenents in accordance with the terns of the
awar d/ deci si on or subsequent negotiations. Al support

equi pnent provided by the Principal remains the property of the
Principal and is returned upon term nation of the agreenent as
mutual |y agreed. Exhibit XVI will identify equipnent/tooling
on | oan and di sposition upon term nation

6.a. Spares. Upon term nation of this agreenent, the Agent w ||
furnish the

Principal Program Ofice with a listing of Principal-owned
nonconsumnabl e itens

properly identified and with the appropriate condition codes.
The principal wll

furni sh disposition instructions to the Agent.

6. b. Any Conflicts regarding the responsibilities identified
above will be

negoti ated between the Principal Program Ofice, and the Agent
on a case by

case basi s.

7. MATERI AL SOURCE CHANGES. The Agent will be responsible for
keeping current information on the source of material.

8. TERM NATI ON ASSETS DI SPCSI TI ON

8.a.Spares. Upon term nation of this agreenent, the Agent will
furnish the Principal with a listing of Principal-owned
nonconsumabl e itens properly identified and with appropriate
condition codes. The Principal will furnish disposition
instructions to the Agent.

8. b. Support Equi prrent and Tooling. Support equi pnent, tooling,
and software | oaned by the Principal shall be reported to the
Principal for disposition instructions.
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8.c. Common Material. Upon term nation of this agreenent, the
Agent's avail able assets will be prorated and distributed as
negoti ated between the Principal (s) and the Agent.

8.d. Unique Material. Disposition of Principal-funded,
Princi pal -unique material will be negotiated between the Agent
and the Principal.

9. CRI TI CAL ALLOYS AND/ OR PRECI QUS METALS RECOVERY.

Instructions for identification, conservation, segregation,

and/ or reclamation of parts containing critical alloys or
precious netals will be per DoD 4160.21-M Chapter X, "Precious
Met al s Recovery Prograni, and DoD 4160.21-M Defense
Reutilization and Marketing Manual, Chapter VIII, "Property
Requi ri ng Special Processing", paragraph B103, "Strategic and
Critical Materials to be Reported to General Services

Adm ni stration".

10. USE OF EXHI BI TS:

EXH BIT I (Schedul e and Costs - Major Progranms). Each item
listed will be identified with a three character, al pha-nuneric
WBS code in accordance wth DoD 7220.9-M Part VII, Chapter 76,
Addendum 4. FSG 34 itens will be coded "K-5-(blank)" (only
coded to second level - use two characters). The material cost
colum will be broken down into sufficient subcolums to

sati sfy accounting requirenents. The DLA cost colum w ||

i nclude only those costs for DDD support, negotiated as part of
the DM SA, that the DDD will bill to the Agent and the Agent
will bill the Principal. The DLA costs will be cross-
referenced to the Exhibits that specify DLA/ DDD support
functions. This exhibit will be used for major itens only.

The Principal wll determne the itemto be major. Tabs wll
be used to differentiate between workl oads on the same DM SA;
Exhibit | tabs will be identified with a single al pha
character. See Section |, paragraphs 10b(1)(a) and 10b(1)(c).

EXH BIT Il (Schedul e and Costs - Mnor Prograns). Each item
listed will be identified with a three character, al pha-nuneric
WBS code in accordance with DoD 7220.9-M Part VII, Chapter 76,
Addendum 4. FSG 34 itens will be coded "K-5-(blank)" (only
coded to second |l evel - use two characters). The material cost
colum wi Il be broken down into sufficient subcolums to

" For—EH--eiat—Yse—enty~ PAGE :

|


anderson.thomas
Pencil


sati sfy accounting requirenents. The DLA cost colum w ||
i nclude only those costs for DDD support, negotiated as part of
the DM SA, that the DDD will bill to the Agent and the Agent
will bill the Principal. The DLA costs will be cross-
referenced to the Exhibits that specify DLA/ DDD support
functions. This exhibit will be used for secondary itens only.
The Principal wll determne itens to be secondary. Tabs wll
used to differentiate between workl oads on the sane DM SA;
Exhibit Il tabs will be identified with a double al pha
character. See Section |, paragraphs 10b(1)(b) and 10b(1)(c).

EXHBIT Il (Projected Requirenents - Mjor Progranms, M nor
Progranms, and Pending Capability). Mjor prograns will be
identified as Exhibit Il1-A, Mnor Prograns will be identified
as Exhibit 111-B, and Projected Requirenments Pending Capability
will be identified as Exhibit I111-C. Tabs wll be used for
Exhibits Ill-Aand I11-B to differentiate between workl oads on
the sane DM SA and will reflect the Exhibit I or Exhibit Il tab
to which they refer. Exhibit Ill-Cwll utilize single alpha
tabs to differentiate between projected requirenents on the
same DM SA. Each itemlisted will be identified with a three
character al pha-nunmeric WBS code in accordance with DoD 7220. 9-
M Part VII, Chapter 76, Addendum 4. FSG 34 itens will be
coded "K-5-(blank)" (only coded to second | evel - use two
characters). See Section |, paragraph 10b(2).

EXH BI T | V(National Energency Requirenents). This exhibit wll
be used to project by nonth for a 12-nonth period requirenents
necessary to support the Principal's nobilization plan. If no
requirenent is docunmented, a statenent to that effect will be
made part of the exhibit. Tabs will be used for Exhibit IV to
differentiate between workl oads on the same DM SA and wi | |
reflect the Exhibit | or Exhibit Il tab to which they refer.
Each itemlisted will be identified with a three character

al pha-nuneri ¢ WBS code in accordance with DoD 7220.9-M Part
VI, Chapter 76, Addendum 4. FSG 34 itenms will be coded "K-5-
(blank)" (only coded to second | evel - use two character). See
Section |, paragraph 10b(3).

EXH BI T V(Speci al Engineering Support). As specified in
Section |, paragraph 10b(4). This exhibit will be used to
identify any special engineering support required by the
Princi pal for depot maintenance over and above that required
for general surveillance of the repair process. If it is
necessary to refer to specific workload itenms, reference to
Exhibit | or Il Tab and Item Nunbers should be nade in text.
Al'l support requirenments will include estimted quantities of
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man-years required fromthe Agent.

EXHHBIT VI(Bill of Material/Material Requirenents List). This
exhibit will be used for listing, by usage rates, all material
requi red for depot nmaintenance of the negotiated end item The
format for reflecting these data and the decision for the use
of this exhibit will be agreed to during the DM SA
negoti ati ons. See paragraph 10d(3). Wen used, it mnust
contain at |east the negotiated end itens, m ssion, design, and
series (MDS) or nmust be reflected in Exhibits I and Il with a
breakdown of supporting parts by NSN, quantity per assenbly,
over haul replacenent factor, and source of supply.

EXHBIT VII (Wrk Specifications/Quality Assurance). These
exhibits will include applicable information cited in Section
|, paragraphs 10d and 10e and agreed to during negotiations.
Statenent of Work will be identified as Exhibit VII-A,

Techni cal Data List and Line Item Cross-Reference will be
identified as Exhibit VII-B, and Quality Assurance Requirenents
will be identified as Exhibit VII-C. If it is necessary to
refer to specific workload itenms on Exhibits VII-A and VII-C
reference to Exhibit | or Il tab and item nunbers should be
made in text.

EXHHBIT VIl (Product Oiented Survey Paranmeters). This exhibit

will include applicable information cited in Section |
paragraph 10e(3). |If it is necessary to refer to specific
wor kl oad itens, reference to Exhibit I or Il Tab and Item

Nunbers shoul d be made in text.

EXH BI T | X(Joint Operating Procedure for Configuration
Managenent). \When applicable, as specified in Section |

par agraph 10d(4), a joint agreenent on configuration nanagenent
w Il be negotiated and attached. |If it is necessary to refer
to specific workload itens, reference to Exhibit | or Il Tab
and Item Nunbers shoul d be nade in text.

EXH BI T X-A(List of Reports). As specified in Section |
par agraph 10k. Required reports, other than the Mnthly
Production Report, will be negotiated and a sanple, with
directions attached.

