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QUALTFICATION TEST REPORT
3C3965G05, FUEL PUMP TEST STAND
F110-GE-129
INTRODUCTTON
A. PURFOSE
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. GENERAL

“The 3C3965G05 Fuel Pump Test Stand was designed for the USAF by General

Electric Aircraft Engines, Cincinnati, chio. It was designed to test the
F101-GE-102, F110-GE-100, F108-CF-100, F118-GE-100, and F110-GE-129 fuel
pumps and subassemblies. The stand was modified fram a GO3 to a GOS
configuration by the installation of retrofit kits 1412M66 (G04) and
1412M89 (G05). The 1412M66 kit enabled the stand to test the
F118~GE-100 Main Fuel Pump while the 1412M89 kit provides F110-GE-129
Main Fuel Purnp (and sub-assembly) testing capability. Qualification
demonstration was conducted in September of 1991, and witnessed by
Lieutenant Mike Christian from ASD.

C. TESTING

‘The cbjective of the testing program was to qualify the test stand for

the F110-GE-129 main fuel pump. In so doing, the test stand was
required to duplicate results abtained on the UUT marufacturer’s test
stand within tolerance limits established by ESO Design Engineering with
concurrence fram Evendale C&A Ergineering.—A copy of the correlation
limits is contained in Appendix B. Two UUT’s, main fuel pumps fram
Surdstrand and Argo Tech, were required for correlation. These UUT’s
were sent back to their mamufacturer’s for three separate test stand
runs per UUT (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 UUT was coampared.

After test stand modification and prior to qualification demonstration,
thestarxiwassubjectedtoanerx;meerlrgevaluatlmbytheGEstani
test engineer. -

The evaluation consisted of the following:

o Gold Plate UUT’s were run through T.O. test points and data
recorded.

O Results were evaluated against the correlation test iimits.

o Necessary technical and quality changes were made to cbtain results
which were within correlation.
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QUALIFICATION TEST REPORT
3C3965G05, FUEL PUMP TEST STAND
F110-GE-129

D. QUALIFICATION TESTING

The qualification testing for the stand was conducted at Tinker Air
Force Base, Oklahama City, Oklahama. Testing was witnessed by ASD.
Only the two main fuel pumps for the F110-GE-129 engine were tested on
the test stand because the fuel boost pump and augmenter pump for the
F110-GE~129 program are the same as those used on the F110-GE-100. In
addition, 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 were demonstrated or
audited, and the CFE mamual reviewed.

After the F110-GE-129 pumps and sub-assemblies were tested, an
F118-GE-100 Main Fuel Pump was also tested, and correlated, to
demonstrate 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

DEFINITION OF TERMS

The following definitions apply to terms as used herein.

AFP
ASD
ATP
ATR
c&A
CAR
CFAE
CFE
CID
DCID
FBP
GE
MFP
N/A
0C-ALC
PMEL
QTP
QTR
SEAR
SIN

ToOo

Augmenter Fuel Pump

Aeronautical Systems Division (Wright Patterson AFB)
Acceptance Test Procedure

Acceptance Test Report

Controls and Accessories (Evendale)
Corrective Action Request

Contractor Furnished Aerospace Equipment (manual)
Contractor Furnished Equipment (manual)
Change in Design

Development Change in Design

Fuel Boost Pump

General Electric Company (Crescentville)
Main Fuel Pump

Not Applicable

Oklahoma City Air Logistics Center
Precision Measurement Equipment Lab
Qualification Test Procedure
Qualification Test Report

Support Equipment Action Request
Significant Item Number

Technical Order

Unit Under Test
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III.

QUALIFICATION TEST REPORT
3C3965G05, FUEL PUMP TEST STAND
F110-GE-129

FACTIITY REVIEW

All testing was performed at Tinker AFB, Oklahama 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 GO3
installations.

The remote electrical cabinets were located in a non-hazardous section
of the test building approximately 200 feet from 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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APPLICABIE DOCUMENTS

QUALIFICATION TEST REPORT
3C3965G05, FUEL PUMP TEST STAND
F110-GE-129

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

DOCUMENT
M50TF35-S6

MIT1~T-83431

M50TF3087-513

QTP 3965G05 (Rev. B)

T.O0. 33D4-7-17-1

CAR’s

6J10-3-95-4

6J10-3-96~4

TS 4103

ATC 02-1823

TITLE

General Specification for Aircraft Engine
Camponent Test Stands

Military Specification Test Stand, Jet Engine
Accessory Overhaul, General Specification for

Aircraft Engine Group Specification, Test Stand
- Fuel Pump

Qualification Test Procedure for Fuel pump Test
Stand

Operation and Maintenance Instructions with
Illustrated Parts Breakdown (CFE)

Corrective Action Request, written at
Qualification Testing

Technical Marual Main Gear Pump Assembly (Argo
Tech), F110-GE-129

Technical Marmal Main Fuel Pump (Sundstrard),
F110-GE-129

Acceptance Test Specification, Main Fuel Pump,
Surdstrand

Pump Assembly, Acceptance Test Procedure, Argo
Tech
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QUALTFICATION TEST REFPORT
3C3965G05, FUEL PUMP TEST STAND
F110-GE~129

V. G05 STAND MODIFTCATTON

The following changes to the Fuel Pump Stand were planned as part of the
modification to a GO5 configuration:

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

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

o Add test kit hardware as required to hookup F110-GE-129 Fuel Pumps
or testing

o Test stand nameplates were replaced to reflect the 3C3965G05
configuration.
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QUALTFICATION TEST REPORT
3C3965G05, FUEL PUMP TEST STAND
F110-GE-129

UUT REVIEW

The following UUTs were tested during the Qualification demonstration.

