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I QA CATION TEST REP
3C3965GO5, FUEL IWMP TEST STAND
FII0-GE-129

I A. PURPOSE

The purpose of this report is to summarize the results of the
Qualification Testing performed on the 3C3965G05 FUel Pump Test Stand at
Tinker Air Force Base.

B. GEMRAL

The 3C3965G05 Fuel Pump Test Stand was designed for the USAF by General
Electric Aircraft Engines, Cincinnati, Ohio. It was designed to test the
FI01-GE-102, FII0-GE-100, F108-CF-100, F118-GE-100, and F110-GE-129 fuel
pumps and subassemblies. The stand was modified from a G03 to a G05
configuration by the installation of retrofit kits 1412M66 (GO4) and
1412M89 (G05). The 1412M66 kit enabled the stand to test the
F118-GE-100 Main Fuel Pump while the 1412M89 kit provides FII0-GE-129
Main Fuel Pump (aid sub-assembly.) testing capability. Qualification
demonstration was conducted in September of 1991, and witnessed by
Lieutenant Mike Cristian from ASD.

C. TESTING

The objective of the testing program was to qualify the test stand for
the F11O-GE-129 main fuel pump. In so doing, the test stand was
required to duplicate results obtained on the uuT manufacturer's test
stand within tolerance limits established by ESO Design Ehgineerin with

iurrerx fran Evendale C&A Engineering.-A copy of the correlation
limits is contained in Appendix B. Dm uUT's, main fuel pumps frn
Sundstrand and Argo Tech, were required for correlation. These UUT'swere sent back to their manufacturer's for three separate test stand

runs per UUr (by different operators if possible). These UUT's then
became the standards (gold units) to correlate the stand against. The
results obtained by the vendors were tabulated and the three runs
averaged. The correlation limits were applied to these averages to
determine a range of acceptance test limits against which the 3C3965G05
test data for the same UUr was compared.

After test stand modification and prior to qualification demonstration,
the stand was subjected to an engineering evaluation by the GE stand
test engineer.

The evaluation consisted of the following:

o Gold Plate UEUT's were run through T.O. test points and data
recorded.

o Results were evaluated against the correlation test Limits.
o Necesary technical and quality changes were made to obtain results

which were within correlation.
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QUALM CATION TEST REPCIR
3C3965GO5, FUEL RUMP TEST SIAND
F110-GE-129

D. QUALMFICATION TESTnG

I flie qualification testing for the stand was conducted at Tinker Air
Force Base, Oklahoma City, Oklahcma. Testing was witnessed by ASD.
Only the two main fuel pumps for the FIIO-GE-129 engine were tested on
the test stand because the fuel boost pump and augmenter pump for the
FII0-GE-129 program are the same as those used on the FIO-GE-100. Inaddition, since the modification did not affect any of the fuel boost
pump or augmenter fuel pump hydraulic circuitry, the need to correlate
these pumps was waived. All of the QTP inspections weare denstrated or
axdited, and the CFE manul reviewed.

After the FII0-GE-129 pumps and sub-assemblies were tested, an
Fll8-GE-100 Main Fuel Pump was also tested, and correlated, to

sate that the stand indeed had F118-GE-100 capability.

In concluding the qualification testing, correlation and QTP data sheets
were signed by authorized GE and USAF attendees.
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QUALIFICATION TEST REPORT
3C3965G05, FUEL PUMP TEST
F110-GE-129

II. DEFINITION OF TERMS

The following definitions apply to terms as used herein.

AFP Augmenter Fuel Pump

ASD Aeronautical Systems Division (Wright Patterson AFB)

I ATP Acceptance Test Procedure

ATR Acceptance Test Report

C&A Controls and Accessories (Evendale)

j CAR Corrective Action Request

CFAE Contractor Furnished Aerospace Equipment (manual)

CFE Contractor Furnished Equipment (manual)

CID Change in Design

DCID Development Change in Design

FBP Fuel Boost Pump

GE General Electric Company (Crescentville)

MFP Main Fuel Pump

N/A Not Applicable

OC-ALC Oklahoma City Ajir stics Center

PMEL Precision Measurement Equipment Lab

QTP Qualification Test Procedure

QTR Qualification Test Report

SEAR Support Equipment Action Request

I SIN Significant Item Number

T.O. Technical Order

UUT Unit Under Test
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QUALIFICATICK TEST REP12r
3C3965G05, FUEL FUMP TEST STAND
F110-GE-129

III. FACILITY REVIEW

All testing was performed at Tinker AFB, Oklahoma City, OK., in the
Hazardous Accessories Test Building 3108. Facility services such as
shop air, chilled water and electrical power were available to the stand
at the required quantities as a part of prior 3C3965G01, G02, and G03
installations.
nhe remote electrical cabinets were located in a non-hazardous section

of the test building appraimately 200 feet frxm the test stand.

No additional facility services, or additional wiring between stand and
remote cabinets were required as a result of the G05 modification.
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QL CATION TEST REPORT
3C3965G05, FUEL RJMP TEST STAND
FI0-GE-129

IV. APPLICABLE DOCUMENTS

Ihe following documents of issue in effect at the time of testing apply.