EXH BIT X-B(Mnthly Production Report). As specified in
Section |, paragraph 10k. If specified on Exhibit X-A, the
Agent will submt this exhibit to the Principal generally
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within 10 cal endar days of the end of each nonth. Definition
of key terns used on this exhibit are as foll ows:

1. Control Nunber - An al pha-nuneric character sequence
assigned by the Agent for each workload itemon a DM SA used to
identify and track progress of the itemthrough the Agent's
mai nt enance system

2. Negoti ated Requi renent (NEG REQ - The quantity, agreed upon
between the Principal Agent, that is to be repaired/ overhaul ed
by the Agent. For this exhibit, this quantity is the sunmation
of the negotiated requirenents for the FY specified within the
fundi ng docunent and corresponds to the appropriate Exhibit |
or I1.

3. Quantity Received This Month - The quantity of a workl oad
itemthat has been received at the Agent's Repair Facility in
the last 30 days or since the |last nonthly production report
(if a report was submitted in the previous nonth).

4. Quantity Received To Date - The quantity of a workload item
that has been received at the Agent's Repair Facility since the
change of the FY inclusive of the |last 30 days or since the
| ast nonthly production report.

5. Quantity Shi pped Serviceable (SVCABLE) This Mdnth - The
gquantity of a workload itemthat has been shipped in a

servi ceabl e condition (Condition Code "A") fromthe Agent's
Repair Facility to a location nanmed by the Principal in the

| ast 30 days or since the last nonthly production report (if a
report was submtted in the previous nonth).

6. Quantity Shi pped Serviceable (SVCABLE) To Date - The
guantity of a workload itemthat has been shipped in a
servi ceabl e condition (Condition Code "A") fromthe Agent's
Repair Facility to a |l ocation named by the Principal since the
change of the FY inclusive of the |last 30 days or since the
| ast nonthly production report.

7. Quantitiy Shipped Unserviceable (UNSVCABL) This Month - The
guantity of a workload itemthat has been shipped in an
unservi ceable condition (Condition Code "F') fromthe Agent's
Repair Facility to a |ocation naned by the Principal in the
| ast 30 days or since the last nonthly production report (if a
report was submtted in the previous nonth).

“For—e&Hicial—Use—Only"— PAGE :
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8. Quantity Shi pped Unserviceabl e (UNSVCABL) To Date - The
guantity of a workload itemthat has been shipped in an
unservi ceabl e condition (Condition Code "F') fromthe Agent's
Repair Facility to a |location nanmed by the Principal since the
change of the FY inclusive of the |last 30 days or since the
| ast nonthly production report.

9. Quantity Shipped Gther Condition This Month - The quantity
of a workload itemthat has been shipped in any condition other
than Condition Codes "A" or "F' fromthe Agent's Repair
Facility to a location nanmed by the Principal in the last 30
days or since the last nonthly production report (if a report
was submitted in the previous nonth).

10. Quantity Shipped Gther Condition To Date - The quantity of
a workload itemthat has been shipped in any condition other
than Condition Codes "A" or "F' fromthe Agent's Repair
Facility to a |l ocation nanmed by the Principal since the change
of the FY inclusive of the last 30 days or since the |ast
nmont hl y production report.

11. Quantity Condemmed This Month - The quantity of a workl oad
time that has been reported as condemmed by the Agent's Repair
Facility in the last 30 days or since the |last nonthly
production report (if a report was submtted in the previous
nont h) .

12. Quantity Condemmed To Date - The quantity of a workl oad
itemthat has been reported as condemned by the Agent's Repair
Facility since the change of the FY inclusive of the last 30
days or since the last nonthly production report.

13. Quantity Repaired This Month - The quantity of a workl oad
itemthat has been reported as produced/repaired by the Agent's
Repair Facility in the last 30 days or since the last nonthly
production report (if a report was submtted in the previous
nont h) .

14. Quantity Repaired To Date - The quantity of a workload item
t hat has been reported as produced/repaired by the Agent's
Repair Facility since the change of the FY inclusive of the
| ast 30 days or since the last nonthly production report.
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15. 1 n-Supply Condition Code "A" - The quantity of a workl oad
itemthat is in the possession of the |local supply facility in
a serviceable condition (Condition Code "A") on the date of
this nmonthly production report.

16. 1 n-Supply Condition Code "F' - The quantity of a workl oad
itemthat is in the possession of the local supply facility in
an unservi ceable condition (Condition Code "F') on the date of
this nmonthly production report.

17.1n-Supply Condition Code "G' - The quantity of a workl oad
itemthat is in the possession of the local supply facility in
a "long-ternt awaiting parts condition (Condition Code "G') on
the date of this nonthly production report. Itens are consider
in "long-tern awaiting parts status when the item has been
pl aced in the possession of the local supply facility pending
avai lability of repair parts rather than remaining in the
possession of the Agent's Repair Facility ("short-tern').

18. 1 n-Supply Condition Code "OTHER' - The quantity of a
workl oad itemthat is in the possession of the |ocal supply
facility in any Condition Code other than "A","F',"G', or in
transit (TRANS) fromthe storage facility to the repair
facility on the date of this nmonthly production report.

19. 1 n-Supply Condition Code "TRANS" - The quantity of a
workload itemthat is in transit (TRANS) fromthe storage
facility to the Agent's Repair Facility on the date of this
nmont hl y production report.

20. I n- Mai nt enance Condition "AW" - The quantity of a workl oad
itemthat is in the possession of the Agent's Repair Facility
and in a "short-ternf awaiting parts (AWP) status on the date
of this nonthly production report.

21.1n-Mai ntenance Condition "AWM - The quantity of a workl oad
itemthat is in the possession of the Agent's Repair Facility
and in an awai ting mai ntenance (AWM status on the date of this
nmont hl y production report.

22. 1 n-Mai ntenance Condition "OND' - The quantity of a workl oad
itemthat is in the possession of the Agent's Repair Facility
in an on work order (OAND) status on the date of this nonthly
production report.
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23. 1 n- Mai nt enance Condition "TRANS' - The quantity of a
workload itemthat is in transit (TRANS) fromthe Agent's
Repair Facility to the local supply facility on the date of
this nmonthly production report.

24. Conment - An entry in this colunm denotes a situation not
fully explained by the condition or status entries on part 1 of
the nonthly production report and which is nore fully explained
on part 2 (coments).

EXH BIT Xl (Safety). As specified in Section |, paragraph 10n.
The DDD | ocated on site at the Agent's Repair Facility may have
responsibilities listed on this exhibit. Al support services
which will be perfornmed by the |ocal DDD, and any associ at ed
costs, will be specifically identified on this exhibit and the
costs included in the Unit DLA Cost columm of Exhibits I and
1. If it is necessary to refer to specific workload itens,
reference to Exhibit | or Il Tab and Item Nunbers shoul d be
made in text.

EXH BIT XI'I (Special Mrkings). As specified in Section II,

par agraphs la and 1b. Al support services which wll be
performed by the | ocal DDD, and any associ ated costs, wll be
specifically identified on this exhibit and the costs included
in the Unit DLA Cost colum on Exhibits I and Il. If it is
necessary to refer to specific workload itenms, reference to
Exhibit | or Il Tab and Item Nunbers should be nade in text.

EXH BI' T XII1(Special Shipping Instructions). As specified in
Section |l, paragraph 1b. Al support services which will be
performed by the |local DDD, and any associ ated costs, wll be
specifically identified on this exhibit and the costs included
in the Unit DLA Cost colum on Exhibits I and I

EXH BI T Xl V(Speci al Preservation, Packagi ng and Packi ng

Instructions). As specified in Section Il, paragraph 1b. Al
support services which will be performed by the |ocal DDD, and
any associated costs, wll be specifically identified on this
exhibit and the costs included in the Unit DLA Cost columm on
Exhibits | and Il. If it is necessary to refer to specific
wor kl oad itens, reference to Exhibit | or Il Tab and Item

Nunber should be nade in text.

EXH BI T XV(Material Support Procedures). These exhibits wll
be used to prescribe detailed supply procedures for the

—For—&Hici-al—Use—Gnty*- PAGE : 12


anderson.thomas
Pencil


Principal in support of the Agent and vice versa. Those
procedures that apply only to internal operations of either the
Principal or the Agent will be included, nor will the exhibit
be required if the procedures are adequately covered in Section
|1, paragraph 5.

