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FAILURE MODES EXFECTS ANALYSIS (FMEA) HUHBER:_PT-ZB-CRHl-x
SUESYSTEM NAME: STDE HATCH JEDM'ISON

REVISION : 09/12/88
CLASSITICATION HAME PART NUMRBER
LRU : FRANGIBLE BOLT MD111-40238
QUANTITY OF LIKE ITEMS: 70 .

DESCRIPTION/ FUNCTION: .
FRANGIBLE BOLT. THE PRANGIBLE BOLTS STRUCTURALLY TIE TOGETHER THE

COLLAR TO THE ORBITER STRUCTURE. DETONATION OF EITHER EXPANDING L[UBE
ASSEMBLY SET GENERATES SUFFICIENT FORCE TC BREAK THE FRANGIBLE BOLTS,
THUS EFFECTING SEPARATION OF THE COLLAR FROM THE CRBITER DURING CREW

FMERGENCY ESCAPE.
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FAILURE MODES EFFECIS ANALTS5IS (FMEA) HUMBER: F7-3B-CRW1-X
STMMARY

SUBSYSTEM WAME: SI0DE HATCH JETTISON
LRU :FRANGIBLE BGLT

LRU PART #:; MD1ll-4038

ITEM NAME:TRANGIDLE BOLT
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PAGE: 7 PRINT DATZ: 09,/ .2.%:
FAILURE MODES EFFECTS ANALYSIS (FMEM) NUMBEER: P7-3B~CRW1-02

. REVISICNM: 04%/12/38
SURSYSTEM: SIDE HATCH JETTISON
LRt : FRANGIEBLE BOLT CRITICALITY OF THIS
ITEM NAME: FRANGIELEY BOLT FAILURE MODE: LlR2

ol —— i CEE P R TP WP NN SN N ey W WP WP NS WP N W WP NP NP WF W mmwm ol G  mle e e e sy G P PR R mm . e ey W AN BN W N BN

T N T R S S cwr SR W e W A SN WS W R W el ke oy S SN B N AN

FAILURE MQOE:
FREMATURE FRACTURE

MISSION PHASE:!

Lo LIFT=0FF

RTLS RETURN TO LAUNCE SITE

Tal TEANS ATLANTIC ABORYT

AJA MABORT QNGE ARCUND

ATC ABCRT TC ORRAIT

o oN=-ORBIT )

o DE=-ORBIT

18 LANDING SEQUENCE -

VEHICLE/PAYLOAD/KIT EFFECTIVITY: 12 COLIMMBIA
I lo3] DISCOVERY
H 104 ATLANTLS
H 1o% NEW CRBITER

CAUSE:

L Y R ———

iy

EXCESSIVE PRELOAD DUE TO INSTALIATION OR CALIBRATION ERROR, MATERIAL

DEFEST, IMPROPER MACHINING OF GROOVE.
CRITICALITY 1/1 DURING ANY MISSION PHASE OR ABORT? NO

REDUNDANGCY SCREEN A) N/A

B) N/A
C) PASS
PASS/FAIL RATIONALE:
A)
B)
c)

NQ STHGLE FAILURE CAPARLE OF CAUSING NULTIFLE BOLT FAILURE.

METHCD OF FAULT DETECTION:
HOKD.

CORRECTING ACTION: NONE
NO COGRRECTIVE ACTION IS PUSSIBLE.
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FAlLURE MRDES EFFECTS ANALYSIS (TMEA) NUMBER: P7-2B-CRW]=(2

= FAILIRE EFFECTS =
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[A} SUBBYSTEM;
ANALYSIS INDICATES THAT LOSS OF ONE BOLT HAS No EFFECT ON STARLCTT
INTEGRITY OF REMAINING BOLTS.

(B) INTEEFACING SUBSYSTEM(S):
LOSS OF ONE BOLT RESULTS IN A JOINT CAFPFING OF .0012 INCHES.
REDUNDANCY AND SEALS WILL MAINTAIN CABIN PRESSURE.

{C) MISSION:
STRUCTVRAL PAILURE OF SECOND BOLT COULD RESULT IN EARLY TERMTNATION oF
MISSION DUE TC INCREASED USE OF CAZW MODULE CONSUMMABLES.