NOMENCLATURE PART NUMEER ENGINE

MAIN FUEL PUMP GE: 1373MB7P07 F110-GE-129
MAIN FUEL PUMP GE: 1457M13P03 F110-GE-129
MAIN FUEL PUMP GE: 1265M91P07 F118-GE-100
MFP IMPENDING Sundstrand: 5907807 F110-GE-129

BYPASS INDICATOR

MFP ACTUAL Sundstrand: 5907808 F110-GE-129
BYPASS INDICATOR

The following UUT’s and subassemblies were not tested during
Qualification Demonstration. Testing of these was waived by OC-ALC/ASD
Engineering representative on the basis of the previocus stand
qualification for these UUT’s and subassemblies.

NOMENCIATURE PART NUMBER ENGINE
MAIN FUEL PUMP SNECMA: 301-779-001-0 F108-CF-100
TRW: 708600~1
MAIN FUEL PUMP SNECMA: 301-776-104-0 F108-CF-100
TRW: 704300-4
MAIN FILTER GE: None F108-CF-100
BYPASS VALVE TRW: 215891-1
WASH FIOW FILTER GE: None F108-CF-100
BYPASS VALVE TRW: 216272-1
FUEL BOOST PUMP GE: 1296eM72P01 F110-GE-100
lear-Siegler: RR 54660D
MAIN FUEL PUMP GE: 1265M11P14 F110-GE-100
1265M11P15
1265M11P16
1265M11P17
Surdstrand: 5007510F
Sundstrand: 5007510G
Sundstrand: 5007510H
Sundstrand: 5008420A
9
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NCOMENCT ATURE PART NUMEBER ENGINE
AUGMENTER FUEL PUMP GE: 9338MPO5 F110-GE-100
9338MPO6
9338MPO7
Sundstrard: 5007351C
Sundstrand: 5007351D
Surdstrand: 5007351E

AUGMENTER FUEL PUMP Surdstrand: 5903519 F110-GE-100
BY-FASS CHECK VALVE

FUEL BOOST PUMP GE: 9959M68P07 F101-GE-102
Surdstrand: 025519-110

AUGMENTER FUEL PUMP GE: 9334M41P08 F101-GE-102
9334M41P09
9334M41P10
Sundstrand: 5007571E
Sundstrand: 5007571F
Sundstrard: 5007571G

AUGMENTER FUEL PUMP Surdstrand: 5903519 F101-GE-102
BY-PASS CHECK VALVE

MAIN FUEL PUMP GE: 1270M24P03 F101-GE~-102
Vickers: PF4-228-7E
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No special test equipment was required to perform UUT testing.
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QUALIFICATION TEST REPORT
3C3965G05, FUEL PUMP TEST STAND
F110-GE-129

VIII. CALIBRATION

All primary and secondary instrumentation was calibrated prior to the
start of correlation testing. Calibration was accamplished by the PMEL
group fram Tinker AFB. Calibration certifications and data are
available in the PMEL files.
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QUALIFICATION TEST REPORT
3C3965G05, FUEL PUMP TEST STAND
F110-GE-129

TEST DISCUSSION

The F110-GE-129 Main Fuel Pumps (Argo Tech and Sundstrand) were run amd
successfully correlated in ane day. All of the sub-assenbly tests were
successfully campleted on the following day. The third day of testing
was used to run any non-correlateable tests such as break-in tests. All
F110-GE-129 pump testing was campleted in 3 days without any problems.

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
pup housing.

NOTE: Lower 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" pumps from 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 similate the pump manufacturers’ test
set-ups and thus repeat their data.

Upon the campletion of F110-GE-129 pump testing, discussion of the
F118-GE-100 software, which was added per the GO5 modification, revealed
to Lieutenant Christian that the stand had been modified from a GO3 to a
GO5 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 GO3 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 Monday, 9/29.

13
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TEST DISCUSSION cont’

The requirements for running the F118-GE-100 pump were only to correlate
and to verify that any F118-GE-100 peculiar hardware was appropriately
marked. The correlation data sheets for the F118-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
Oklahama 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. The torque tare chart, which is created by PMEL, indicated
that the torque values seen were one inch-pournd low. 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.
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STAND QTP INSPECTTION ITEMS

The following are the applicable QTP inspection items. Refer to
APPENDIX D for data sheets.

:
é
:

WCRKMANSHIP INSPECTIONS

MARKING INSPECTIONS

NEATNESS INSPECTIONS

CLEANLINESS INSPECTIONS

NEW QUALITY OCOMPONENTS

EILECTRCMAGNETIC INTERFERENCE TESTS

RIGID AND FIEXIBLE LINES TEST
CALIBRATTON

MICRO-FIO 100 INSTRIMENTATION INSPECTIONS

L Y Y Y Y N .
L]
XSRS SR SRS
[ ]
ST D W

-

e »
e »
(o 3 JEN]
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QUALIFICATION TEST REPORT
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ACTTON CAR’S

There were no Corrective Action Requests written during the
qualification testing.
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QUALIFICATION TEST REPORT
3C3965G05, FUEL PUMP TEST STAND
F110-GE-129

CONCIUSIONS

The test stand readily performed all required F110-GE-129 Main Fuel Pump
UUT tests within established correlation limits.