EXH BI T XV- A(Rot at abl e Pool Requirenents). As specified in
Section |1, paragraph 5d, this exhibit will identify the
repairables to be |oaned to the Agent, the quantity (level),
identification of the lender, identification of the borrower,
and the required MLSTRI P/ M LSTRAP docunent ati on.

EXH BI T XV-B(Mdification Kits). As specified in Section |1,
Par agr aph 5f.

EXH BIT XV-C(OQt her Material Support Procedures). As specified
in Section Il, paragraph 5g. |If it is necessary to refer to
specific workload itens, reference to Exhibit I or Il Tab and
|t em Nunbers shoul d be nmade in text.

EXH BIT XVI(Tools and Equi pnent). This exhibit will specify
the responsibility of the Principal to |oan any production
equi pnent or tooling to the Agent. See Section |I, paragraph
6. This exhibit will identify this equipnment, its ownership,
and its disposition upon term nation of the agreenent.

EXH BIT XVII O her Support (Non-Engineering). As specified in
Section |, paragraph 10o. This exhibit is to be used to
reflect any special support required over and above the
specific provisions of this agreenent, such as field teans,
study groups, training, etc. Al support services which wll
be perforned by the local DDD will be specifically identified
on this exhibit. |If it is necessary to refer to specific
wor kl oad itens, reference to Exhibit I or Il Tab and Item
Nunmbers shoul d be made in text.
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USE OF EXH BI TS

APPLI - NOT APP-
EXH BI T CABLE LI CABLE

I SCHEDULE & COSTS - WMaj or prograns X
X SCHEDULE & COSTS - M nor Prograns x
111-A PROJECTED REQ TS - Maj or Prograns X
[11-B PRQIECTED REQ TS - M nor Prograns __X- -
I11-C PRQIECTED REQ TS - Pendi ng Capability o _X
|V NATI ONAL EMERGENCY REQ TS X -
Y, SPECI AL ENGI NEERI NG SUPPORT x
Vi BI LL OF MATERI AL/ MATERI AL REQ TS LI ST X
VIT-A STATENENT OF WORK x
VII-B TECH DATA LI ST & LI NE | TEM CROSS REF x
VIl-C QUALI TY ASSURANCE REQ TS x
VI PRODUCT ORI ENTED SURVEY PARAMVETERS X
| X JONT OP PROC FOR CONFI G MGMT X
X- A LI ST OF REPORTS x
X-B Mont hly DM SA Producti on Report __X- -
X SAFETY X
Xi | SPECI AL MARKI NGS x
XI1l-Part 1  SPECI AL SHI PPI NG | NSTRUCTI ONS PART | x
XI11-Part 2  SPECI AL SHI PPI NG | NSTRUCTI ONS PART | | x
XIl1l-Part 3  SPECIAL SHI PPI NG | NSTRUCTI ONS PART 11 | x
XV SPECI AL PRSRV, PACKAGI NG PACKI NG | NST. x
XV- A ROTATABLE POOL REQ TS X
XV- B MODI FI CATI ON KI TS X
XV- C OTHER MATERI AL SUPPORT PROCEDURES X
XV TOOLS AND EQUI PVENT X
XVI | OTHER SUPPORT ( NON- ENGI NEERI NG) o X
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DM SA: WR- ALCO3 03ANKE FY: 2009 PRI NClI PAL: NAVI CP- P
EXH BIT | AGENT: WR- ALC- C\VD
SCHEDULE & COSTS - MAJOR PROGRAMS DATA CURRENT AS OF: 31-AUG 10
VERS|I ON TYPE: OF
TAB: DESCRI PTI ON: REPAI R FACI LI TY:
NSN PART NO. & CAGE TOTAL
| TEM NO. WBS | nout / Qut put oCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
STOCK UNI T FLOW UNI T LABOR UNI T COST UNI T COST UNIT TOTAL TOTAL
LI ST MAN TI VE COST MATERI AL MATERI AL DLA UNIT COosT
*%% NO DATA ENTERED ***
ORI G NAL: CHANGES:
For—Oficiral—dse—onty* PACE: 1 OF: 1
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DM SA: WR- ALCO3 03ANKE FY: 2009 PRI NCI PAL.: NAVI CP- P
EXH BI T |1 AGENT: WR- ALC- C\VD
SCHEDULE & COSTS - M NOR PROGRAMS DATA CURRENT AS OF. 31- AUG 10
VERSI ON TYPE: OF
TAB: AA DESCRI PTI ON: REPAI R FACI LI TY: WR- ALC- SOR
NSN/ PART NO. & CAGE
ITEMNO  A\D NOMENCLATURE VBS I nput / Qut put 1sT 2ND 3RD A4TH ToTAL
STOCK UNIT FLOW FI XED ESTI NATED UNI T LABOR UNI T CosT UNI T CosT UNIT TOTAL TOTAL
LI ST MAN TIME CosT UNIT COosT MATERI AL MATERI AL DLA UNI'T CcosT
PRI CE HOURS DAYS cosT (INCL O H EXP I NV CosT* cosT
Comment Type
(Change, Devi ation, Negot i at or
Negot i ation, Pernmanent) Rol e Comment Text
0001 DELETE - PHASE Qut put 0 0 0 0 0
ITEMIS NIMSC 5
0.00 0 \% 0.00 0.00 0.00 0.00 0.00 0.00
Per manent Pri nci pal NI IN 00-0835312: NIMSC 5 - NO DM SA REQUI REMENTS
0002 DELETE - PHASE Qut put 0 0 0 0 0
ITEMIS NIMSC 5
0.00 0 \% 0.00 0.00 0.00 0.00 0.00 0.00
Per manent Pri nci pal NI IN 00-612-8048: NIMSC 5 - NO DM SA REQU REMENTS
0003 7R 1560006136501 Qut put 0 0 0 0 0
DOOR, ACCESS, Al RCRAFT
52503. 00 0 % 0.00 0.00 0.00 0.00 0.00 0.00
0004 DELETE - PHASE Qut put 0 0 0 0 0
ITEMIS NIMSC 5
0.00 0 \% 0.00 0.00 0.00 0.00 0.00 0.00
Per manent Pri nci pal NI IN 00-632-0042: NIMSC 5 - NO DM SA REQUI REMENTS
0004 A DELETE - PHASE Qut put 0 0 0 0 0
ITEMIS NIMSC 5
0.00 0 \% 0.00 0.00 0.00 0.00 0.00 0.00
Per manent Pri nci pal NI I N 00-083-5314: NIMBC 5 - NO DM SA REQUI REMENTS
0005 7R 1560007680083 Qut put 1 0 0 0 1
LEADI NG EDGE, Al RCRAFT
34407. 00 0 % 27346. 00 0.00 0.00 0.00 27346. 00 27346. 00
ORI G NAL: 22- AUG 08 CHANGES:
LEor OHficial Use Only" PAGE: 1 o9
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DM SA: WR- ALCO3 03ANKE FY: 2009 PRI NCI PAL: NAVI CP- P
EXH BI T |1 AGENT: WR- ALC- C\VD
SCHEDULE & COSTS - M NOR PROGRAMS DATA CURRENT AS OF. 31- AUG 10
VERSI ON TYPE: OF
TAB: AA DESCRI PTI ON: REPAI R FACI LI TY: WR- ALC- SOR
NSN/ PART NO. & CAGE 1ST 2ND 3RD 4TH TOTAL
| TEM NO. AND NOVENCLATURE WBS I nput / Qut put
STOCK UNIT FLOW FI XED ESTI NATED UNI T LABOR UNI T CosT UNIT CosT UNIT TOTAL TOTAL
LI ST MAN TIME CosT UNIT COosT MATERI AL MATERI AL DLA UNI'T CcosT
PRI CE HOURS DAYS cosT (INCL O H EXP I NV CosT* cosT
Comment Type
(Change, Devi ation, Negot i at or
Negot i ation, Pernmanent) Rol e Comment  Text
0006 7R 1560008635257 Qut put 0 0 0 0 0
PANEL, STRUCTURAL, Al RCRAFT
13055. 00 0 0 \% 0.00 0.00 0.00 0.00 0.00 0.00
0007 DELETE - PHASE Qut put 0 0 0 0 0
ITEMIS NIMSC 5
0.00 0 0 Y 0. 00 0.00 0. 00 0.00 0.00 0.00
Per manent Pri nci pal NI I N 00-944-3452: NIMSC 5 - NO DM SA RQRMIS
0008 7R 1610000309552LC Qut put 2 2 2 5 11
54H60- 111 73030
PROPELLER, Al RCRAFT
124480. 00 281. 22 45 % 35553. 00 15903. 00 7638. 00 0.00 59094. 00 650034. 00
0008 A DELETE - DN Qut put 0 0 0 0 0
DROPPED | TEM
97540. 00 0 0 \% 0.00 0.00 0.00 0.00 0.00 0.00
0008 B DELETE - DN Qut put 0 0 0 0 0
DROPPED | TEM
97540. 00 0 0 Y 0. 00 0.00 0. 00 0.00 0.00 0.00
0009 7R 1610001796097LC Qut put 0 0 0 0 0
54H60C130TC 73030
PROPELLER, Al RCRAFT
56940. 00 288. 47 45 \% 36424. 00 15518. 00 0.00 .00 51942. 00 0.00
ORI G NAL: 22- AUG 08 CHANCES:
“For—OH-ecial—Use—O1y™" PAGE: 2 o9
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DM SA: WR- ALCO3 03ANKE