M50TF35-S6 Gezner Specification for Aircraft Engine
Cmp nt Test Stands

MIL-T-83431 Military Specification Test Stand, Jet Engine
Accessory Overhaul, General Specification for

M5Vr3087-S13 Aircraft Engine Group Specification, Test Stand- FuePl pa

QrP 3965G05 (Rev. B) Qualification Test Procedure for Fuel pump Test
Stand

T.O. 33D4-7-17-1 Operation and Maintenance Instructions with
Illustrated Parts Breakdown (CFE)

CAR's Corrective Action Request, written at
Qualification Testing

610-3-95-4 Technical Manual Main Gear Pump Assembly (Argo
Tech), FI0-GE-129

6J10-3-96-4 Tednical Manual Main Fuel Pump (Sunistrai),
F110-GE-129

TS 4103 Acceptance Test Specification, Main Fuel Pump,
Sundstrard

ATC 02-1823 Pump Assembly, Acceptance Test Procedure, Argo
Tech
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SQULFICATION T REPORT
3C3965GO5, FUEL 3MP TEST STAND

I F110-GE-129

V. G05 STAND MODIFICATION

The following changes to the Fuel Pump Stand were planned as part of the
modification to a G05 configuration:

" Memus were added to the Micro-flo 100 for the F118-GE-100 and
F110-GE-100 fuel pumps and sub-assemblies.

o Replace an existing ANC-16 flowmeter (024AC), with an ANC-20
(025 ) flawneter.

o Add test kit hardware as required to hookup FI0-GE-129 Fuel Pumps
I or testing

o Test stand nameplates were replaced to reflect the 3C3965G05
configuration.
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I QUALIFICATION TEST REPOR
3C3965G05, FUEL P TEST STAND

I F110-GE-129

VI. UUT REVIEW

The following UUTs were tested during the Qualification demnstration.

NCLAIJRE PART RIE
MAIN FUEL PUMP GE: 1373M87P07 F110-GE-129

MAIN FUEL PLM GE: 1457M13P03 F11O-GE-129

MAIN FUEL PUMP GE: 1265M91P07 F118-GE-100

MFP IMPENDING Sundstrard: 5907807 F110-GE-129
BYPASS INDICATOR

MFP ACTUAL Sundstrand: 5907808 F1I0-GE-129
BYPASS INDICATOR

jThe following UUT's and subassemblies were not tested during
Qualification Demonstration. Testing of these was waived by OC-AIC/ASD
Engineering representative on the basis of the previous standIqualification for these UUT's and subassemblies.

NCECIAURE PART GINE
MAIN FUEL PUMP SNEC4A: 301-779-001-0 F108-CF-100

MU: 708600-1

MAIN FUEL PUMP SNEC4A: 301-776-104-0 F108-CF-100
TRW: 704300-4

MAIN FILTER GE: None F108-CF-100
BYPASS VALVE TRW: 215891-1

WASH FUCW FILTER GE: None F108-CF-100
BYPASS VALVE TIR: 216272-1

FUEL BOOST PUMP GE: 1296M72P01 F110-GE-100
Lear-Siegler: RR 54660D

MAIN FUEL PUMP GE: 1265MI1PI4 F11O-GE-100
1265M1P15I1265M11P16
1265KQ1P17

Sundstrand: 5007510F
Sundstrard: 500751OG
S: 5007510Hi Sundstrand: 5008420A

9



WJz.LIFICATION TEST REPIOR
3C3965G05, FUEL UMP TEST STAND
F110-GE-129

NCMENCLA IURE PART NUMBE ENGINE
AUGMENTER FUEL PlUP GE: 9338MP05 F11O-GE-100

9338MP06
9338MP07

Surdstrand: 5007351C
Sundstrand: 5007351D
Sundstrand: 5007351E

AUMNTER FUL PUMP Sundstrand: 5903519 F11O-GE-100
BY-PASS CHECK VALVE

FUEL BOOST UMP GE: 9959M68P07 F101-GE-102
Sundstrand: 025519-110

AUGlE IER FUEL PUMP GE: 9334M41P08 F101-GE-102
9334M41P09
9334M41PI0

Sur dstrand: 5007571E
Surdstrand: 5007571F
Sundstrand: 5007571G

AUG4ENERFUEL ld: Sunistrand: 5903519 F101-GE-102
BY-PASS CHECK VALVE

MAIN FUEL PUMP GE: 1270M24P03 F101-GE-102I Vickers: PF4-228-7E

10
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IU MAO LTET EPFUI F11O--GE-129

VII. SPECIA TEST JFE1

No special test eayipnent was reg~flXd to performf U~ etM
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QUALIFICATION TEST REPORT
3C3965G05, FUEL all4P TEST STAND
FII0-GE-129

VIII.

All primary and secorklary inrumentation was calibrated prior to the
start of correlation testing. Calibration was accumplished by the PMEL
group frm Tinker AFB. Calibration certifications and data are
available in the PMEL files.
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QUALFICATION TEST REPORT
3C3965G5, FUEL M TEST AND

F11O-GE-129

IX. TEST DISCUSSION

The FII0-GE-129 Main Fuel Pumps (Argo Tech and Sundstrand) were run aid
sucoessfully correlated in one day. All of the sub-assembly tests were
successfully completed on the following day. The third day of testing
was used to run any non-correlateable tests such as break-in tests. All
F1I0-GE-129 pump testir was completed in 3 days without any probles.

It was found that to correlate both pumps it was necessary to use a
pressure measuring section on the inlet of each pump to read pump inlet
pressure, PIN, as opposed to using the PIN port supplied on the pump
housing. This affected the boost pressure rise significantly thus
allowing us to correlate. Both pump manufacturers use similar pressure
measuring sections during testing while plugging the PIN port on the

NOTE: Lwer boost pressure rises were experienced while using the
pressure measuring sections than were seen when the PIN port
was used. This means that a pump with an acceptable boost
pressure rise when measured using the pump PIN port can
conceivably be rejected for a low boost pressure rise if a
pressure measuring section is used. Consequently, in order to
prevent "good" pums frcm being rejected as "bad" pumps it is
better to use the actual PIN port on the pump housing as the
adapter kit drawings show. The pressure measuring sections
were only used to simulate the pump manufacturers' test
set-ups and thus repeat their data.

