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SUBSYSTEM NAME: SIDE HATCH JETTISON

REVISION i O3si2/85
CLASEIFICATION HAME PART NUMEBER
LRU H COLIAR SEVERANCE ASSEMBELY VOTO=5%3410
SRU : EXFANDING TUBE ASSTMBLY MCIZ5=0040
QEANTITY QF LIKE ITEMS: 1
: dnl.
ESCRIFTICH/ FUNCTION: - e

L WER/UPBER CXPANDING TUBE ASSEMELY, THE COLLAR SIVEBIESY WsTiv Is
MADE UP OF 70 FRANGIBLE BOLTS, AN UPPER HALF COLLAR ASSEMELY AND A LOWZ:
HALF CALIAR ASSEMBLY. FEACH SEMI-CIRCULAR (HALF) ASSEMELY CONSISTS Cr
TWO REDUNDANT EXFANDING TUBE ASSEMBLIES [XTA} AND ONE INITIATIOR BLOCK.
EACH XTA IS INDIVIDUALLY CAPABLE OF SEVERING THE FRANGIBLY BOLTS OF A
SEMI=CIRCULAR ASSEMBLY; THAT 1S, ONLY ONE XTA FACM THE UPPER ASSEMBLY
AND ON: FROM TME LOWER ASSEMBLY IS NECESSARY TO SEVER THE FRANGIBLE
BOLTS IN THE ENTIRE COLLAR SEVERANCE SYSTEM ENSURING SEPARATION OF T=T
COLLAR FROM THE CRBITER DURING CREW EMERGENCY ESCATPE.

REFERENCE DOCUMENTS: Vo7o=553417
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SUMMARY '

SUBSYSESTEY NAME: SIDE HATCH JETTISCON

LRU :COLIAR SEVERANSE ASSEMBLY

“RU FART #: VO70=553410
IJTEM NAME:EXFANIING TURE ASSEMBLY

i FMEA NUMEER | ABBREVIATED FAILURE |SIL!CRIT |HIz
| ! MODE DESCRIPTION | FLG | Lo
P7-22-CRW-~01 | NO QUTMIT OR PAILS OFF | X | WR2 |
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FAILURE MODES EFFECTS AMALYSZS (FMER)
SUBSYSTEM: EIDTE EATCH JETT!SON

IRU :COLLAR SEVERMANCE ASSEWBLY
ITE™ NAMZ: EXPANDING TUBE ASSEMBLY

L e e ol A S A M e . . . A e i e g ——— g g = TR

FAILURE MDDE:
LoW QR NO EXPANSION

MISSION PHASE:

RTL= RETURN THQ LAUNCH 5ITE

TAL TRAME ATLANTIC ABORT

AOA ABORT QHCE ARQUND

i ] DE-QREIT

3 LANDING SEQUENCE

VEHICLE /PAYLOAD/EIT EFFEETI?fT?: 1902
H 103
H 104
: 105

CAUSE:

CAF.

——— —

tage 3 orf £
PRINT DATE: c¢3-

NIMBER: P7=2B~CRW-01
REVISION; 0%8/12,/88

CRITICALITY oF T=:zz
FALLURE MOODE: 1R

COLUMBIA
DISCOVERY
ATLANTIS
NEW ORBITER

-y

PYRO MIX CONTAMIHATION, INRCORRECT LOADING, GOVERSTRENGTH TUEBE, EXCESSTWT

CRITICALITY 1/1 DURING ANY MISSION PHASE OR ABORT? NO

BEDUNDANCY SCREEN A} N/A |
B) N/A
C} FAIL

PASES/FAIL RATIONALE:
A)

NOT APPFLICABLE TO PYRO/MECHANICAL SYSTEM.

B}

<)

KOT APPLICABLEY TO PYROD/MECMANICAL SYSTEM.

A FROXIMITY OF ETS LINES OR T-HANDLE FAILURE ALLOWE POSSIBLE LG5S COF AL

" REDUNDANCY DUE TO A SINKGLE EVENT.

METHOD OF FAVLY DETECTION:
NONE.