All test stand functional inspections affected by the G05 modification
were checked and found to be acceptable.
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338 3 4 8 328 3 3 30 B B W% B 333 8 8 40 30 3 36 S0 A5 S5 9 F5 30 40 46 90 30 30 30 35 48 3¢ A5 -9 I S0 40 8 0 4030 28 3 3 B B B0 B 10 3 45 3 -0 -0 S

‘ lnss N TR Q1 Q1A Q2 Q3 Q4
TE: P1 P2 P3 Pa PS Ps
| T T2 T3 T4 TS Té
[ FYYTZYITITITZIEZ S YT Y YR 2 YT YY YT T Y22 Y Y 22 X T R P YL 2t ATl Iyl r sy Yy s Yy
\ gzoz:za o 6208 &£70.5 $0.3 3.82 14,1
Q7 24/91 14.4S 34.3 87.9 71.0 1360 17.2
34,9 84.7 73.2 86.7 7.9 78.8
07:085:35 [ -~ 4127 162. 7% 43,5 3.24 0.0
S/24/91 14,.4% 2%.3 43.6 29.7 273 14.3
- 84.9 846.5 78.6 84,8 89.2 78.8
0710718 (-~ 985S 107.2 8.4 0.5% 0.0
'3/24/91 14.45 10.8 11.8 11.8 252 0.4
24,2 2¢.0 78. 6 5.8 87.4 78. 8

l.
l .
»
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MODEL NUMBER 025819 & 0258193

SUNDSTRAND PART NUMBERS (SEE REMARKS)

. Sundstrand PAGE NO: 16 SHEST ) ©OF &
.Aviatlon Operations e TESTSPEC: TS 4103 ey, H
ASverand Tearveingy Qrun
Surwswand Corporeson "”’
AOCKPORD. LLINOIE 41128 » 4 :3 p 5
N
W
TEST PROCEDUAE TTTLE ACCIPTANCE TEST SPECIFICATION FOR MAIN FUEL PO

Test L a?io;"

FENAM A A RATIRY Amyaam

54

A A .M « -, o~

[ PART NO: SEAIAL NO: OPERATOR: INSPECTOR; TE
sogverss | SUSS.C L83 2230 @/ q-zf‘q[
REMAAKS; ﬂ%sm ASSY NO. SUNDSTRAND OUTLINE P/N G.E. ?
008623 5008622 1265M11P11
30086234 50086224 1265M11P12 QUALITY
5009076 5009075 1457413901 ASSURANCE
M5009075 15009075 1457M13202 0 [ __APPROVAL
$009076A S00907SA 1457M13P03 / “»fg\‘“
A ( ) under sctual resding column requires a check 1f A -3,,’..;
satisfactory.
R URE REQUIREMENTS
g OC!D““I PARAMETER DESCAIPTION
NUMSBER MINIMUM ACTUAL MAXIMUM UNITS
5.0 (v/) 1f Run-ln Cospletad — Cwn )| — —
5.1.2.2 Total Flow with Relief Valve Plug
(‘). Flov at 1350 PSID gear stage
prassute diffsrential e Ll — GPM
5.1.2.3 Performance vith Relief Valve
) Cracking Prassurs=~Gaar Stage
Differential Pressurs With
2.0 to 5.0 GPM thru Valve 1400 /Y30 1500 PSID
$5.1.2.4 Flow at 1350 PSID Gear Stage A
®) Fressuts Diffsrencial — Lb — CPM
Difference Betvaen (s) and (b)
above (a=b) L o.0 0.$ CPNM
$.2.1 Indicator and Filter Bypass Valve
Testing .
mpending Indicacor Actuation
Prassuzs
fun £} 20 a 30 PSID
Rup 2 20 a3 30 PSID
Run 3 20 al 3 PSID
m.WE.—.
TS. MODEL NUMBER AND SERIAL NUMBER MUST APPEAR ON EVERY PAGE
AETAIN ONE COPY OF THIS DATA SHEET FOR QA FILE
Form QraT8(1



un #3
Actual ladicator ( v)If Acceptadbla
Sun f1
Run £#2
Rus #)

3,2.6 Service Shutoff Valve Leakage

5.3 011 Seal Leskage
S.4 Fuel Shaft Seal Leakage Static Test

Inlet Pressurs, “O" PSIC.& "0" RPN
$.5 Plov Perforsance (Ref. Shaet & of A)

()

0 2.0 ccMIN,
Q 0.1 cecnax.
&

b

0.1 CCMIN.

' (ati Samdsnﬂtrand TEST RECOMU = WAs 1 Wi ure | Paas NO: Y
y on ons
m—p:mm e TEST SPEC: s 4103 REV. H
Srewaw Cotermen
' ROCFORD. LLINOS §1125 A ,
PARTNO. . LR %0254 SERALNOG. SUSQ.C_/£7 _ OATE 2= 239/ OATASHERT _2__OF _4
l PROCEDURE ’ ' REQUIAEMENTS
PARA. PAARAMETER DESCRIFTION
' NUMBER MINIMUM ACTUAL MAXIMUM UNITS
5.2.1 Filter Bypass Valve Actuation
(Cone'd) Prassure
l Ruz #1 40 ol ss PSID
Run #2 40 _«3 (1 PSID
l Rua #3 40 g2 53 PSID
- (V) 1f Actual Bypass Indicator
Actuates
I Rua #1 - ( )] — —
Run #2 - ()| - —
I Run #3 — (= )] ~— —oe
$5.2.2 Indicator Resetting
l Izmpending Indicator («)If A:cupubﬂe
}

l.

[

= NOTE .
T8, MODEL NUMBER AND SERIAL NUMBER MUST APPEAR ON EVERY PAGE
AETAIN ONE COPY OF THIS DATA SNEET FOR QA FILE
Form Q74701184
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= . SWwustang T .
. ’ - -
I ation Operations
...2??““‘ TESTSPEC. TSC .03 REV. B
Surtisvens Coraaresen
ROCKPORD, RLINOS 81123 .
lvruo,_;-o forc.0 SEAULNOL. ¢ L2 pate_do ¢ 87/ oaasHeET_3_oF &
. AREQUIREMENTS
PARAMETER DESCRIPTION
MININ UM ACTUAL MAIMUM UNITS
Proof Pressurs Sta
(V') 1f Accepcable — ( ~) — —
Cleanlisess .
(v') If Accsptable — C ) —— —
Praservation
(V) 1f Periormed — () one oee
Pums Drv Waight
Record Weight from Routs Card — i 27.8 138
!
. ~ NOTE ...
TS MODEL NUMBSER AND SERIAL NUMBER MUST APPEAR ON EVERY PAE
AETAIN ONE COPY OF TH!S DATA SHEET FPOR QA FILE
Form G72470(2)A/1188