EXH BIT I

SCHEDULE & COSTS -

TAB: AA

DESCRI PTI ON:

M NOR PROGRAMS

FY: 2009

PRI NCI PAL:

AGENT:

NAVI CP- P
V\R- ALC- CVD

DATA CURRENT AS OF: 31- AUG 10

VERSI ON TYPE:

REPAI R FACI LI TY: WR- ALC- SOR

OF

I TEM NO.

NSN/ PART NO. & CAGE
AND NOVENCLATURE

1ST 2ND 3RD
I nput / Qut put

4TH

TOTAL

STOCK
LI ST
PRI CE

UNI'T

FLOWV
TIME
DAYS

FI XED ESTI MATED UNIT LABOR
cosT UNIT cosT
cosT (INCL O H)

UNI'T COST
MATERI AL
EXP

UNI T COST
MATERI AL

I NV

UNI'T

cosT*

TOTAL
UNIT
CosT

TOTAL
CosT

Comment Type

(Change, Devi ation,
Negoti ati on, Pernanent)

Negot i at or
Rol e

Comment  Text

0010

7R 1610002097984LC
739070-1

HOUSI NG ASSEMBLY

73030

54296. 00

68. 35

22

Qut put 2 2 2

Y 8655. 00

10807. 00

943. 00

20405. 00

163240. 00

0011

DELE - PHASE ||
ITEMIS NIMSC 5

2470. 00

Per manent

0

Qut put 0 0 0

Y 0.00

0

0.00

Pri nci pal

1610- 00- 805- 7593 transitioning to NI MSC 5

0011A

DELE - PHASE |1
ITEMIS NIMSC 5

3240. 00

Per manent

0

Qut put 0 0 0

Y 0.00

0.00

Pri nci pal

NSN 1610-00-179-6130 transition to Phase I, N MSC 5

0012

7R 1610008736424LC
560501

AFTERBCDY HALF BODY

73030

2900. 00

10.18

13

Qut put 0 5 4

Y 1274. 00

12

1405. 00

16860. 00

0014

DELETE - DN
DROPPED | TEM

Qut put 0 0 0

48400. 00

Per manent

0

Y 0. 00

Princi pal

Mdify to Item 14c, NSN 4810-01-467-3559 , P/ N 714367-3

ORI Gl NAL:
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DM SA: WR- ALCO3 03ANKE FY: 2009 PRI NCI PAL.: NAVI CP- P
EXH BIT |1 AGENT: WR- ALC- CVD
SCHEDULE & COSTS - M NOR PROGRAMS DATA CURRENT AS OF: 31- AUG 10
VERSI ON TYPE: OF
TAB: AA DESCRI PTI ON: REPAI R FACI LI TY: WR- ALC- SOR
NSN/ PART NO. & CAGE 1ST 2ND 3RD 4TH TOTAL
| TEM NO. AND NOVENCLATURE WBS I nput / Qut put
STOCK UNIT FLON FI XED ESTI MATED UNIT LABOR UNIT COST UNI T CosT UNIT TOTAL TOTAL
LI ST MAN TIME CosT UNIT COosT MATERI AL MATERI AL DLA UNI'T CcosT
PRI CE HOURS DAYS cosT (INCL O H) EXP I NV COosT* CcosT
Comment Type
(Change, Devi ation, Negot i at or
Negot i ation, Pernmanent) Rol e Comment Text
0014 A DELETE - DN Qut put 0 0 0 0 0
DROPPED | TEM
39360. 00 0 0 \% 0. 0.00 0.00 0.00 0.00
Per manent Pri nci pal NI I N 00-967-9835: dropped item- 'DN status applies
00148 7R 4810013479419LC Qut put 0 0 0 0 0
714367-2 73030
VALVE ASSEMBLY
48400. 00 0 0 Y 0.00 0.00 0.00 0.00 0.00
Per manent Pri nci pal Modify to I'tem l4c, NSN 4810-01-467-3559 , P/ N 714367-3
0014C 7R 4810014673559L.C Qut put 0 0 0 0 0
714367-3 73030
VALVE ASSEMBLY
50462. 00 40. 61 15 \% 5129. 00 7400. 00 270. 00 0.00 12799. 00 0.00
Per manent Pri nci pal Modi fy Item 0014, NSN 4810- 00- 962-3052, P/N 714367-1,
and |tem 0014B, NSN 4810-01-347-9419, P/ N 714367-2, to this configuration.
0014 D 4810015393649 Qut put 25 11 11 10 57
714367- 4 73030
VALVE HOUSI NG
0.00 40. 61 15 Y 5129. 00 7400. 00 270. 00 0.00 12799. 00 729543. 00
Per manent Pri nci pal NSN is a "TM5" type NSN, pending FLIS access.
ORI G NAL: 22- AUG 08 CHANCES:
- - PAGE: 4 oF:9
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DM SA: WR- ALCO3 03ANKE

EXH BIT I

SCHEDULE & COSTS - M NOR PROGRAMS

TAB: AA

DESCRI PTI ON:

FY:

2009

PRI NCI PAL:

AGENT:

REPAI R FACI LI TY: WR- ALC- SOR

NAVI CP- P
V\R- ALC- CVD
DATA CURRENT AS OF: 31- AUG 10

VERSI ON TYPE: OF

NSN/ PART NO. & CAGE

ITEMNO.  AND NOVENCLATURE

1ST
I nput / Qut put

2ND

3RD 4TH TOTAL

STOCK UNIT
LI ST MAN
PRI CE HOURS

FLOWV
TIME
DAYS

FI XED ESTI MATED
cosT UNI' T
cosT

UNIT LABOR
cosT
(INCL O H)

UNI'T COosT UNI T COST
MATERI AL MATERI AL
EXP I NV

TOTAL
UNIT
CosT

TOTAL
CosT

Comment Type
(Change, Devi ation,
Negoti ati on, Pernanent)

Negot i at or
Rol e

Comment  Text

0015 DELETED- 02
TRANSFER TO TAB BB

0.00 0

Per manent

0

Qut put 0

Y

. 00

.00

.00

Pri nci pal

Primary itemis N MSC 5

0016 7R 1610011435531LC

774474-2 73030

STOP ASSEMBLY, LOW PI TCH

8650. 00 14.51

22

Qut put 0

1830. 00

1119. 00 0.

00

.00

2949. 00

.00

0016 A 7R 1610006286032LC
STOP ASSY, LOW PI TCH

8970. 00 14.51

22

Qut put 0

1830. 00

0 0 0

1119. 00 0.