Upon the completion of FlIO-GE-129 pump testing, discussion of the
F118-GE-100 software, which was added per the G05 modification, revealedto Lieutenant Christian that the stand had been modified from a G03 to a
G05 without any G04 (F118-GE-100) correlation testing taking place.
Neither IIS (GE) nor ASD (Air Force) had notified Lt. Christian of GE's
plans to modify the G03 stand instead of the G04 stand to the G05
configuration. Consequently, upon learning of the situation, we, GE,
were asked to correlate a gold unit F118-GE-100 Main Fuel Pump which
Tinker had in their possession. We received the pump on Thursday, 9/26,
and successfully correlated on Moday, 9/29.

13



QL =AIFICATICN TEST EPU
3C3965GO5, FUEL 1UMP TEST SIAND
FII0-GE-129

IX. TEST DISCUSSION cont'

The requirements for running the F118-GE-100 punp were only to correlate
and to verify that any F118-GE-100 peculiar hardware was appropriately
marked. The correlation data sheets for the FII8-GE-100 pump are
included in Appendix E. Since the only piece of F118-GE-100 (adapter
kit) hardware added to the stand was a pump adapter for the gearbox,
Lieutenant Christian verified the part marking while he was still in
Oklahoma City. He then delegated Jeff Catron, OC-AIC, to witness the
actual correlation of the F118-GE-100 Main Fuel Pump.

The only area of concern that arose during the F118-GE-100 pump testing
was the low torque values experienced at the two lower speed test
conditions. he torque tare dart, which is created by PMEL, indicated
that the torque values seen were one inch-pound 1w. However, the chart
only gave tare values at rpm speeds in multiples of 100. The tare
values at the exact test condition speeds were checked and it was found
the tare chart was slightly off. All torque values were indeed within
limits. It was also noticed that that the torque values experienced
were very close to the same torque values seen when pump stand #1 was
correlated. This only increases the credibility of the test stand
torque readings.

I1
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I UALTFICAION TETR3(
3C3965GO5, FUEL JMV ITI SI!AND
F11O-GE-129

X. STAND OTP INSPECI0ON ITEM

I The follwiq are the applicable QM~ inspectior. items. Refer to
APPENDIX D for data sheets.

DAT SHEET ITEM
4.*2.*1 I~109WNHIP INSPECflI4S
4.2.3 M1URKENE INSECICI
4.2.*4 NEAMGMS INSPECICINU4,2.5 CLEANLINESS INSPCTIMS
4.2.6 NEW QJAUfl C~dnMETS
6.2.7 ElECIUG4FrIC INTEFERENCE TESTI 6.2.27 AIGID AND FIXDBL IN= TEST
6.2.28 CIZEAIN
6.2.40 1IR-FT-O 100 4:TIMNM INSPECTIMS

I1
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I F11O--GE-129

XI. CORRE=IVE ACNt MUM~TS (CAR' S)

j There were no Corrective Action Requ~ests written during the

qualification testing.
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QUM AL IC TEST ORT
3C3965G05, FUEL lUMP TEST STAND
F11O-GE-129

XII. CCIcms

The test stand readily perfonred all required F11O-GE-129 Main Fuel Pump
TEJU tests within established correlaticn luiits.

All test stand functicnal inspectirms affected by the G05 modification
were checked and found to be acceptable.
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F110 PUMP SERIAL *a 0,J

:05/24/91 ENGINEERS OPERATOR: *-A0" TEST STD:33B-4
BAROMETER: lf,,Vo IN-HG. FUEL TYPE: JP4 SPECIFIC GRAVITY1 ,@ 80 DEO.F

SPEED RPM P1lTANK PSIA TI-TANK
TO u TORQUE IN-L9 P2-INLET PSIG T2-INLET

- HI-DISCH. GPM P3=FIL IN PSIG T3-DOOST DISCH.
-Am LO-DISCH. OPM P4BFIL OUT PSIO T4ZO0V INLET
•I - BYPASS GPM PS-DICH. P$IO T5-DISCH.

: ZOV IN GPM P6-FIL BPV PSID T6=CELL AIS.
m -SERVO RET. OPM

ME: N TO 01 QiA 02 03 04
TE P1 P2 P3 P4 P5 P4

TI T2 T3 T4 T5 T6

06..:a2: . 630? 668.6 50.2 3.77 14.2
* 4/91 14.44 34.9 88.0 71.4 1358 17.2

84.9 86.9 77.9 86.7 97.5 78.2

I:44:29 4128 165.1 43.4 3.26 0.0
/24/91 14.44 25.8 43.9 29.9 276 14.3

$4.? 66.7 77.9 88.7 89.2 78.2

:46:41 a 109.0 8.4 0.53 0.0

/24/91 14.44 10.4 11.3 11.3 255 0.3
94.3 $6.3 77.9 86.3 87.8 78.2
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F110 PUMP SERIAL Os 0,04"

TE:05/24/91 ENOINEER: OPERATOR: TEST STD:33B-4

AROMETERI29eo IN-NO. FUEL TYPEI JP4 L SPECIFIC GRAVITY: pW* 80 DEO.F

- SPEED RPM PlTANK PSIA TIUTANK
a TORQUE IN-LB P2-INLET PSIG T2=INLET

01 = HI-DISCH. GPM P3-FIL IN PSI0 T30OOST DZScM.
1= LO-DISCH. OPM P4-FIL OUT PSIO T4mIGV INLET

- BYPASS OPM PS-DZSCH. PSI0 TSmDISCH.
Q3 - IGV IN OPM P6-FIL BPV PSID T&mCELL AM1.