56
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DATA SEIE”

PAGE 4 OF

3.5 FLOV PERFORMANCE

mo'

SUNDSTRAND ACCEPTANCE TEST SPECIFICATION NO. TS 4103
TEST STAND NO. o

SERIAL NO. SUS o C /.3

DATE

e29= 9/

STNLUID YPo2w
CPRESS 2u /¢

l BAROMETRI
CONDITION UNIT A B C

PUNP ReH | 6307 4128 886

SPESD : s+ 10 10 10
TEMPERATURE °F

INLET ~35 35 10
PRESSURE PSIG 2 2 22 s 2
DISCHARG — 1360 275 333
PRESSURE pSIc e 10 s+ S s 5

INLEL (ENG ) a0.¢ * *

REQ' D [RECORD |REQ’ D [RECORD |REQ’D_|REGORD _

TOTAL 63.5 |- |3 6.4

PLOV e |MIN. MIN. MIN.

BOOST PRESSURE 20

RISZ PSID |MIN. - - - - -
INFUT 691 A 153 5 UL
TORQUE IN-L3 [MAX. MAX. . MAX. ,

L | (L2 | 1 g

FILIER | P50 (22.0 - D
PRESS. DRO? w. - - - -‘
FUEL SEAFT 0.1 L 0.3 | 0.1

SEZAL CC/MIN [MAX. MAX. |~ MAX.

LEAKAGE Po) o
HOUSING/SPLIT |CC/MIN (0.0

LINE LEAKAGE (o)
*NOTE: CLOSE THE BYPASS VALVE AT TRIS CONDITION, SUCE THAT ENGINE PLOV

2QUALS TOTAL PLOV (VITEIN TEE ACCURACY OF TBE FLOVMETERS).
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» ¢ 4
PAGE NO: SHEET
| Sundstrand L s
+Aviation Operations e TESTSPEC: T3 4103 REV. &
Asverwnd Teorweiogy (reue
Suntovans Coroaranen
ROCKROAD, LLINOIE §1138 *
TEST PROCEDURE TITLE ACCEPTANCE TEST SPECIFICATION FOR MAIN FURL PP
{ MODEL KUMBER 025819 & 0258193
‘ msm PART mm (Su MS) t.‘t Loc‘:ion
PARY NO: SERIAL NO: OPERADR: R DATE
| s | susgc g X it T 3-22-9
REMARKS: SONDSTRAND ASSY NO. SUNDSTRAND OUTLINE P/N G.E. !@
5008623 5008622 1265M11Pr11
l $0086234 50086224 1265M11212 CUALTTY
$009076 50050758 145413701 ABSURANCE
M800907S Mu5005078 145713002 APPROVAL
. 50090764 $009073A 1457113703 |
A ( ) usder sctual reading column requires a check 1f % @
' satisfactory.
PROCEDURE REQUIREMENTS
PARA, PARAMETER DESCRIPTION
l NUMBER MINIMUM ACTUAL MAXIMUM UNITS
3.0 (/) If Rua-In Completed —— s )| — —
$.1.2.2 Total Ylow ‘with Relief Valve Plu
(‘). Flov at 1350 PSID gear stage
pressurs differential ——o Lol - GPM
5.1.2.3 | Performance with Relief Valve
Cracking Prassure~Gear Scags
Differantial Pressure With
2.0 to 5.0 G thru Valve 1400 LEryas 1500 PSID
5.1.2.4 Flov st 1350 PSID Gear Stage
®) Pressure Differential — L. 3 — GPM
Differencs Batween (a) and (b)
l abeve (a=b) -~ 0.0 0.3 cm
$.2.2 Indicator and Pilter Bypass Valve
l Testing .
¢B Indiestor Actuation
Pressure
' Ron #1 20 -2 2 3 PSID
Rus 42 -2_0 ™ - B 30 PSID
' un 13 20 o 30 PSID
“* . NOTE .. s
T8, MODEL NUMBER AND SERIAL NUMBER APPEAR ON EVERY PAGE
' RETAIN ONE COPY OF THIS DATA SHEET POR QA FILE




I
1
|
|
1
I
i
i
!
i
I
I
I
I
I
I
|
]
|

Aviation rations
,,,E?Mm TEST 8PEC: TS 4103 REV M
Swusvens Corporanen
ROCKFORD. ALLINOIS §1123 0 |
PART NO. SERALNO. SUS__..C.__ . __DATE DATA SHEET _ 2 OF _ 4
PROCEDURE ’ ' AZOMEMENTS
PARA. PARAMETER DESCRIPTION
NUMBER WINIMUM ACTUAL MAXIMUM UNITS
5.2.1 Filter Bypass Valve Actuation
(Cont*d) Prassurs )
Run #1 40 s ss PSID
Run #2 40 44 ss PSID
Run 3 40 ___Zi_ 33 PSID
(V') If Actusl Bypass Indicacor
Actuaces
Run £1 e ( o )] oo —
Run #2 —— ()| o= —
5.2.2 Indicator Resetting
Inpending Indicator («)1¢ Acceptable
Run #2 e ()] = ane
Actual lndicator (v)If Acceptable
5.2.4 §arvice Shutoff Valve Leakage — o 2.0 CC/MIN,
S.3 041 Seal Laakage L (o] 0.1 CC/MIN.
S.4 Juel Shaft Ssal Leskage Scatic Test
Inlet Pressure, "“0" PSIC.4 "O" RPY —— o 0.1 CC/MIN.
5.5 Piov Performance (Rsf. Shest & of 4] —- — -— —
w NOTE ...
TS, MODEL NUMBER AND SERIAL NUMBER MUST APPEAR ON EVERY PAGE
AETAIN ONE COPY OF THIS DATA SHEET FOR QA FILE
form QT4TRN1IER
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ation n
l‘v .....?.?.'..‘.‘..‘,’.3 e TESTSPEC:  TSC 4103 REV. W
Sunavare Corborsaen
AOCIFORD. ALINOIS 61129 a
v SEAUAL NOmm € e o o OATE DATA SHEET _ 3 OF _&
PROCEDUAE . REQUIREMENTS
PARA. PARAMETER DESCRIFTION
NUMBER MINMUM | ACTUAL | maxiwum | unrrs
5.6 Proof Prespurs St
W 1t Ac'JcLo'pub"-hm -— ( /) — .
5.7 Cleanliness
(v) 1f Acceptabls ne ) e e
5.8 Preservation
TV 1t Performed —_ "yl — —
‘5.9 Pusp Dry Weight
Record VWeight from Route Card o 1 d 27.8 LBS
mmmo

