SRE CRITICAL ITEMS LIST

SUBSYSTEM: RECOVERY

ITEM NAME.: Mose Cap Thruster

FART NO.: 10304-0001 - 801 FM CODE: A2

ITEM CODE: 40-01-08 REVISION: Basic

CRITICALITY CATDGORY: 1 REACTION TIME: Immediate

NO. REQLIRED: 3 DATE: March M, 1999 s
CRITICAL PHASES: Boost, Separation SUPERCEDES: March 31, 19948 s
FMEA PAGE NO.: C-1% AMALYST: D. Wilson/ Y. Paicl s
SHEET 1 OF 3 APPFROYED:; P. Kalia

FAILURE MODE AND CAUSES: Prempature operation dug 10 structural failure caused by:

o Broken or corrnded shear flunpe
a Thread damage on release aut and pisien rod

FAILURE EFFECT SUMMARY: Premature operation of onc Nose Cap Thruster during boost or separation causes
ascent Joads 1o fail the remaining thrusters which in wm allows the nose cap to scparale from the SRB. lmpact with
the BT and Orhiter is possibic leading 1o loss of mission, vehicle and crew. During boost and separarion, abnormal
aerpdynamic forees oo the velicle or impast of the nose cap with the vehicle will canse loss of mission, vehicle and
CLEW.

RATIONALE FOR RETENTION:
A, DESIGN
o Deuign specification USRI 1OSPO-0028

- Materials are sslacted in accordance with JSC SE-R-0006 and MSFC-SPEC-5224 per paragraphs 3.1.1
and 3.1.1.6. {Broken or Corrodad Shear Flange )

- The thrusicr shall be capable of withelanding & limil static tzesion load of 10,000 pounds applied along
the longitudinal axis of the thruster per paragraph 3.3.1. {Broken Shear Flange)

- The thruster shall mest an overall minimum safery factor of 1.1 on yield strength and 1.4 on ultirnale
strength per paragraph 3.3.1. {Droken Shear Flange)

o  Shear flange (17-4 PH Stainless Steel per AMS 3643, heat weated to H1025) sized to give shear strenglh of
15,600- 16,200 pounds per drawings 9382792 (Hi-Shrar), 514908 (Unidynamics} and 1254510 {QEA

Avpaspace’) and flange thickness determination provedures 9362-1021 (Hi-Shear} and 51-4903-MCD-01
(Unidynamics). (Broken Shear Flangs)
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o Chalification:

. Demonstralcd wsistance 1o: salt fog, vibration, hermal shock. (Troken or Correded Shear Flangs)

. Tension load test thrusters to failurc: demonsirated conformance to specification load requirement
(10,000 pounds plus 1.8 vitimate safety facior). (Broken or Corroded Shear Flange)

o Qualification test results are documcnicd in Hi-Shear Reports QTR 9362786-1450 and QTR 0362786-1429,
in Unidynamics Repont 51-4903-QTR-10 and m OEA Asrospace Report 12545,

B. TESTING

o Lot acceptance lesting is eenducied por Acceptance Test Procedure ATP 9362786-1034 (Hi-Shear) or 51-4%03-
ATP-08 (Unidynamics) or 7-12545100 (DEA Aerospace).  (All Failure Cavsec)

- X-ray all thrusters
- Wibration test all samples
- Teosion lpad test

Shear flangc is praof loaded to 4,000 pounds during assembly per Asseanbly Operation Sheets 9362785-1
{Hi-Shear) nr PC-4903-01 (Unidynarmics) or 40-12545100 {OEA Aerospace).
. TNSPELCTION
The following inspections arc perfomned.
YENDOR RELATED INSPECTION

o Receiving Inspection. Raw material certificalions, lest reports ond heat wearment data are verified ome Iundred
percent. {Broken or Coroded Shear Flange)

USE] Cuality Assurance
USBI Source Inspection Plan (SIF) 1368

Contractor Quality Agsurance

Hi-Shear Corporation Inspection Check Shests 2362786- 1009
Unidynamics Recetving Inspection Operations Sheets 51-4903-CP-07.
OEA Acsrospace Accepance Test Procedurs ATP 7-1254 5100

o Thruster dimensions and threads are inspected by Conractor Quality Assurance and verified by USEI Quality
Assurance per; (Thread Damage on Release Nut and Piston Red)

- USBI Quality Assurance
UUSBI 511 1368

- Coniractor Quality Assurance
Hi-Shear Corporation [nspaction Check Sheets 0362786-1009
Unidynamics Keceiving Inspection Opearations Sheets 5 1-49003-0CP-07.
OEA Aerospace Acceplance Test Procedurc ATP 7-12545100
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o Lot Acceptance Test. Radiographic cxamination (X-ray) is performed by vertified vendor perzennel and
verifjed by USBT personnel. Tension Joad tesling is witnessed one hundred percent. (All Falure Couses)

USEI Quulily Assurance
USBI SIP 1368

- Conmacter Quality Assurance
Hi-Shear Corporation Acceptunce Test Procedurs 9362786- 1034
Unidynamics Acceptance Test Procedure 51-4903-ATP-08.
OEA Acrospace Acceptance Test Procedure ATF 7-12545100

o Lot review and cenification per TTSEI Plan 10PLN-(028.

o  Critical Processes/Inspections. The foliowing critical processes and inspeclions are used 10 assure struciural
integrity of the Muse Cap Thruster.  (All Failure Causcs)

- X-ray per HSC QTP 9362786-4429 or Unidynamics 51-4993-ATP-01 or OEA Aerospace 25-125451000.

- Shear Flange (hickness determination per HSC procedure $362786-1021 or Unidynamics Procudure 51-
4903-MCD-01 or OEA Acrospace procedure 40-1254510K.

- Shear Flange fluorescent penetmnl inspection per HSC drawing 9362792 or Unidynamics drawing 51-
4008 or QEA Aerospace 12545100,

- The thrustar body, piston, pirton rod, releass not, and cap made from 4340 material magnetic particlc
inspuction per ASTM-E- 1444 m aceordance with HSC drawings.

- The thruster bedy, piston, piston rod, release nul, and cap made from PH13-8Mo matenal Mluurescent
penetrant inspection par MIL-STD-6866 in uccordance with OEA draminge.

- Shear Flange acceplanee losd test per ST Azzembly Operation Sheels 9362786-1 or OEA Aerospace
Drawing 12545100, _

- Tension load tast per HSC Accepiance Test Procedure 9362736-1034 or Unidynamics procedure 51-4503-
ATP.0% or DEA Arrospace procedure 7-12345 104,

ESC RELATED INSPECTION
¢ EReceiving Inspection
Visual inspection of pyrotechnic device for evidence of damape, degradation, comrosion, misalignment or
moisture is performed per OMRSD File ¥, Vol. 1, mequircment number BOKFL.005. (All Failure Canses)
(This device is trealed the same as & pyto by SPC)

Verify that the Nose Cap Thruster has been flight certilicd by MSFC as tequired by NSTS 08060 per OMRSD
File ¥, ¥olume 1, requircment no. BOKOFL. 002, (All Failure Causcs)

o Insaltation Inspecnon
Insiallution of each Nose Cap Thruster is witnessed by USBL (Al Failure Causes)
D. FAILURE BISTORY
o Failare 1istories may be obrzined from the PRACKH dalabaze,
E. OFERATIONMAL USE

o Not applicahle o this failure mode.
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