r = SERVO 
RET. GPM

ImEs N TO a1 OIA 02 Q3 04
IATEI Pi P2 P3 P4 PS P4

TI T2 T3 T4 T5 T&

0i6 2:54 6308 469.8 50. 3.82 14.2
'!24/91 L'14.44 36.0 89.6 73.0 1355 17.1

84.7 $7.6 78.0 87.6 98.4 78.4

0/54:56 A2 7  162.6 43.5 3.34 0.0

!)'/24/91 6 4. 44 25.2 43.7 29.8 273 14.5
85.4 $7.2 78.0 87.2 89.7 78.4

6:5720 Lo 8985 107.5 8.4 0.54 0.0
1 5/24/91 14.44 20.1 10.9 10.9 232 0.4

84.5 -6.5 78.2 86.5 87.8 78.8
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110 PUMP SER I AL 0 "

UST- A.
5TE:05/24/91 ENOINEERS OPERATORS OV, TEST STD8339-4
3AROMETER: t. o IN-HO. FUEL TYPE: JP4 o- SPECIFIC ORAVITYt .fgwt s0 DEG. F

I SPEED RPM P1-TANK PSIA TITANK
a TR0UE IN-LB P2-INLET PSIG T2INLET

-1 - HI-DISCH. OPM P3"FtL IN PSIO T306ST DISCH.nA LO-DISCH. GPM P4-FIL OUT PSO T4-IOV INLET
- BYPASS OPM P5mD SCH. PIO TS-DISCH.
-3 - IOV IN OPM P6-FIL BPV PID T-CELL AMD.
- SERVO RET. OPM

ME: N TQ 1 QIA Q2 Q3 04
TEs P1 P2 P3 P4 P5 P6

TI T2 T3 T4 T5 T4

t0: 28 &- 6309 670.5 50.3 3.82 14.1
Q' "Z4/91 14.45 34.03 S7.9 71.0 1360 17.2

1 94.9 86.7 78. 2 86.7 97.5 78.6

07:05:35 L.,.,-4127 162.? 43.5 3.24 0.0
-S/24/91 14.45 25.5 43.6 29.7 273 14.33 94.9 86.5 79.6 86.5 89.2 78.8

07:07:14 9885 107.2 8.4 0.55 0.0
5/24/91 14.45 10.8 11.8 11.8 252 0.4

1 4. Z S6.0 70. 6 05.9 87.4 78.8
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Sundstrand 0EO: !6 s o' 4
IAviation Operations P pec;: TS 4103 RrV H

Aa-o T~WWW ams
I-I • c m

TEST PlROCErURE -rrrEACCAC TEST SPECIPICATION FOR MAIN Y= PU

M ODEL NMOER 025a19 & 0258193

SERIAL NO. OPERA1DR.E
* A~ NO! EsC ZM-
- REMARKS: SD1ESTI.a2 AS"Y -0. SUHDSTRAND OUTLfIE P/Nt G.EZ. 1P /W

5008623 5008622 12651111
S008623A 5008622A 1265U1P12 oUALM
5009076 5009075 145713P01 ASSURANCE
.5009075 15009075 1457M13,02 /')/ APPROVAL
5009076A 500907A 145 03.

A ( ) uder actual reading Column requires a check if
Satisfactory.

PROCEDURE PARAMETER
PAPAPAAMETE'R DESCRIPTION

NUMBER_ _ MINIMUM ACUAL MAXMUM UNITS

5.0 (/) u l-n CoMpletsd A I )

5.1.2.2 Total Flo "vith elief Valve Plug
(a) 7ov at 1350 ?SID Sear stage

pressure differential -- -G

5.1.2.3 Psrfoowce vith Relief- Valve
Cracking Pressure-Gear Stage
Differential Ptessure With
2.0 to 5.0 CPM thru Valve 1400 / 1500 PSID

5.1.2.4 flow at 1350 ?SID Gear State
(tresure Diffee ,ial CPH

Difference Siaveen (a) and (b)
above (a-b) 0.5 rcm

$.2.1 indicator and Llter 2ypass Valve
Testins .I Ip-suIn Zdicter Actuation

Pressure
Im ft 20 30 PST

u 02 20o 30 ?SID

Ru0 f3 20 30 PSID

TS. MODEL NUMBER AND SERIAL NUMBER MUST APPEAR ON EVERY PAGE
PRWN ONE COPY OF T IS DAM StEET FOR CA PU
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cainSundstrand MET RS"MU - "1 1904 own IMEN:
-1to ___nfon Spc SR13EV.

• i aJ I I I ...MRjTNO.4*.=e9*'7fA- SEVIALNO. gD.g C.-f 0ffZ "T 2 OF 1 D1~Nt...LP.j

REOUMEMWUM
PA" FA L -AMC DESCRIPTION ..

uimeR MINIMUM ACTUAL MAXIMUM UNITS

5.2.1 Filter Bypass Valve Actuation
(C ') PressureI

RIu #1 40 .. .. 55 PSID

Run #2 40 5 55SZD5Run 03 40 53 PSID

(V) If Actual Bypass Indicator
ActUate

Run #2
sun 92 --- € . ") -,---

Run3 - -

5.2.2 Indicator Uese!:itz

Imlpending Indicator (v)Zf Acceptab e

Run #I ( .. ,) - -

Run 2

t un 93 - --

Actual Indicator (v1)If Acceptabla

Run2 - ( - -

Run 03-

5.2.4 Service Shutoff Valve Leakage - .., Q, 2.0 CC/AM1.

3,3 Oil Seal Leakage 0.1 CC/Ka.

5. 7vael Shaft Saal Leakage Static Test

Islet proesure, "0 ?3G.4 "0" a M-0Q.. 0.1 CcNrr.