TS, MODEL NUMBER AND SERIAL NUMBER MUST APPEAR ON EVERY MGE

ONE COPY OF THIS DATA SHEET FOR QA PILE

60

s M A em m smmm . -~ L mem e

Form G2470(DAN1B8




l ' ' TS 6103
PAGE 19
l DATA SBEET
. PAGE 4 OF &
S.S FLOV PERFORMANCE
' REV. - B
l SUNDSTRAND ACCEPTANCE T2ST SPECIFICATION NO. TS 4103
SERIAL KO. 8US _oC_/ & TEST STAND NO. LY DATE_ 2-2o0- 9/
‘l_'fm PLUID Jo 2v
l wonmcﬁ'&'!—_‘ﬂ e
TCoRDITIoN NIT 1 A 1 3 C
. PONP | RPM | 6307 | 128 | &es
SPEED s 10 210 210
INLET —70-100 | 70-100 [~ To-100
l TEMPERATURE oy
INLET : k11 25 10
' PRESSURE PSIC s 2 s 2 ¢ 2
DISCHARGE I~ 1380 275 —25%
l PRESSURE | ps16 s 10 25 P
{HLET (INGINE) "%0.2 *
?LOV (11 4.] 3 005
I ,, fEQ’ D [RECORD {REQ- D [RECORD (REQ'D_ [RECORD _
TOTAL 3 [45.3 1 [ 6.4
. FLOV cPx |MIN _|man ., MIN, y
S00ST PRESSURE 0 L.y
XISE PSID |MIN. - - - —
' ¥v3
INPUT 13w N L O w5
TORQUE IN-LD |Max. . MAX. . MAX,
& l 1o © [
l FUEL SEAPT 75w TS 0.1
SEAL CC/MIN [MAX. MAX. MAX.
LEARAGE () O 0
¥ (oo o o
LINE LRARAGE o]
l SNOTE: CLOSE THE BYPASS VALVE AT TNIS CONDITION, SUCE TEAT ENGINE FLOV
' ZQUALS TOTAL PLOV (VITHIN THE ACCURACY OF THE PLOVMETERS).
i .



ST T e -
MR R . .

SUNDSTRAND PART NUMBERS (SEE REMARKS)

PAGE NO: 8
Sundstrand 16 T 1 o s
. Aviation Operations e TESTSPEC: TS 4103 PEV. R
ASverang Tesrreagy Greve
Trawang Carnporaon
ACCKFORD, LLINOE §1125 L
TEST PROCEDURE TITLE ACCEPTANCE TEST SPECIFICATION POR MAIN FUEL PIMP
MODEL WINMBER 025819 & 0258193
20Z

Test Location

PART NC: SERIAL NO: OPERATOR: INGPECTOR TE
|socsorsnl stSsocsax | o0 3.0
REMARKS: SUNDSTRAND ASSY NO. SUNDSTRAND OUTLINE P/N ?:. ![!
8623 08622 B § 11211
$008623A $0086224 126511912 SOALTTY
5009076 3009075 1457413001 ASSURANCE
MS5009073 M5009075 1457413902 |__arrROVAL |
50090764 $009075A 14STM13P03 0 g
A () under actual reading column requires s check if /z a”
satisfactory.
PROCEDURE AEOUIREMENTS
PARA. PARAMETER DESCRIPTION
NUMBER MINIMUM ACTUAL MAXIMUM UNITS
s.0 (V) 1f Run-In Complated —_— (wa )| — —
$.1.2.2 Totsl Flow with Relief Vslve Plug
(2) Flov at 1350 PSID gear scage
pressuze differential — AR — GPM
$.1,2.3 Performance vith Relief Valve
Cracking Pressura=Gear Stage
Diffarential Pressure With
2,0 to 5.0 GPM thru Valve 1400 (X2 1500 PSID
5.1.2.4 Flow at 1350 PSID Gear Stagse
(») Fressurs Differential e Ll Y o GPM
Difference Betvean (8) and (b)
above (a=b) — 8.0 0.5 oM
5.2.1 Iadicator and Filter Bypass Valve
Testing .
Iﬁfoﬂ!u Tadicator Actustion
Pressuza
Run #1 20 w4 3 ) 43 4]
Run 2 20 T4 b [¢) ?SID
Rua 43 20 -5 30 pPSID
e NOTE ..
T8, MODEL NUMBER AND BERIAL NUMBER MUST APPEAR ON EVERY MOE
ARETAIN ONE COPY OF THIS DATA SHEET FOR QA FILB
Form G74TRVANE




=

' Sundstrand
viation Operations

Adverses Tecrvanyy O
Suraasvers
AOOUOAD. ALINOE 81128

lmuomm:_ SERIALNO. §0S Q. C /S 3

TEST RECORD ~— CONTINUATION

PAGE NO:

17

TEST BPEC:

T8 4103

REV.