00

. 00

2949. 00

.00

0017 7R 1610011669359LC

773824-1 73030

SPI NNER, PROPELLER, Al RCRAFT

18440. 00 0

Per manent

Qut put 0

Y

0 0 0

.00

. 00

.00

Pri nci pal

1610- 01-166-9359 is NIMSC 5 for Navy

0017 A 7R 1610008761812LC
SPI NNER, PROPELLER, Al RCRAFT

Qut put 0

15050. 00 0

Per manent

0

Y

.00

.00

.00

Princi pal

1610- 00-876- 1812 is NIMSC 5 for Navy

ORI G NAL: 22- AUG 08  CHANGES:

PAGE: 5
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DM SA: WR- ALCO3 03ANKE FY: 2009 PRI NCI PAL: NAVI CP- P
EXH BI T |1 AGENT: WR- ALC- C\VD
SCHEDULE & COSTS - M NOR PROGRAMS DATA CURRENT AS OF. 31- AUG 10
VERSI ON TYPE: OF
TAB: AA DESCRI PTI ON: REPAI R FACI LI TY: WR- ALC- SOR
NSN PART NO. & CAGE 1ST 2ND 3RD 4TH TOTAL
| TEM NO. AND NOVENCLATURE WBS I nput / Qut put
STOCK UNIT FLOW FI XED ESTI MATED UNI T LABOR UNIT CosT UNI T COST UNIT TOTAL TOTAL
LI ST MAN TIME CosT UNIT COosT MATERI AL MATERI AL DLA UNIT CcosT
PRI CE HOURS DAYS CosT (INCL O'H) EXP I NV COST* cosT
Comment Type
(Change, Devi ation, Negot i at or
Negot i ation, Pernmanent) Rol e Comment  Text
0018 7R 5977012094979 Qut put 0 0 0 0 0
784755- 1 73030
HOLDER, ELECTRI CAL CONTACT RI NG
7670. 00 7.63 10 Y 958. 00 245. 00 0. 00 0.00 1203. 00 0.00
0018 A 7R 5977008736423 Qut put 0 0 0 0 0
554631 73030
HOLDER, ELECTRI CAL CONTACT RI NG
6725. 00 8.87 11 Y 1119. 00 738. 00 0. 00 0.00 1857. 00 0.00
0018 B 7R 5977000715472 Qut put 0 0 0 0 0
715805- 1 73030
HOLDER, ELECTRI CAL CONTACT RI NG
6725. 00 7.75 0 Y 598. 00 580. 00 0. 00 0.00 1178. 00 0.00
0019 7R 1610012688008LC Qut put 0 0 0 0 0
557700- 1 73030
AFTERBODY ASSEMBLY
8580. 00 22.01 19 \% 2763. 00 365. 00 0. 00 0.00 3128. 00 0.00
0019A 7R 1610008770164LC Qut put 0 0 0 0 0
AFTERBODY ASSEMBLY
8260. 00 0 0 Y 0. 00 0.00 0. 00 0.00 0.00 0.00
ORI G NAL: 22- AUG 08 CHANGES:
- g PAGE: 6 oF: 9
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DM SA: WR- ALCO3 03ANKE FY: 2009 PRI NCI PAL: NAVI CP- P
EXH BI T |1 AGENT: WR- ALC- C\VD
SCHEDULE & COSTS - M NOR PROGRAMS DATA CURRENT AS OF. 31- AUG 10
VERSI ON TYPE: OF
TAB: AA DESCRI PTI ON: REPAI R FACI LI TY: WR- ALC- SOR
NSN PART NO. & CAGE 1ST 2ND 3RD 4TH TOTAL
| TEM NO. AND NOVENCLATURE WBS I nput / Qut put
STOCK UNIT FLOW FI XED ESTI MATED UNI T LABOR UNI T COST UNI T CosT TOTAL TOTAL
LI ST TIME CosT UNIT COosT MATERI AL MATERI AL UNI'T CcosT
PRI CE HOURS DAYS CosT (INCL O'H) EXP cosT
Comment Type
(Change, Devi ation, Negot i at or
Negot i ation, Pernmanent) Rol e Comment  Text
0021 7R 1610012688007LC Qut put 1 0 0 0
568156- 1 73030
BRACKET AND CONNECTCR ASSENMBLY
3858. 00 4.97 10 Y 621. 00 501. 00 .00 .00 1122. 00 1122. 00
0021 A 7R 1610009414353BP Qut put 0 0 0 0
568156 73030
BRACKET ASSY
5746. 00 0 0 Y 0.00 0.00 .00 .00 0.00 0.00
Per manent Pri nci pal Mbd to 568156-1
0022 7R 1560010031900 Qut put 0 0 0 0
338329- 28 98897
LEADI NG EDGE, Al RCRAFT
10768. 00 0 0 \% 0.00 0.00 .00 .00 0.00 0.00
0022 A 7R 1560009411395 Qut put 0 0 0 0
338329- 26 98897
LEADI NG EDGE, Al RCRAFT
10768. 00 0 0 % 0.00 0.00 .00 .00 0.00 0.00
0023 7R 1610004827947 Qut put 0 0 0 0
BLADE, PROPELLER
0.00 0 0 \% 0.00 0.00 .00 .00 0.00 0.00
ORI G NAL: 22- AUG 08 CHANGES:
“For—oFfcral—dse—onty* PAGE: 7 oF:9
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DM SA: WR- ALCO3 03ANKE FY: 2009 PRI NCI PAL: NAVI CP- P
EXH BI T |1 AGENT: WR- ALC- C\VD
SCHEDULE & COSTS - M NOR PROGRAMS DATA CURRENT AS OF. 31- AUG 10
VERSI ON TYPE: OF
TAB: AA DESCRI PTI ON: REPAI R FACI LI TY: WR- ALC- SOR
NSN/ PART NO. & CAGE 1ST 2ND 3RD 4TH TOTAL
| TEM NO. AND NOVENCLATURE WBS I nput / Qut put
STOCK UNIT FLOW FI XED ESTI NATED UNI T LABOR UNI T CosT UNIT CosT UNIT TOTAL TOTAL
LI ST MAN TIME CosT UNIT COosT MATERI AL MATERI AL DLA UNI'T CcosT
PRI CE HOURS DAYS cosT (INCL O H) EXP NV CosT* cosT
Comment Type
(Change, Devi ation, Negot i at or
Negot i ation, Pernmanent) Rol e Comment  Text
0024 7R 1560013116588LC Qut put 0 0 0 0 0
UPLOCK ASSEMBLY, NOSE
8640. 00 0 0 \4 0.00 0.00 0.00 0.00 0.00 0.00
0024A 7R 1620009766099 Qut put 0 0 0 0 0
UPLOCK ASSEMBLY, LANDI NG GEAR
12951. 00 0 0 Y 0.00 0.00 0. 00 0.00 0.00 0.00
0025 1R 1650007177235 Qut put 0 0 0 0 0
HOUSI NG, LI QUI D PUNP
14149. 09 0 0 Y 0.00 0.00 0.00 0.00 0.00 0.00
0026 7R 6105006287433 Qut put 0 0 0 0 0
55688 73030
AUX MOTOR
0.00 0 0 Y 0. 00 0.00 0. 00 0.00 0.00 0.00
0027 7R 1610008755009 Qut put 0 4 4 4 12
554636 73030
HUB MOUNTI NG BULKHEAD
0.00 0 0 \4 755. 52 291. 48 0.00 0.00 1047. 00 12564. 00
0028 7R 1610012688006 I nput 0 0 0 0 0
767999- 2 73030
PI TCHLOCK REGULATOR
0.00 0 0 Y 0.00 0.00 0.00 0.00 0.00 0.00
ORI G NAL: 22- AUG 08 CHANCES:
“For—&ficiat—Use—tnty” PAGE: 8 oF:9
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DM SA: WR- ALCO3 03ANKE FY: 2009

EXH BIT I
SCHEDULE & COSTS - M NOR PROGRAMS

TAB: BB DESCRI PTI ON:

PRI NCI PAL: NAVI CP- P

AGENT: V\R- ALC- CVD
DATA CURRENT AS OF: 31- AUG 10
VERSI ON TYPE: OF

REPAI R FACI LI TY: WR- ALC- SOR

NSN/ PART NO. & CAGE 1ST 2ND 3RD

| TEM NO. AND NOVENCLATURE WBS I nput / Qut put

4TH

TOTAL

STOCK UNIT FLOW FI XED ESTI MATED UNIT LABOR
LI ST MAN TIME cosT UNIT oosT
PRI CE HOURS DAYS cosT (INCL O H)

UNI'T COST
MATERI AL
EXP

UNI T COST UNIT TOTAL TOTAL
MATERI AL DLA UNI'T CosT
I NV COosT* CcosT

Comment Type
(Change, Devi ation, Negot i at or

Negoti ation, Permanent) Rol e Comment  Text

0001 7R 1610011287400LC Qut put 0 0 0

774800-1 73030

SYNCHROPHASER ASSEMBLY, Al RCRAFT P

54648. 00 0 0 Y

Per manent Pri nci pal Primary itemis NIMSC 5; alt Navy peculiar

0001 A 7R 1610011559337LC Qut put 0 0 0

766840-2 73030

SYNCHROPHASER, Al RCRAFT PROPELLER

54648. 00 0 0 Y 0. 00

ORI G NAL: 22- AUG 08  CHANGES:
_— N fici - "
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DM SA. WR- ALCO3 03ANKE FY: 2009 PRI NCI PAL.: NAVI CP- P
EXHBITIII-A AGENT: WR- ALC- C\VD
PROJECTED REQUI REMENTS - MAJOR PROGRAMS DATA CURRENT AS OF:  31- AUG 10
VERSI ON TYPE: O~
TAB: DESCRI PTI ON: REPAI R FACI LI TY:
NSN/ PART NO. & CAGE REQUI REMENTS

| TEM NG AND NOVENCLATURE VBS FY+1 FY+2 FY+3 FY+4 FY+5

*** NO DATA ENTERED ***

ORI G NAL: CHANGES:

PAGE: 1 1
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DM SA: WR- ALCO03 03ANKE FY: 2009 PRI NCI PAL.: NAVI CP- P
EXHBITIII1-B AGENT: WR- ALC- CVD
PRQIECTED REQUI REMENTS - M NOR PROGRAMS DATA CURRENT AS OF: 31-AUG 10
VERSI ON TYPE: OF
TAB: AA  DESCRI PTI ON: REPAI R FACI LI TY: WR- ALC- SOR
FY+1 Fy+2
| TEM NO. NSN/ PART NO. & CAGE VBS 1ST 2ND 3RD 4TH TOTAL 1sT 2ND 3RD ATH TOTAL
0003 7R 1560 006136501 0 0 0 0 0 0 0 0 0 0
DOOR, ACCESS, Al RCRAFT
0008 7R 1610 000309552LC 7 7 7 8 29 0 0 0 0 0
54H60- 111 73030
PROPELLER, Al RCRAFT
0009 7R 1610 001796097LC 0 0 0 0 0 0 0 0 0 0
54H60CL30TC 73030
PROPELLER, Al RCRAFT
0010 7R 1610 002097984LC 8 6 11 10 35 0 0 0 0 0
739070- 1 73030
HOUSI NG ASSEMBLY
0011 DELE - PHASE |1 0 0 0 0 0 0 0 0 0 0
ITEM 1S NI MSC 5
0012 7R 1610 008736424LC 0 0 0 0 0 0 0 0 0 0
560501 73030
AFTERBODY HALF BODY
0014 B 7R 4810 013479419LC 0 0 0 0 0 0 0 0 0 0
714367-2 73030
VALVE ASSEMBLY
ORI G NAL: 22- AUG 08 CHANGES:
“For—oFfciat—Yse— Oty paGE: 1 o 4
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DM SA: WR- ALCO03 03ANKE FY: 2009 PRI NCI PAL.: NAVI CP- P
EXHBITIII1-B AGENT: WR- ALC- CVD
PRQIECTED REQUI REMENTS - M NOR PROGRAMS DATA CURRENT AS OF: 31-AUG 10
VERSI ON TYPE: OF
TAB: AA  DESCRI PTI ON: REPAI R FACI LI TY: WR- ALC- SOR
FY+1 Fy+2
| TEM NO. NSN/ PART NO. & CAGE VBS 1ST 2ND 3RD 4TH TOTAL 1sT 2ND 3RD ATH TOTAL
0014 C 7R 4810 014673559LC 0 0 0 0 0 0 0 0 0 0
714367-3 73030
VALVE ASSEMBLY
0014 D 4810 015393649 11 11 11 10 43 0 0 0 0 0
714367-4 73030
VALVE HOUSI NG
0015 DELE TED- 02 0 0 0 0 0 0 0 0 0 0
TRANSFER TO TAB BB
0016 7R 1610 011435531LC 0 0 0 0 0 0 0 0 0 0
774474-2 73030
STOP ASSEMBLY, LOW PI TCH
0016 A 7R 1610 006286032LC 0 0 0 0 0 0 0 0 0 0
STOP ASSY, LOW PI TCH
0017 7R 1610 011669359LC 0 0 0 0 0 0 0 0 0 0
773824-1 73030
SPI NNER, PROPELLER, Al RCRAFT
0018 7R 5977 012094979 0 0 0 2 2 0 0 0 0 0
784755-1 73030
HOLDER, ELECTRI CAL CONTACT RI NG
ORI G NAL: 22- AUG 08 CHANGES:
“Eor Cfficial lUse Only" PAGE: 2 o 4
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DM SA: WR- ALCO3 03ANKE FY: 2009 PRI NCI PAL: NAVI CP- P

EXHBITIII1-B AGENT: WR- ALC- CVD
PRQIECTED REQUI REMENTS - M NOR PROGRAMS DATA CURRENT AS OF: 31-AUG 10
VERSI ON TYPE: OF
TAB: AA DESCRI PTI ON: REPAI R FACI LI TY: WR- ALC- SOR
| TEM NO. NSN/ PART NO. & CAGE VBS 1ST 2ND e 3RD 4TH TOTAL 1ST 2ND FYe2 3RD 4TH TOTAL
0018 B 7R 5977 000715472 0 0 0 0 0 0 0 0 0 0
715805- 1 73030

HOLDER, ELECTRI CAL CONTACT RI NG

0019 7R 1610 012688008LC 2 1 2 1 6
557700- 1 73030
AFTERBODY ASSENMBLY

ORIGINAL:  22-AUG 08 CHANGES:
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DM SA: WR- ALCO3 03ANKE FY: 2009 PRI NCI PAL: NAVI CP- P
EXHBIT III-B AGENT: VR- ALC- C\VD
PROJECTED REQUI REMENTS - M NOR PROGRAMS DATA CURRENT AS OF: 31-AUG 10
VERSI ON TYPE: OF
TAB: BB DESCRI PTI ON: REPAI R FACI LI TY: VWR- ALC- SOR
| TEM NQ NSN/ PART NO. & CAGE VBS 1ST 2ND FY 3RD 4TH TOTAL st 2ND FYe2 3RD 4TH TOTAL

ORIG NAL:  22-AUG 08 CHANGES:
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DM SA: WR- ALCO3 03ANKE FY: 2009 PRI NCI PAL: NAVI CP- P

EXHIBIT I11-C AGENT: WR- ALC- CMD
PROJECTED REQUI REMENTS: Pendi ng Capability DATA CURRENT AS OF:  31- AUG 10
VERSI ON TYPE: OF
TAB: DESCR! PTI ON: REPAI R FACI LI TY:
| TEM NO. Z‘z’;’ l’:\’lgs-rEl\lO_mATiREAGE V\BS STOCK LI ST PRI CE ESTI MATED DATE REMARKS

REQ D FOR DEPOT CAP.