5.5 Flow Perfor ance (Ref. Sheet 4 of 4)

.... NO E....
T3. MODEL NUMBER AND SERIAL NUMBER MUST APPEAR ON EVERY PAGE

PIEIN ONE COPY OF ,1 DATA SHEET FOR CA FILE

5om (W"Al1S'
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Alon Operations TEST "SC; " -. 3

iOCKPM. Us" Ali

NO. 0 9 GERIALNO. C WE J ____MEET_ -

IURE REQUIREMENTSPOARA. AAMrWT 09..qRIPTION, , - ,
NIMinwim ACTUAL MAAMUM UNrTS

5.6 Proof Pressure Scamp
(-W) -Zf Acceptable - -

5.7 Cleanliess

( V) If AcCeptable -

5.5 Preservation
() ei Performed

S3.9 =Pum Da Uattht

Record Weight from Rout Card At P+ 27.8 LBS

I
I

T. MODEL NUMBER ANO SERIAL NUMBER MUST APPEAR ON EVERY ftGE
RII'fN ONE COPY OF THis DATA SJ5ET FOR CA FILE

Fom G?4Q)Awi in6
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DATA SSW"
?AGE 4 OF

5.5 FLOW PERFORMANCE
REV. U

SDSTRAND ACCzPTANCz TEST SflCaICATI0N No. TS 4103

SERIAL NO. SUS C / r6 TEST STAND NO. DATE -a.-? I
FLUID 71 Ox &VI SAROKTRIC flESsy,2

CONDITION. __ UNIT A B C

SPEED *10 *10 *10I P U tP 
--P M H 6 3 U 7 4 1 2 8 1 8 6

I, L'T . . .70-100 70-100-' 70-100

TEMPERATURE OF

NX-T -35 10

PRISSURE, PSIG 1 2 2 *2BISCH&GZ "' g 1 360 275 -i" 5-
PRESSURE ?sic 1 10 :Sg

SLElZ (ENINE) - * 3.
,LOs GP "0.5f5z.r i37z S~ - I "'I

CPOs GPM MIN. I I MIN. I MIN.

RISE ?SID MII.... -. -- --

19PU3 1

TORQUE IN-L MAX. MAX. MAX.

FILTERfl- 22.0r
PRESS. DOP MAX. -e

SEAL CC/IN MAX. MAX. MAX. 0
LEAKAGE 0

NOUs -NG/S T CC/U.N '"I
LINl LE AG 0 I

*NOT~s CLOSE TiE MIPASS VALVE AT TIS CONDI 1ON SUCH THAT MIE FLOW
EQUALS TOTAL YLOV ( WT31 TIE ACCURACY Of TU1 FLOVKETERS).
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Sundstrand
Aviation Operations 03

.ML ?n1 Vin

TEST PrOC WU . I~ TL. ACERgICE TEST SPECFICATIo0 Y0 man PUIft

MODEL NWISER 025819 & 0258193

SMSTRME PART MWZRS (SEE MUM) est, LocationL. ... L. - . Z ' " o -- .. ..C1, 1 ~, D AT

k "n 9o s-A SUS a C .4_q ./o9 0. .( -2-/
REdAMMC SUXDSTP.MI ASSY 10. SMISTANID oU2LXn I Y -i. PIN

3008623 3008622 12651(11111
3003623A 5008622A 1265mN2pi2 OUrY
5009076 5009075 14S7H3P01 ASSUPAHC
3(5009075 10009075 MUM=110 AMMAL~
500907" 5000M 1437oo1310o3

A C ) voer actual reading colum requires a chebck If 0 /-0
satisfactory.

PROCODUPR REOUI S
PARA. A.ArrP DESCRPnON

NUMSER MNMUM ACnuLf MAXIUM UNTTS

3.0 (/) ~If Run-I Cnp3.ted (.,/4 ) -

S.1.2.2 Total Ylov'wvith-R.ief Valve ?lu
flov a: 1350 PSID Bear state

pressure d :farestial 61-- GPI

6.1.2.3 Performance with Relief Valve
Cracking Pressure-Gar Stage
Dif feremtIal Pressure With
2.0 to 5.0 M1I thru Valve 1400 &dm 1500 SzD

5,1.2.4 no7w at 1350 1ST Gear Stage
(b) Preso;e f'oren lal -momm -(P(0.3 --- GPM

UDfference between (a) and (b)
above (a-b) 0.3 GPM

5.2.1 ladieator and -TIlftr -Nvpaes, Valve

Iis Indator Actuatioa
Pressure
B UD #1 10 30 PSID

ftus 02 20 so 15st
Ins 03 20 ea so ?Sip

3I wm. -

Ts. MODEL NUMINA AND SAf NUM99M MUST A~EA ON ME PAGE
ORWN ONE COPY OF T4S OMS.ET FOR CA FUE



Sundstrand T REom - [orr.m It O.T : 17 iI Aviation Operations ___ ES? SPEC- -lato Opomflns toTo €: TS 4103 RE'V. 11

PART NO. SERIAL NO. UWS... C Om _OMSWEET_2_O

_____________ S... .. .. o

PROCEDURE , OUlMUENTS
FAA& PAJMET D.SCARIN

NUMBER MNIPMUM ACTUAL MAXUMUM UNrrS

5.2.1 Filter Bypas Valve Actua:ion

(Coue'd) lressure

3lun 91 40 V10 55 PSID

Run 92 4o k... . ' ?SID

Ru #3 40 P55 PSh

( v) if ctuai Bypass Indicor

Actuates

3 ~Run f2m m

Run 92 -... ) - -

Run 93 - (.... _) .-- )---

5.2.2 Indicator Resetting

apeuding Indicator (')Uf Acceptabl

Run 92 - ( , ) -- m

Run 93 -- ( . --

Actual Indicator (V5f Acceptable

Run 9 1

1*3 92-- ( .a.') --- .--

Run #3-., ---

5.2.4 Service Shutoff Valve Leakage - 2.0 Cc/INz.

5.3 Oil Seal Leakate - i 0.1 Cc/IN.
5.6 Fuel Shaft Seal Leakae Static Test

Inlet Pressure. "0" ?3*BG.& "0" 2IFK -- m  0.1 CC/MN.