5

- DATE J-S20-%/

OAIA SHEET

2_or_ub

PARAMETER DESCRIPTION

$.2.1
(Conc'd)

3.2.2

3.2.4
3.3
S.4

3.3

Tilter Bypass Valve Actuation
Pressure

Rua #1
hum 2
Run 3
(V) 1f Actusl Bypass Indicator

Actuates
Run f#]

Run #2
Run #3
Indicator Resstting
Ispending Indicator (+7)1f Acceptable
Rua €}
Run #2
Rus 13
Actual Indicator ( v)1f Acceptadble
Run 1
Rua #2
Run 43

Service Shutoff Valve Luh.
041 Seal lLaakage

Juel Shaft $eal Leakage Stacic Test

Inlet Prassure, “0" PSI1G.56 “0% RPM
Ylov Performance (Raf. Shaet 4 of 4)

PLEEL 11 1hl sss

- 55

55
33

PSID
PSID
PSID

form Q7476 DN1188




" : Sundstrand TEST RECORD — CONTINUATION N
Aviation Operations
prrmdiy v iocbond TESTSPEC:  TSC 4103 p—
RO ORD, Liriou 01126 A

lum»o.&m"' SEMALNO.S € L. __ oae_2-20- P/ ommeneer_3_ oF _4_

PROCEDURE . AEQUIREMENTS
PARA. PARAMETER DESCAIPTION
NUMSBER MINIMUM ACTUAL MAXIMUM UNITS
5.6 Proof Pressure Sta
(V) 1f Acceptable - =) -— -
5.7 Clsanliness
(V") 1f Acceptable ——e ( ~— ) — -
$.8 Presesrvation '
( 1f Performed e ( ‘/) —— ——
5.9 Pump Dry Weight
Record Weight from Routs Card E 7 27.8 128
= NOTE ...
T8. MODEL NUMSER AND SERIAL NUMBER MUST APPEAR ON EVERY PMAQE
AETAIN ONE COPY OF THIS DATA SHEET FOR QA FiLE
Form G747V
' 64
AP L E M -~ , o= = [ ]
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l‘ - TS 4103
, PACR 19

DATA SEEET

I‘ PAGE 4 OF 4

5.3 PLOV PERFORMANCE

SUNDSTRAND ACCEPTANCE TEST SPECIFICATION NO. TS 4103

SERIAL NO. 8US c /5 3 TEST STAND NO. - .
' &t T T —T
monmc'inzss_'L;m 3
3 ) ) ‘ 1) -
TP “RPH | 6307 | 4128 [ 173
' SPEED t 10 410 +10
JIRCEY —70-100 ~ 70-100 70-100
TEMPERATURE F
I' INCEY 3% 1] 10
PRESSURE PSIG ¢ 2 s 2 22
) lorseann —Te— iy
PRESSURE | est6 s 10 s +9
I YNLET (ENGINE) $0.2 " .
' |REG B TRECORS |KEG D [RECORD (REG'D
] o L e
;nov GPM [MIN. L MIN. v N P
JINPUT (52 S O} & 2 0 O L O
I TORQUE IN-13 |rax. N MAX. MAX.
rroE—— | P (o | [ LB
I PRESS. DROP MAX. w 1= 1= 1= |-
FUEL SaAFT 7% % 0.1
SEAL CC/MIN [MAX. MAX. MAX.
l' LEARAGE o O o
. ? CC/MIN [0.0
{|LINE LRARAGE ]

*NOTE: CLOSE THE BYPASS VALVE AT TRIS CONDITION, SUCE THAT ENGINE FLOV
SOUALS TOTAL PLOV (VITEIN THRE ACCURACY OF TER FLOVMETERS).

- A -~ PN A S [l BE R T o N ] A LA™ A “,m, A ”~ .« ~" AT A -~  rn




RAPPENDIX B

DEFINITION OF
UUT CORRELATION
LIMITS




QUALIFICATION TEST PROCEDURE
CONTRACT NO. F33657-84-C-2011
3C3965G05 FUEL FUMP TEST STAND
CIRL NO. 29084 REVISION A

THE OORREIATION TOLERANCES AND LIMITS FOR THE F110-GE-129

FUEL FUMPS ARE TO BE THE SAME VAIUES AS UTTILIZED FOR THE
F110-GE-100 CORRELATION TESTING WITH THE EXCEPTION OF THE TORQUE
LIMITS. THESE VALUES ARE LISTED IN THE CORREIATION LIMIT COLIMN
OF THE ATTACHED PAGES. THESE LIMITS ARE APPLICABLE TO THE
F110-GE-129 FUEL FUMPS ON THE BASIS OF SIMIIARITY OF DESIGN
REQUIREMENTS, FUNCTIONAL TESTING RBQUIREMENTS, AND TYPE/RANGE OF
PARAMETERS BEING MEASURED/CONTROLLED DURING TESTING. THE VENDOR
CORREIATION DATA EXHIBITED SLIGHTLY MORE VARIATION FOR THE INFUT
TORQUE VALUES WHICH IS WHY THE TOLERANCES WERE INCREASED. SEE
IETTER TO SAM PRESTON DATED MAY 17, 1991 AT THE END OF THIS

SECTION.