*** NO DATA ENTERED ***

ORI G NAL: CHANGES: “For—&H-fei-al—dse—enty* PAGE: 1 OF:
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DM SA: WR- ALCO3 03ANKE FY: 2009 PRI NCI PAL.: NAVI CP- P
EXHBIT IV AGENT: WR- ALC- CMD
NATI ONAL EMERGENCY REQUI REMENTS DATA CURRENT AS OF: 31- AUG 10
VERSI ON TYPE: OF
TAB:. AA DESCRI PTI ON: REPAI R FACI LI TY: WR- ALC- SOR
PROGRAM TYPE: M nor
| TEM NO NSNPART NG & CAGe VBS M1 M2 M3 M4 M+5 M6 M7 M8 M9 M+10 Mr11 M+12 TOTAL
0008 7R 1610000309552LC 0 0 0 0 0 0 0 0 0 0 0 0 0
54H60- 111 73030
PROPELLER, Al RCRAFT
0010 7R 1610002097984LC 0 0 0 0 0 0 0 0 0 0 0 0 0
739070- 1 73030
HOUSI NG ASSEMBLY
0014 DELETE - DN 0 0 0 0 0 0 0 0 0 0 0 0 0
DROPPED | TEM
0015 DELETED- 02 0 0 0 0 0 0 0 0 0 0 0 0 0
TRANSFER TO TAB BB
0017 7R 1610011669359LC 0 0 0 0 0 0 0 0 0 0 0 0 0
773824-1 73030
SPI NNER, PROPELLER, Al RCRAFT
0019 7R 1610012688008LC 0 0 0 0 0 0 0 0 0 0 0 0 0
557700- 1 73030
AFTERBODY ASSEMBLY
ORI G NAL: 22- AUG 08 CHANGES:
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DM SA: WR- ALCO3 03ANKE

Fy: 2009 PRI NCI PAL: NAVI CP- P

EXHBIT IV AGENT: WR- ALC- CMD
NATI ONAL EMERGENCY REQUI REMENTS DATA CURRENT AS OF: 31- AUG 10
VERSI ON TYPE: CF

TAB: BB DESCRI PTI ON: REPAI R FACI LI TY: WR- ALC- SOR
PROGRAM TYPE: M nor

| TEM NQ NSV PART MO & cace VBS M1 M2 M3 M4 M5 M6 M7 M-8 M9 M10 Mr11 Mr12 TOTAL

The Principal has no National Emergency Requirenents. Should National Energency Requirenents arise,the Agent
agrees to support the Principal's requirements in accordance with the Agent's capacity.
ORI G NAL: 22- AUG 08 CHANGES:
2 OF:

—Eor—Ofici-al—Use _Onty*- PAGE: £

Ny


anderson.thomas
Pencil


DM SA: WR- ALCO3 03ANKE PRI NCI PAL: NAVI CP- P

EXHBIT V AGENT: WR- ALC- CMD
SPECI AL ENG NEERI NG SUPPORT DATA CURRENT AS OF: 31-AUG 10
VERSI ON TYPE: OF

REPAI R FACI LI TY:

Ref (a) NAVICP I NSTRUCTI ON 4105. 1A Dated 18 Cct ober 2000
MAN- YEARS: 0. 00 PRI CE:

1 Definition

LOG STI CS ENG NEERI NG CHANGE PROPCSAL (LECP). A LECP is a reliability
or maintainability related ECP for an NAVI CP managed item sponsored

and funded by NAVI CP, designed to reduce cost or elimnate
support costs while nmaintaining or inproving safety and perfornance.

MAN- YEARS: 0. 00 PRI CE:

ORI 3 NAL: 22-AUG 08 CHANGES:
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|


anderson.thomas
Pencil


DM SA: V\R- ALCO3 03ANKE
EXH BIT VI
Bl LL OF MATERI AL/ NMATERI AL REQUI REMENTS LI ST

TAB: AA DESCRI PTI ON:

FY: 2009 PRI NCI PAL: NAVI CP- P

AGENT: VWR- ALC- CMD
DATA CURRENT AS COF: 31-AUG 10
VERSI ON TYPE: OF

REPAI R FACI LI TY: VR- ALC- SOR

NSN/ PART NO. & CAGE QUANTI TY PER
| TEM NO ASSENBLY

OVERHAUL REPLACEMENT FACTOR SOURCE OF SUPPLY

ORI G NAL: CHANGES:
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DM SA: V\R- ALCO3 03ANKE
EXH BIT VI
Bl LL OF MATERI AL/ NMATERI AL REQUI REMENTS LI ST

TAB: BB DESCRI PTI ON:

FY: 2009 PRI NCI PAL: NAVI CP- P

AGENT: VWR- ALC- CMD
DATA CURRENT AS COF: 31-AUG 10
VERSI ON TYPE: OF

REPAI R FACI LI TY: VR- ALC- SOR

NSN/ PART NO. & CAGE QUANTI TY PER
| TEM NO ASSENBLY

OVERHAUL REPLACEMENT FACTOR SOURCE OF SUPPLY

ORI G NAL: CHANGES:
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DM SA:  WR- ALCO3 03ANKE PRI NCI PAL: NAVI CP- P

EXHBIT VII-A AGENT: WR- ALC- CMD
STATEMENT OF WORK DATA CURRENT AS OF: 31-AUG 10
VERSI ON TYPE: OF

REPAI R FACI LI TY:

|  Scope

1.1 This Statenent of Work addresses requirenents for overhaul of C
130 Propeller Assenblies, Propeller Control Assenblies and al

perti nent subconponents. Included are a |list of applicable
docunents, the work requirenents and provisions for data reporting and
requi renent deviations. Al work shall be perfornmed at Warner Robins
ALC. Warner Robins will be responsible for providing adequate indoor
storage of all Navy propeller assenblies and conponents while in their
cust ody.

2 Applicable Docunents

2.1 Naval Aviation Miintenance Manual s

1. NA 03-20CBBJ-2 C-130 Internedi ate and Depot Level Propeller and
Control Mai ntenance

2. NA 03-20CAD-1 C 130 Depot Level Propeller Control Mintenance
Manual

3. NA 03-20C-4 P-3/C- 130 Depot Level Propeller Bl ade Manua

4. NA 03-20C-9 Internedi ate and Depot Level Spinner and Afterbody
Mai nt enance

5. NA 03-20CED-2 Auxiliary Mdtor Overhaul Instructions

6. NA 03-20CEA-1 Speed Bias Servo Assenbly Overhaul Instructions

ORI G NAL: 22-AUG 08 CHANGES:
-~ For—CHici-al—Use Only" PAGE: 1 OF. 16
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DM SA:  WR- ALCO3 03ANKE PRI NCI PAL: NAVI CP- P

EXHBIT VII-A AGENT: WR- ALC- CMD
STATEMENT OF WORK DATA CURRENT AS OF: 31-AUG 10
VERSI ON TYPE: OF

7.
8.

REPAI R FACI LI TY:

NA 03- 20CEA- 3 Speed Bias Servo Assenbly Operation and Mai ntenance
NA 03-20CEG 1 Standby Punp and Scavange Punp Over haul Instructions

9. NA 03-20CEG 3 Auxiliary Punp Overhaul Instructions

10.
11.
12.
REV
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
for
23.

NA 03- 20P-3 Main and Scavange Punp Depot Mai ntenance

NA 01- 1A-503 C eaning and Corrosion Contro

Cherry Pt. Local Engineering Specification (LES) CP25-1-CC- 9016,
B

LES CP25-1- KK-35

Propel | er Change (PRC)-117

PRC- 125

PRC- 126

Propeller Bulletin (PRB)-110

PRB- 117

COWNAVAI RFORI NST 4790. 2 Naval Avi ation M ntenance Program

NA 03-20P-1 Hydraulic Gear type Scavenge Punp assenbly

NA 03-20P-2 Hydraulic Gear type Standby Punp assenebly

NA 17-1-114.1 Inspection and Proofl oad Testing of Lifting Slings
Aircraft and Rel ated Conponents

NA 17-1-114.11 Inspection and Proofl oad Testing of Lifting Slings

for Aircraft and Rel ated Conponents

2.2

2.2 Docunent Availability and Support

ORI G NAL: 22-AUG 08 CHANGES:
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DM SA:  WR- ALCO3 03ANKE PRI NCI PAL: NAVI CP- P

EXHBIT VII-A AGENT: WR- ALC- CMD
STATEMENT OF WORK DATA CURRENT AS OF: 31-AUG 10
VERSI ON TYPE: OF

REPAI R FACI LI TY:

1. The Air Force shall download a copy of the NAVAIR Manuals listed in
paragraph 2.1 fromthe NATEC using Web: https://ww. natec. navy. m| .
The Air Force shall maintain a current online account with NATEC and
receive a PKI Certificate. Al instructions are contained on the
NATEC website. When requesting manuals the Air Force will receive al
Techni cal Manual Source Data Record (TVMDSDR) and Interim Rapid Action
Changes (I RAC) applicable to the specific manual together with the
changes to the basic manual. The Air Force shall be responsible for
the incorporation of all TMSDRs and | RACs rel eased during contract
performance into the applicable manuals and for conpliance with
changes as they apply to the work requirenents of this DM SA. The Air
Force shall determne if new TMSDRs or | RACs have been rel eased. This
shal | be acconplished through bi-weekly review of NATEC Wb Site.
Applicable TMSDRs, LESs, LPSs, PRCs and PRBs will be provided to the
Air Force by the Propeller IPT, Cherry Point via electronic fornat
when avai |l abl e.