I.F l o w .erforsace (Re. Sheet 4 of 41

'r8. MOOE. NUMBER AND SERAL NUMBER MUST APPEAR ON EVERY PAE
RA'VN ONE COPY OF THIS DM SHEET FOR CA PL
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Sundstrand
,viation Operations F, m

,4 m~~m am TEsT m.: rSC 4103 MEV. i

.wmw m *
F4@eom. 5JhIs

SNO_________ SAL NO..... C WE D= ___ 3OF 4

SRAMEM DESRIPTI MINIMUM ACTUAL MAXIMUM UNITS

5.6 Proof Pressure Stan

(V) If Acceptable ( -

5.7 Cleanliness

(VA if Acceptable ( ,) )

5.8 ?reserva ion
( If Performed ( -

1 ? Pus Dr, Welthl

lecord Weight frou koute Card - 27.8 LBS

1.MOME IN~ MII SIL NUMSIEIA MUST APPEAR ON VMW PA
IMIlwl ONE COPY OF THM1 OM~l 8NEST FORq *A ILE

60



3, IDATA SUET

5.*5 TLOV fll.?WIRiNCK

3 5tZ~SNVSTI.AND ACCEPANCE TEST SPLC~flCATION NO. ?S 4103

SUZAL 110. $US C TEST STAN1D NO. t DAT z-o.
TM LUID 

IAOM PPIRATPE4A(

PEDSU 11 *10 210*5

114M 70-I 75-0.5

I EI~35 2W ~5 105

GP 3.-

FLWGPN KIMIN. N I (o KIN.

INPUT-mE - TW"-8

TRlout 2)-La MAX. 0KA.o MAX. /12.

Ifirmw w - ii r 

Lii! AKA 0
I 6smPM U - --

*Pm 4I0 :4~sz Tat sYpAss VALVE AT TNIS c0MON9P sue TEan vI pma oV
14UAS TOTAL PLOV (VITEIN TU ACCURACY O? TIM ?1VdZMS).

3 61



Sundstrand MAE N 16 7 84EV 1 OF 4

Aviation Operations TEST.VIC: TS 4103 REV .

r iijiiOi iIii2i

1W' PROCEDURE L ACCOWCZ TZST S]ITICATION 70 01 r=.y

M ODELI MWUZl& 025819 A 0258193

fWgDSTIAND ?ART n4TMERS (S1E RDKAM) Test Location

'AR N. SERIAL NO: PERA.I ,SPE, T

REMARKS: SMIDSTR.AD A-SS? NO. §MDTRj I OUTLIN PIN &I~. PL.
5008623 5008622 1265MLIP11
5008623A 3008622A 126UllP12 "UAUTY
5009076 3009075 1437X13P01 ASSURANCE
M5009075 35009075 1457X13P02 APPAWAL
5009076A S009075A 14571l3P03 9/ ii

A (-*) under actual reading column requires a check If
satisfactory.

PROCEDURE UIROUEMENTS
PAPA. PARAMETER DESCRIPTION

MINIMUM ACTUAL MAXIMUM UNrTS

5.0 (/) If Rlu-In Completed - -)

S. 1.2.2 Total Flow "vth-Re l1f Valve Plus
(a) flow at 1350 ?SID gear stage

pressure differential - CPM

5.1.2.3 Performance vith Ielief Valve
Cracking Pressure-Gear State
Differential Pressure Vith
2.0 to 5.0 GPM thru Valve 1400 _Z&A- 1500 PSID

5.1.2.4 Flow at 1350 PSID Gear State
(b) Pressure Differeatlal - / -PM

Difference letween (a) and (b)
above (a-b) 0.5 GPM

5.2.1 Idicsator and Pilter Bass Valve
M ue u t Indicator Actuation

pressure
R&M #1 20 30 PSID

Run #2 20 30 PSID

Ium #3 20 30 ?SID

U ....NOTS -q

T&. MOIL NUMR AND 8ERIAL MUMMAE MUWS APP A ON NVER PAW
NEUIX ONE COPY OF THIS D= BMWU W GA PU

62Pm O74(1)Al iF2



I . Sundstrand 71W R'01 - * M 010" 7 e N* 17
lviation Operatio ns YM WN: .....

IA em - me -. .
iooo. .aab0s Glls

lP~a No.-c 9g SUL ERmAL . SNS.G C j C3 OM g - OM WEET 2 OF M_

_oam MoWRuemn
PAJW PPAMEM OESCMPfIMN

NUULO MenaUM ACTL. MA~amUM uNrs

5.2.1 Filter typas Valve Actuation

(Co lm d) rTeuutI

ln #1 40 55 ?SlD

la 92 40 35 PSIM

Run 93 40 5 MID

(V) If Actual Bypass Indicator
Actuates

lan #1 - (.. ) - -

lun 92 - ( ) -- -
,la 9-- ( ,.-) - -

S1.2.2 Zndicator Resettiat

bmpendLnl Indicator (*I)If Acceptaba31 lu# -- ( - -

uin2 - -
Sun 13 - (.....i ) -- --

Actual Indicator (Al)) f Acceptable
5u= 91 -- mmI -----

Rain •-- C. -. ') - -

3.2.* Se"vIce Shutoff Valve Leakage - 2.0 CC/IN.

