SRB CRITICAL ITEMS LIST
SUBSYSTEM: THRUST VECTOR CONTROL

ITEM MAME: AP Gearbox

PART NO.: 740413 includes: ' FM CODE: A07

716604 (Lube il Pump}

5803457 (Qil Filter)

7176444 (Relief Valve)

732136 (Gearbox Equalization Valve)
5903987 (O-ring)

5905446 (Q-ring)

57399 (O-ring)

ME324EN1 (O-ring)

3904000 Lube Dl Indicator [ntsmal
Gearbox Accommiator, Gears and Shafts
Covered umdar P/N 740413

ITEM CODE:  20-01-2§ REVISION: Basic
CRITICALITY CATEGORY: IR REACTION TIME: Seconds
NC. REQUIRED: 2 DATE: March 31, 1997

DCNUsz
CRITICAL PHASES: Boost SUPERCEDES: March 1, 1993 |

D:CNO32
FMEA PAGE NC.: A-78 ANALYST: R lawre/ H. Longani

DCNO32
SHEET 1 OF 4 APPROVED: P. Kalia

DCNO32

FAILURE MODE AND CATSES: Failure of lube oil pump (System A and B} cansed by

Matenal Defect
Conlamipation
ShattAGear Failure
Manufachuring Defeets
Improper Assembly

L= = = -

FAILURE EFFECT SUMMARY: Loss of TVC will result int loss of mission, v
remains after the first failure. Operation is not afiected until both paths arc lost,

REDUNDANCY SCREENS AND MEASUREMENTS:

ehicle and crgw, Ome success path

1} Pass - All units are subject to ATP TS240% testing and arc functionally verified during turnarsund and

refnrbishment.
2] Fail - Loss of lube pump is not reedily detectable {in real tmme}.

3} Tatl - Contamination.
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FM Code: 20-01-28-A07 _ Date: Mareh 31, 1997

RATIONALE FOR RETENTION;

A

0

DESIGH .

The APUY Gearbox iz designed and qualified in accordance with end #tem specificarion MOSPC-0050. (All Failyre
Causes)

The pearbox lube oi] sysiem is designed to aperate for twenty misions without an oil change. (All Fatlure
Causes)

Shaft material is 4340 =eel, heat woeated 10 8 hardness of C40-43. (Shaf/Gear Failure)
Gear Material is 85620 ateel, heat treated 1o & bardness of CE0-83. (Shafi*Gear Fallure)
The lubc pil pump assembly is a matched set unit with tight tolerances. {Improper Assembly)
Lube oil is filered by a 35 micron filter at the pump discharge. [Contamination)
AP aurfaces expored to lube oil are cieaned to Level 300 of SN-C-0005. (Conamination)
DONDE2
Final gearbax ass¢mbly is performed it a Class 100,000 clean room. {(Contate ination)

Material Selection is per MSFC-SPEC-5224. (Material Drefiet)

ualification testing, verified dusipn requirernents g8 reported in Sundstrand Qualification Teat Beport AER-1539-
6, Rev. B. {41 Failure Causes)

Fluid procurement i3 controlled per SE-5-0073. {Contamination) : .
TESTING
Acceptance testing of the labe oil pump is performed per Sundsirand ATF TS 2311, (All Fallure Causes)

Aceeptance teating is performed per Sundstrand ATF TS 2409, This includes lube oil cleanliness, GM:2 spin,
hetiire funetional west and post hotfire gearbox cleaniiness/contamizaiion check. (All Failure Causes)

During refurbishment and prior to n:us:s. the gearbox assembly is returned and tested to the same ATP a5 a new
unit per Sundstrand ATP TS 2409. (All Failure Causes)

Lube oil sampling for (Influent) cleanliness and composilion {purity and particulate count) iz performed per
10REQ-002 1, para. 2.3.2.3, ({Contamination)
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FM Code: 20-01-28-A07 Date: March 31, 1997

Functional test is performed during hotfire operations per 10REQ-0021, paras. 2.3.11, 2.3.15 and 2 316
respectively for: (Shaft/Gear Failure) :

- Low speed GN2 spin
- High speed GNZ spin
- Hotfire

Gearbox js flushed with clean ofi, purged and pressorized to enhance cleantiness with GN2 after hotfire per
10REQ-(002 ], para. 2.3.14.5.€. (Contamination)
D032

The above referenced OMRSD testing is parformed every flight.

C.

INSPECTION

VENDOR REELATED INSPECTIONS
Manufacturing and assembiy js verified by Source Inspection Plan SIP 1128 by LIEBI QAR [All I;‘ailura Causes)
Vendor mspection and test records are verifiad per STP 1128 by USBI QAR. {All Failure Causes)

Verification of vendor inspection and buyoff of torque operations is performed per SIP 1128 by USBI (AR,
(Improper Assembly}

Verification of material certifications is performed per ST 1128 by vendor and USBI QAR (Material Defect)
Wimessing of acceptance test is performed per STP 1123 by USEI {Contamination, Shaft/Gear Failure}

Yerifications that are required on new units are performed on refurbished units per SIP 1128 by USBI QAR. (All
Failure Causes)

Cnitical Processes/Inspections:

- Heau rear shaft per CF 09.4140-HD-4-01
= Heatmweat gear per AMS 6274

K5C RELATED INSPECTIONS

Yerification of lube ofl (Influext) cleanlingss and compasition {purity and particulate count) is performed per
10REG-0021, para. 2.3.2.3, {Contamination}

Proper function of TVC system is demonstrated during Hatfirs operations per LOREQ-0021, paras. 2.3.11, 2.3.15
and 2.3.16 respectively for: (Shaft'Gear Faiiure)

- Low speed GN2 spin
- High speed GNZ spin
- Hotfire
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FM Code: 20-01-28-A07 Date: March 31, 1957

o Verifieation of post hotfire gearbox Inbe il cleanliness and composition (purity and particulate count) per .
JI0REQ-0021, para. 2.3.16.5. {Contami nation)

D. FAILURE HISTORY
o Failure Historics may be obtained from the PRACA database.
E. OFERATIONAL USE

o NWot applicable to this failure mode.
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