{D) CREW, VEHICLE, AND ELEMENT(S):

-~ FAILLURE OF EECOND LT COULD RESULT IN LOSS OF CREW/VENICLE IF
- ATMOSPHERIC REVITALIZATION/PRESEUAE CONTROL SYSTEM CANNOT COMPEMSATT

FOR LDSS OF CREW MODULE CONSUMMABLES FOR TIME NECESSARY FOR RE~ENTHY.

-

criticality/
Ragulired Fault Tolerance/Achisved Fault Tolarance: 1R/1/1

RATIONALE POR CRITICALITY:
TWO FAILURES REQUIRED FOR EFFECT.

. T G mle e e e ol wm w

TIME YROM FAILURE TO CRITICAL EFFECT: IMMEDIATI

' TIME FROM FAILCRE OCCURRENCE TO DETICTION: IMMEDIATE

TIMNZ FRCM DETECTION TO COMPLETED CORRECTIVE ACTION: N/MA

TIM® REQUIRED TO IMPLEMENT CORRECTIVE ACTION LESS THAN TIME
TO EFFECTIT N/A
KD CORRECTIIVE ALTION POSEIBLE,
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A) DESIGN:

Loss OF ONE BOLT DOES NOT IFFECT CRPEW/VEHICLE. BOLT DESIGN (MATERIAL
STRENGTH, CRETICAL DIMENSTONS) DICTATES A MINIMUM BREAKING STRENGTH CF
3400 Las.

(B) TEST:
QUALIFICATION TEST: NONE.
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FAILLREY MODES EXFECTS ANALYSIS (FMEA) NUMBER: P7-2B-CRW1-02

ACCEPTANCE TEST: DISCONTINUITIES EXAMINATION, HARDNESS, 100t PROGE
TEST, MIN/MAX GROOVE DIAMETER VERIFICATION FOR RACH LOT ESTASLISHTS
MINIMUM BREAKING LOAD RANGE OF 3400/3500 LBS. RANDOM SAMPLE TENS:.F
STRENGTH TEST (5% OF 1OT), RANDOM SAMPIE TORSIONAL STRENGTH TEST (5% of
1OT). TEST THREE (3) COUPONS FROM NEAT LOT.

SYSTEM TEST: ONE (1) INTEGRATED SYSTEM TEST (COLLAR, HINGE, THRUSTZIR)
PRIOR TO STS-26. TIVE ADDITIONAL INTEGRATED SYSTEM TESTS PLANNED.

{C) INSPESTION:

RECEIVING INSPECTION

RAW MATERIAL IS VERIFIED BY INSFECTION TO ASSURE SFECIFIC SHUTILE
REQUIRFMENTS ARE SATISFIED.

CONTAMINATION CONTROL
CONTAMINATION QONTROL AND CORROSION PROTECTION PROCESSES VERIFIED Y

ASSEMBLY/INSTALLATION . '
OPERATIONS VERIPIED BY MIPS ON SHOP TRAVELER.

iy

NONDESTRUCTIVE EVALUATION
ALL CRITICAL DIMENSTIONS ARE INSPECTED. -

CRITICAL FROCESSES
CRITICAL PROCLSSES SUCH AS WELDING, PLATING, MEAT TREATIMG, PASSIVATION
AND ANCLIZING ARE VERIFIED BY INSPECTION,

TEST
ATP 18 VERIFIED BY INSPECTION.

STORAGE
STORASE ENVIRONMENT VERIFIED BY INSPICTION.

HANDLING AND FACKAGING - -
HANDLING AND PACKAGING IS VERIFIED BY INSRECTION PIR THE REQUIREMENTS cF
APPLICABLE SPECIFICATIONS.

(D) FPAILURE HISTORY:
NO FAILURE HISTORY.

(E) OPERATIONAL USE:
REMARFES : ‘ -
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FAILIRZ MODES EFFECTS ANALYSIS (FMEA) NUXEER: F7-2B-SAW1-03

RELIABILITY ENGINEERING: C. FERRARELLA
DESIGN ENGINEIRING : R, YLIE
QUALITY ENGINEERING E. GUTIZRREZ
HASA RELIABILITY

MASA DESIGH

HASA QUALITY ASSURANCE
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