3. 3.0 WORK REQUI REMENTS

3.1 3.1 Requirenments for Propeller Assy Overhaul - The follow ng
table lists all of the propeller conponents to be overhaul ed by P/ N
and NSN, the manual to be used for overhaul, and any special overhaul
requi renents for a particul ar conponent.

ORI G NAL: 22-AUG 08 CHANGES:
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DM SA:  WR- ALCO3 03ANKE PRI NCI PAL: NAVI CP- P

EXHBIT VII-A AGENT: WR- ALC- CMD
STATEMENT OF WORK DATA CURRENT AS OF: 31-AUG 10
VERSI ON TYPE: OF

REPAI R FACI LI TY:

Tab/ Line Item AA/ 008

Conmponent Propel |l er Assy

P/ N 54H60- 111

NSN 1610- 00- 030- 9552

Over haul Manual NA 03-20CBBJ-2

Speci al Requirenments- |If previously unincorporated, PRC 125 and PRB-
110 shall be incorporated. Kits for PRC-125 w il be supplied by Navy.
- Al blades with S/N |less than N813320 shall be replaced with a newer
bl ade.

Tab/ Line AA/ 009

Propel |l er Assy (Test C ub)

54H60- C130TC

1610- 00- 179- 6097

NA 03-20CBBJ- 2

- | f previously unincorporated, PRC 125 and PRB-110 shall be
incorporated. Kits for PRC-125 will be supplied by Navy.

- Al blades with S/N Iess than N813320 shall be replaced with a newer
bl ade.

Tab/ Li ne AA/ 0023
Bl ade
A7111D-2 A7111E-2

ORI G NAL: 22-AUG 08 CHANGES:
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DM SA:  WR- ALCO3 03ANKE PRI NCI PAL: NAVI CP- P

EXHBIT VII-A AGENT: WR- ALC- CMD
STATEMENT OF WORK DATA CURRENT AS OF: 31-AUG 10
VERSI ON TYPE: OF

REPAI R FACI LI TY:

1610- 00- 482- 7947

NA 03-20C- 4

- Al blades with S/N Iess than N813320 shall be replaced with a newer
bl ade.

Tab/ Li ne AA/ 0028

Pi t chl ock Regul at or
767999- 2

1610-01- 268- 8006

NA 03-20CBBJ- 2

Tab/ Li ne AA/ 0016
Low Pitch Stop
774474-2

1610- 01- 143- 5531
NA 03-20CBBJ- 2

Tab/ Li ne AA/ 0016A
514814

Low Pitch Stop
1610- 00- 628- 6032

ORI G NAL: 22-AUG 08 CHANGES:
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DM SA:  WR- ALCO3 03ANKE

EXHBIT VII-A
STATEMENT OF WORK

NA 03-20CBBJ- 2

Tab/ Li ne AA- 0017
Front Spi nner
773824-1

1610- 01- 166- 9359
NA 03-20C- 9

Tab/ Li ne AA/ 0017A
Front Spi nner
554664

1610- 00-876- 1812
NA 03-20C-9

Tab/ Li ne AA/ 0021
Aft erbody Bracket
568156- 1

1610-01- 268- 8007

ORI G NAL: 22-AUG 08 CHANGES:

PRI NCI PAL:

AGENT:

DATA CURRENT AS OF:
VERSI ON TYPE:

REPAI R FACI LI TY:
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DM SA:  WR- ALCO3 03ANKE

EXHBIT VII-A
STATEMENT OF WORK

NA 03-20C 9

Tab/ Li ne AA/ 0021A
Af t er body Bracket
568156

1610- 00- 941- 4353
NA 03-20C 9

Tab/ Li ne AA/ 0012

Af t erbody Top/ Bottom Hal f
560501

1610- 00- 873- 6424

NA 03-20C-9

Tab/ Li ne AA/ 0014B
Val ve Housi ng
714367- 2

4810- 01- 347-9419

ORI G NAL: 22-AUG 08 CHANGES:

PRI NCI PAL:

AGENT:

DATA CURRENT AS OF:
VERSI ON TYPE:

REPAI R FACI LI TY:
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DM SA:  WR- ALCO3 03ANKE

EXHBIT VII-A
STATEMENT OF WORK

NA 03- 20CAD- 1
- Extent of overhaul wll
35

PRI NCI PAL:

AGENT:

DATA CURRENT AS OF:
VERSI ON TYPE:

REPAI R FACI LI TY:

NAVI CP- P
WR- ALC- CMD
31- AUG 10
OF

be determ ned by Cherry Pt. LES CP25-1-KK-

- If previously unincorporated, PRC 126 shall be incorporated. Kits

will be supplied by Navy.

Tab/ Li ne AA/ 0014C

Val ve Housi ng

714367-3

4810- 01- 467- 3559

NA 03-20CAD- 1

- Extent of overhaul wll
35

be determ ned by Cherry Pt. LES CP25- 1-KK-

- |If previously unincorporated, PRC 126 shall be incorporated. Kits

w Il be supplied by Navy.

Tab/ Li ne AA/ 0014D

Val ve Housi ng

714367- 4

4810- 01- 539- 3649

NA 03- 20CAD- 1

- Extent of overhaul wll

ORI G NAL: 22-AUG 08 CHANGES:
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DM SA:  WR- ALCO3 03ANKE PRI NCI PAL: NAVI CP- P

EXHBIT VII-A AGENT: WR- ALC- CMD
STATEMENT OF WORK DATA CURRENT AS OF: 31-AUG 10
VERSI ON TYPE: OF

REPAI R FACI LI TY:

35.
- |f previously unincorporated, PRC 126 shall be incorporated. Kits
will be supplied by Navy.

Tab/ Li ne AA/ 0010

Punp Housi ng

739070- 1

1610- 00- 209- 7984

NA 03- 20CAD- 1

- Extent of overhaul will be determined by Cherry Pt. LES CP25-1-KK-
35.

Tab/ Li ne AA/ 0025

Punp Housing & Inserts
NA 03-20CAD- 1

1650- 00- 717- 7235

Tab/ Li ne AA/ 0011

ORI G NAL: 22-AUG 08 CHANGES:
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DM SA:  WR- ALCO3 03ANKE

EXHBIT VII-A
STATEMENT OF WORK

Val ve Housi ng Cover
560780
1610- 00- 805- 7593
NA 03- 20CAD- 1

Tab/ Li ne AA/ 0011A
Val ve Housi ng Cover
546488
1610-00-179-6130
NA 03- 20CAD- 1

Tab/ Li ne AA/ 0026
Aux Mot or

55688

NA 03- 20CED- 2
6105- 00- 628- 7433

ORI G NAL: 22-AUG 08 CHANGES:

PRI NCI PAL:

AGENT:

DATA CURRENT AS OF:
VERSI ON TYPE
REPAI R FACI LI TY:
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DM SA:  WR- ALCO3 03ANKE PRI NCI PAL: NAVI CP- P

EXHBIT VII-A AGENT: WR- ALC- CMD