67




QUALIFICATION TEST PROCEDURE
QONTRACT NO. F33657-84-C-2011-
3C3965G05 FUEL PUMP TEST STAND
CORL NO. 29084 REVISION A

CORRELATION LIMITS FOR

THE F110-GE-129
MAIN FUEL PUMPS

P/N 1457M13P03
P/N 1373MB7P07

68
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GE SPECIFICATION EC4SNO121 CLASS A

QUALIFICATION TEST PROCEDURE
CONTRACT NO. F33657-84-C-2011
3C3965G05 FUEL FUMP TEST STAND
CIRL NO. 29084 REVISION A

F110-GE-129 MAIN FUEL PMP
1373M87P07
AND
1457M13P03

FUEL POMP TEST STAND

CORRETATION LIMITS

SECTION 2
PARAGRAPH DESCRIPTION
4.2.1.2 PERFORMANCES
4.2.1.3 PRESSURE REL, VALVE
4.2.1.6.1 FUEL LEAKAGE
TABLE I PERFORMANCE
CONDITION TOTAL FIOW TORUE
A +/=.5 GPM +/-10 IN-ILBS
B +/-.5 m +/'6 IN-IBS
c +/=.5 GPM +/-6 IN-1BS
69

LIMIT
SEE TABLE I
+/=50 PSIG

+/-.1 CC/MIN

POOST PRESS RISE

‘+/- 2 PSIG
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GE AIRCRAFT ENGINES
Crescentville Ro:td
Mail Drop: IB3
Dial Commi8~623=4539
Copliest: X. Xaramchandani

Date: May 17, 1991
Toe: 8Sam Preston, Application Engineaer
Fromt Eric Noas, SE Design

Subject: 3C3965605 Misl Pump Test Stand Correlation Limits
Sans '

The ruel Pump Test Stand QTP still needs the correlation
tolarances added before it can be sent to the Air Porce for
approval. Initially we were planning on using the saze correlation
tolerances that were used for the F110-G2-100 qualification tasting
for the Fll0-GE-129 qualification testing. However, the vendor
correlation data received from Sundstrand for the -129 pump
exhibits more data variance than the prior ~-100 pumps. As a
result, I proposs tha following correlation tolerancas:

Table I Parformanca
Condit
A + .85 GPM + 10 in-ld + 3 psig
3 + .5 GPN + 6 in-1b -
c + .5 GPM + 6 in-1lb - =

Note: The torqQue tolerance is the only tolerance that is differsnt
from prior =100 testing. The othar parameters wers very rspeatadles

and as a result shall remain the same. Alsc note that much graater
tolexyanses have haan used for other Main Fueld Puups 41l Lhe paul,

Sse Attachument,

Signad conourred

7. Eric Moss Bod 8iedert
Design Ingineer Controls & Accessories

70




RPPENDIX C

CORRELATION
DATA SHEETS
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QUALIFICATION TEST PROCEDURE
QONTRACT NO. F33657-84-C-2011
3C3965G05 FUEL FUMP TEST STAND
CORL NO. 29084 REVISION A

APPENDIX "D

CORREIATION DATA ANALYSIS
AND
ACCEPTANCE FCR
F110~-GE-129

"D1" MAIN FUEL FUMP P/N 1373MB7P07
"D2" MAIN FUEL PUMP P/N 1457M13P03
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APPENDIX D

INSPECTION
DATA SHEETS




QUALIFICATION TEST PROCEDURE
CONTRACT NO. F33657-84~C-2011
3C3965G05 FUEL FUMP TEST STAND
CIRL NO. 29084

DATA SHEET 4.2.1
WORKMANSHIP INSPECTIONS

ACCEFT @ REJECT 4 DATE

/ ASSEMBLY MATCHES DOCUMENTATION w—_—-— Lleon

NO UNAUTHORIZED REPAIRS PERFORMED ﬂg_@ 2"’4’ Y

QR SUBSTTIUTED PARTS

‘GENERAL GOOD WORKMANSHIP

CQONTRACTOR ENGINEERING

CONTRACTOR QUALITY

/ % 26/7/
~DAE %mm ;%
- / y/34 ;éég?/
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QUALIFICATION TEST PROCEIURE

QONTRACT NO. F33657-84-C-2011
3C3965G05 FUEL FUMP TEST STAND
CIRL NO. 29084

DATA SHEET 4.2.3
MARKING INSPECTIONS

TEST STAND NAMEPIATE PROPERLY

RETROFIT NAMEPLATES INSTALLED
IN PROPER IOCATION & VERIFIED

REMOVED NAMEPLATES DISCARDED

IOOSE ITEMS PROPERLY IDENTIFIED

NAMEPLATES CONFORM TO PURCHASER’S
DRAWING IN LOCATION AND CONTENT

NEW RETRO-FIT PARTS PROPERLY

ACEFT 2 REJECT = DATE

R
2 . 25t

Y2 sl
Mo bl sy

a B usen
M s

CONTRACTOR QUALITY DATE
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QUALIFICATION TEST PROCEDURE
CONTRACT NO. F33657-84-C-2011
3C3965G05 FUEL PUMP TEST STAND
CTIRL NO. 29084

- DATA SHEET 4.2.4
NEATNESS INSPECTIONS

PANELS REPLACED AND SECURED

INSTRUMENTATION RETURNED
OONNECTED & SECURED IN PLACE

SCRDB,NUI'SANDE)L'ISPRDPB?IX
INSTALLIED AND TIGHTENED

CONTRACTOR ENGINEERING

DATE

ACCEPT  REJECT  DATE

%i;_%i Aoy
STAND ENGINEERING DATE

CONTRACTOR QUALITY DATE PROCURING ACTIVITY
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QUALIFICATION TEST PROCEDURE
CONTRACT NO. F33657-84=C-2011
3C3965G05 FUEL FUMP TEST STAND
CIRL NO. 29084

DATA SHEET 4.2.5
CLEANLINESS INSPECTIONS

ACCEPT REJECT DATE
KIT HOSES THOROUGHLY FLUSHED w 26 Sep 2l
ALL HOSES FREE FROM BURRS AND LOOSE 28 S
MATERTAL INSITE HOSE
FITTINGS AND KIT HARDWARE CLEAN e % 2 Sl
AND CORROSION FREE
UUT TOOLING ON LOAN AND GE 2 Ko 26 Spe U