3.3 Oil Seal Leakse - 0.1 CC/N.
I .4 Fuel Shaft Jeal Leakate Static Teat

Inlet Prtaeuzes "0" 150.4 "0" K iM 0.1 CC/MIX.

U .5 Flow Perfomance (laf. Sheat 4 of 4 - ---

11. MO0L NUMSER AND SIA. NUM_ MUST APPEM ON EVIRY PM

CN O P COYV OF T1I8 SO HErT POA CA PIlEw,*
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I Sundstrand "EC - Fou NO: Is
Ailation Operations 0SC.13.

Rogwo@. "a" al0M

PAT O.,Fo 0 -5 7.P4 SmAL NO.& C 3- a- !P LASET O

PROCEDUREEOIUWTI POAA. PARAMETER DESCRITON-
NUMBER MINIMUM ACTUAL MAXIMUM UNrTS

5.6 Proof Pressure Stau
(1) -If Acceptable ( ,)

5.7 Ceafnl, eas

(V/) If Acceptable - )

5.8 Preservation
(4if P ?rfored -

5.9 Pump Dr Ve1tht

Record VeLght from Route Card - 27.8 LIS

1'8. L G4t NUBE AND SERtU, NUMBER MUS APEA ON f'VS MW
PAWIN ONE! COPY OF THItS D= ETA FrrOR CIA P1U

64
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TS 46103FACE 19
DATA SM91T

I'5.5 FLOV PWRAC PAGE 4 Of4

sJNDsTRAND AccEPTAmc TzsT spECxnCATioN mo. Ts 4103

l AL NO. AUS .2 C a/ S' . ZS SAN N &

0 ODTON-NT A C - -

SPEED 1 10 *10 *10

IRE 75:10 70-100 70-100

IRM35mE 3 lo-*EE*EB

PRSSURE ?SIC t 2 2 *2

PESURE ?SIC ~1O 5*

PL6 PM * 0.5

...... fl. 5 REQD I REO'D RC00 15REOD
ITOTAL wT O- Mr6.

FLOV GPM MIN. MIN. KIN.

I SE ?SID KIN. - - -

IRFUT -- Iv- -_ITOROUE 114-LD MAX. (9MAX. MAX1.

PRSS. ago? *1m - -

ISL4L CC/HN KAI. KAX. 0 MAX*
ILZAKAGZ 0

LIM LKMG

*ntIOU cwsz m3 BypAs wvz AT T"Is CmONDIO, smI TEATu 3113 P

30UAL TOTAL PLOW (11131 113 ACCURACT O M13 YLMOEtUS).
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atiIMAc NO). F33657-84-C-2011

3C3965G05 K~M P" ~ STAND

COL NO. 29084 FMVISICII A

TE1 M ATICz4 70LRANE AND LIMIM FM THlE FI11--1293UE R24P~US AMT E THE~ SM VALUES AS t7I=ZMD FO H

F11o-GE-100 C4LAMIK TESTD WrI HE MCCXEMCQ OF THE~ T1UR=

L1~rS. THEE VALUES AIM LISTED IN TH MAIO L=4I COLUMN

OF THE AT~lHE PAGS. THEE LI= AIRE APPLICABLE TOTH
F11O-CE-129 MFURJPS CtK TH BASIS OF SIMARny OF DESIGNI ~P=IlWRMI, FUNC1'IC@L 2TI'flG F=B MOMA1S, AND TYPE/RANG OF
PARA11ET flG BEIM MA M/CORtiitzU RIN 'WCTESTM. THE~ VEDOR~

V~EVAUE WMCH IS MUY THEf OLERRXN WE D4CPD]. SEE

L ETE TO SAM PFTC DATE MAY 17, 1991 AT flIE END OF 'THfS

SEMC!I.

'I67



I OIIRAC NO. F33657-84-C-20fl1

3C3965G05 FUEL RM TEST SEAMD
=PL NO. 29084 RLVLICt A

THE F110-GE-129

P/N 1457M13P0331 P/N 13731487P07

i68



C~t11Aa1 NO. F33657-84-C-20113 ~3C3965G05 FUEL AM3G TEST S'rAN
CC1tL NO 29084 REVISIC*K A

1 F110-GE-129 ?A3X R FUE 3P

1373MB7PO7ii AND
1457M13P03

I FUEL RW MW SUM

I GE SPBIFI~TICt BC45NO1.21 CLASS A

4.2.1.2 PER-O -.-- SEE Mk1E I3)4.2.1.3 FPRBSSURE PEL VALVE +/-50 PSIG

4.2.1.6.1 MUEL tEA~kE +/-.-1 0,'mIN

TABLE I EFI@C

3.A +/-.5 GEM +/-10 flN-LB S 2 PSIG

B +/-. 5 9E +/-6 IN-LBS -

c +/-. 5 GPM +/-6 3N-ILBS
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OZ AZRCRA T ENGZZ5¢Creacentvlle RcOd

Mail Dropt ZIS
Dial ComI I-623-4659

i t May 17, Copiest X. aramchandani

To aa a Preston, Application fnqineer
Froms Eric Moss, BE Design

dubject: 3C3965005 Fuel Pump Test Stand Correlation LimitsI 5am:

The ruel Pump Test Stand QTP still needs the correlation
tolerances added before it can be sent to the Air Force for
ap roval. Znitially we were planning on using the same correlation
toleancs that ware used for the FIO-GZ2-100 qualification testing
for the 7110-GE-129 qualification testing. However, the Vendor
correlation data received from Sundstrand for the -139 pump
exhibits more data variance than the prior -100 pumps, As aI result, I propose the following correlation tolerances:

2Te ! Parfanrmanc-

Condit 4An n7 _as
A ±.5G12( 10in-lb -i33 ±.5GPX ± in *
C ±.5 GP 6 in-lb -

I Note: The torque tolerance is the only tolerance that is different
fro% prior -100 testing. The other parameters were very repeatablei and as a result shall remain the same. Alao note that much greater
tolel anea have keen med ter other Hein Fru* ?rwaIj 1, Lvu jpauLo
See Attachment.

a gconcurred
J. Eric Mass Bob liebert
Dsign Engineer Controls A Accessories

I70
3 70
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OWhIACr NO. F33657-84-C-20fl3 3C3965G05 Fu. U g Pt"TET SErAN
CXL NO. 29084 REVISIC*N A

I APPEN~DIX "D"

3 AND

I F110-G-129

OlDl" MIN RV! RM P/N 1373I'B7P07

"02"1 MAIN FUEL F"3~ P/N 1457M'f3P03
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In~C IlTES ~T PRCDR
CCinRAc NO P33657-84-C-20fl
3C3965G05 fUM~ PUMP 'I SimAN
CUM NO. 29084

I ~DAMA SH~1' 4.2.1
I P 009SHct

A /SSEMLY MaHSDOa~TCU q _____

3 NO UNATHOIZED REPAIFl PEF ______ jd I

CR SUBrriRMM PARIS

-GEEAL M craqwmnD 44NSIPe_

I

1 37



3C3965G05 FUEL PCW TEST STANI CEL NO. 29084

DMSET 4.2.3

IMM INSJECTI-N

SAN NAELATE PRPRL ___

RETOFTT NAMPLATES INS7LIL ___

IN PRPE LOCTIK & VRIFM

jRHVED NAMEPLATS DISARE P/2- JfA1

AT SHPMM

NE NJRER-F1r PAWES PRPELY _________ im y

IERM

38



cr2nM=C NO F33657844C-202-l

3C3965G05 P M~ RMGP 1TI SMMN

CIPL NO. 29084

DA SHE 4.2.4
NAMS INS Efl

PAN=I RPLAE AND SEURE _&L_<3&__

coaNWM~ & SECJRW IN PLAE

spq, MMTI AND BOLTS POPERY 
2V__

nLSrMUlf AND TIGHIE

39



O*IIRACr NO. F33657-84-C-2011

3C3965G05 FMf. RW4 TEST STAND5 aRL NO. 29084

DU SHE=I 4.2.5

KIT HOM THM1UGLY FLUSHED _____ I

ALL -O HF4 FRM MWJU AND MOEE At 6?-S MTEIAL flNSICE H=~

FrTNSAND iaT HADM CLEAN_ _

AND O4ICH FM

1= UETOOL4G CtN LOAN AND GE AVa 2
E~Mn~ KU2M=fl CLEAN
AND POPRL PRS

ImcmEnmm AE ATMmornmmIkf

'Inkr UU = PcfiMArV

I40



QUAI=TCA=4 TM' FRU
C1IafnLb NO~. F33657-84-C-2011

303965005 PUM PUMP TEST SAMN

CPL NO. 29084

DATA SH~ 4.2.6

ALL PAMIS AIM OF NE, OF HIGH ________Z sa

ALL PAMI' AME nW FIT( SfPPD= _____ J4 e&

CCACOR QUA~LM m PRCNG ACrrIYM

41



I OfRACD NO. F35-4C21
3C3965G05 FUELJ IW 'TST STANDI CML NO. 29084

DAASHL 6.2.7

AjE~ RE=~ DAT

Tf wur coFN~ ___i ,1l~lI iEXHIBI'fl NO EVEENC OF
EIBT-MAGNMfC D11rEEIC

SUCCESFUL CLfl'It4 OF 'lE OORATION TESIM SHAM DEM0AMI
CCHLIANC M THlIS RE9JInREME1r.

SAII

FOMIRQAMDT RaR4 M YDT
I42



I gUUnaICKt TEST POE

NO. F33657-84-C-2011

3C3965G05 FUE P TJMP SANDI RL NO. 29084
RIGID AND FLEXIBLE LfLNS TEST

I ACCET RWECT DAE

RIGID AND FIE~aBTZ LXN HAVE A&&-AWP
BEE PROF TETE AND SCSSULj ITMS flETIF WITHi A DISTIN-
GIHIG IF=CTICU MEN

j 100% TESING CN A RE SE 1IVE SAMPLE OF THE TEST HS ASSEBLED FM
USE IN ME TET STAND HAS B PERX . THE VEO QUALM 0*R L
FtICIMCK WILL PERFCW PERIODIC AUDITS, T EAFIT, TO ASSURE a2MPLIALKE TO

ALL HEE ASSEIMXS MNUFACIURED FCR USE CI T TEST $MMTEST MIT HAVE
BEE TESTED FOR 100% COMPL NC TO TIS REJIR EM1T.

ALL RIGID LNES MNUFACIRED FOR USE IN TEST STAND HAVE BEEN TEED C
ACOR1DN WITHl TH MAUACIN ERAWflG RQUIRMNS.

BASED C RT E S I - E SAMPLE AND FOLU-ClN AUDIT, A R'IFICAT OF
CCF9LIANC THE HOSE UFACIUR HAS BEEN F AND IS ATEACHE.

r~w kj 41 ii~ iaZij 0/ ,v44 0-mA4t&j

|'!

[1 ~CIOR R QUA= DATE -PR0Cdk

H 43



I ~COMflA= NO. F33657-84-C-2011
3C3965G05 FUEL PUMP~ T sTAN

5 CFRL NO). 29084

A1 MFJA=CNf

I ppDmRY flrmapCt: 26__31 s VI

PARAMrES
DMOrTMC1 aK M~E fI
aUZMATIC( SEB'ICK OF FSOMM

I PAC@GE (VOL. 1, SBriCN C)

Eoft~C m IS-rN MEI
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