CONTRACTOR QUALITY DATE  PROCURING ACTIVITY
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) m T — —— ——
CONTRACT NO. F33657-84-C-2011
3C3965G05 FUEL PUMP TEST STAND

QRL NO. 29084

DATA SHEET 4.2.6
NEW QUALITY CCOMPCNENTS

ACCEFT  REJECT DATE

ALL PARTS ARE OF NEW, OF HIGH w 26 Sy

QUALITY, AND CURRENT MANUFACTURE

ALL PARTS ARE FREE FROM SHIPPING 24}e¢7£
DAMAGE
COMENTS

_t iy /2 gztzsgé
QONTRACTOR ENGINEERING DATE STAND ENGINEERING

M Lot o &n %7{

QONTRACTOR QUALITY ~ DATE PROCURING ACTIVITY
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QUALIFICATION TEST PROCEDURE
CONTRACT NO. F33657-84~C-2011
3C3965G0S FUEL FUMP TEST STAND
CIRL NO. 29084

DATA SHEET 6.2.7
ELECTROMAGNETIC INTERFERENCE TESTS

SUCCESSFUL COMPLETION OF THE CORREIATION TESTING SHALL DEMONSTRATE
COMPLIANCE TO THIS REQUIREMENT.

UL B bt

TEST STAND ENGINEERING DATE

————————

CONTRACTOR ENGINEERING DATE

PN vme 2h 50 Y

CONTRACTOR QUALITY DATE PROCURING ACTIVITY DATE
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QUALIFICATION TEST PROCEDURE
QONTRACT NO. F33657-84-C-2011
3C3965G0S FUEL PUMP TEST STAND
CORL NO. 29084

DATA SHEET 6.2.27
RIGID AND FLEXIBIE LINES TEST

ACCEFT @2 REJECT 4 DATE

RIGID AND FLEXIBIE LINES HAVE / - Lbaly
BEEN PROOF TESTED AND SUCCESSFUL

TTEMS IDENTIFIED WITH A DISTIN-

GUISHING IDENTIFICATION MEANS

100% TESTING ON A REPRESENTATIVE SAMPLE OF THE TEST HOSES ASSEMEIED FOR
USE IN THE TEST STAND HAS EBEEN PERFORMED. THE VENDOR QUALITY CONTROL
FUNCTION WILL PERFORM PERIODIC AUDITS, THEREAFTER, TO ASSURE COMPLIANCE TO

THIS REQUIREMENT.

ALL HOSE ASSEMBLIES MANUFACTURED FOR USE ON THE TEST STAND TEST KIT HAVE
EEEN TESTED FOR 100% COMPLIANCE TO THIS REQUIREMENT.

ALL RIGID LINES MANUFACTURED FOR USE IN THE TEST STAND HAVE BEEN TESTED ON
ACCORDANCE WITH THE MANUFACTURING DRAWING REQUIREMENTS.

BASED ON THE REPRESENTATIVE SAMPLE AND FOLIOW-ON AUDIT, A CERTIFICATE OF
CMPLIANCE FOR THE HOSES MANUFACTURED HAS BEEN PROVIDED AND IS ATTACHED.

CMMENTS
Meses  pere Il ot anth a ‘J ¥4 @ weds Y a bore

"7’""(‘% Jressire fl,v-'/au«u( alere Ar tHae  olomtmestntes
"J .fdalxs/a/j a-y‘/zy Covelhim Mk,

_— %ﬁ:%gz_ 4@04
CONTRACTOR ENGINEERING DATE STAND ENGINEERING

o 2 0V
DATE

CONTRACTOR QUALITY DATE
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QUALIFICATION TEST

CONTRACT NO. F33657-84-C-2011
3C3965G05 FUEL PUMP TEST STAND
CIRL NO. 29084

DATA SHEET 6.2.28
CALIBRATION

| ACCEPT REJECT DATE
PROMARY INSTRUMENTATION: m . Ul

Usmmmmwra;m

PARAMETERS

DOCUMENTATION ON FILE IN
CALIBRATION SECTION OF RECORDS

PACKAGE (VOL. I, SECTION C)

COMMENTS

K

CONTRACTOR ENGINEERING
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QUALIFICATION TEST PROCEDURE
QONTRACT NO. F33657-84-C-2011
3C3965G0S5 FUEL PFUMP TEST STAND
CORL NO. 29084

. DATA SHEET 6.2.40
MICRO-FLO 100 INSTRUMENTATION INSPECTIONS

ACCEFT @ REJECT DATE

DISPLAYED ALL GOl TEST MENUS #_ﬁ?] —_— HUSpu
DISFIAYED ALL GO2 TEST MENUS &f_”_/ —_— 2SSy
DISPLAYED AL GO3 TEST MENUS M ¢ 266,y
DISPLAYED ALL GO4 TEST MENUS &gﬁﬂ_‘/ - 22U

DISPIAYED ALL GO5 TEST MNUS AW ___ ageu
DISPIAYED COMPLETE LIST OF L O Ly

PRIMARY INPUT TRANSDUCERS

DISPIAYED EXTRA TRANSDUCER w — 7%/
CALLOUT PER TEST MENU

DISPIAYED MAINTENANCE FUNCTIONAL #2CAZ%/ 265002/
CHECKOUT DATA

DISPLAYED CGHANGE OF FUNCTINAL W 2877 _ 2etew

CHECKOUT DATA

mmmmmwm —  24Ley

TESTING, MICRO-FLO 100 DEMONSTRATED
100% DESIGN CAPABILITY

COMMENTS
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APPENDIX E

CORRELAT ION
DATA SHEETS
(F118)
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