CORERECTING ACTION: NONE rd

RO CORRECTIVE ACTIGN POSSIBLE.
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(A} SUEBSYSTEM:
THE FAILURE OF ONE LOWER AND/OR ONE UFPER EXPANDING TUBE HAS NO EFFE-T
OTHIR THAN LosSS OF REDUNDANCY.

(B} INTERFACING SUBSYSTEM(&):
TWO LOWER EXPANDING TUBE FALLURES OR TWO UPPER EAPANDING T'.'.TE!".. Fh:".:.'ﬂ...:

"TO EFFECT SEPARATION OF THE COLLAR FROM THE ORBITER.

(C) MIESION:
NONE

(D) CREW, VEHICLE, AND I._HEHT{SL
PROBABLE LO33 GOF CREW DUE T¢ INABILITY TO _ESCAPE THROUGH EIDE HATCH.

Criticalitcy/ i
Raguired Faylt Tolerance/Achisved Faylt Tolerance: 1R/1/1

HATTONALE FOR CRITICALITY: -
REDUNDANT XTA AVAILABLE TO PERTORM FUNCTION,

L B 2 B 1 R P R 31T T T I reEyYyrrTyrr o rrrrrtryT o rrryrrrr F T L T T T

TIME FROM FAILURE TO CRITICAL EFFECY: IMMEDIATE
TIME FROM FAILURE OCCTRRENCE TO DETECTION: IMMEDIATE
TIME FROM DETECTION TO COMPLETED CORRECTIVE ACTION: K/A

TIME REQUIRED TO IMPLEMENT CORRECTIVE ACTION LESS THAN TIME
TO IFFECT? N/A
NO CORFRECTIVE ACTION POSSIRLE.

[ - AT A B WA A B WA A O P S N A B AN A O A A

= DISPOSITION RATIONALE =

A S e o G ol o ol S o e e e o e e -l e o wle B N e ol el o B e W W W W W

(A) DESIGN:

REDUNCANT PYRO SYSTEM. NO SINGLE FAILORE PER COLLAR ASSEMBLY CAN RENDZIF
SYSTEM INOPERATIVE; EACH INDIVIDUAL XTA FOR EACH COLLAR ASSEMBLY WILL -
PERFORM FUNCTION WITH 85% CHARGE.

(B) TEST:
FRIOR TO STS-26

QUAL TEST: RANDOM VIBRATION, TEERMAL CYCLE, PRESSURE CYCLE, 3HOCK. ShA_.
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FoG, X-RAY, N=RAY, MARGIN DEMONSTRATION FIRING WITH EINGLE XTA LoADs- 27
B%% AT 10 DECREES F, FIRINGS oF HOMINAL 1OAD ASEEMBIY (3 AT =10 DEZFIZS
F, 2 AT AMBIENT, 3 AT +1138% DEGRXES F).

ACCEPTANCE TEST: EXMMINATION OF PRODUCT, X-RAY, N=RAY, LEAK TEST,
EXFLOSIVE CoRD GURE LOAD AN DETONATION VELOCITY TESTS. FBRANDOM SaMz s
FIRING TESTS (QUAL TEST FIRINGS FULFILL REQUIREMENT FOR FIRST _8T).

SYSTEM TEST: OKE (1) INTEGRATED SYSTEM TEST (COLLAR, HINGCE, THRUSTERS;

LONG TERM
SYSTEM TEST: FIVE (%; ADDITIONAL INTEGRATED SYSTEM TESTS.

(C) INSPECTION:

RECEIVING INSFECTION

RAW MATERIAL I§ VERIFIED BY--INSPFECTION TO ASSU!I EPECIFIC SHUTILE
REQUIREMERTS ARE SATISFIED. '

CONTAMINATION CONTROL '
CONTAMINATION CONTRCL AND CORROSION PR'DTICTI{JH PROCESSES VERIFIED BY
INSFECTION.

ASSEMELY /INSTALLATION -
QPERATION VERIFIED BY MIPS ON SHEOP TRAVELLER.

NONDESTRUCTIVE EVALUATION

PARTS ARE X-RAYED AND N-RAYED TO VERIFY CORRECT ASSEMBLY AND FRESINCE C:
ALL DETAIL PARTS AND EXFLOSIVES. X-RAYS AND N~-RAYS ARE REVIEWED BY
VENDOR, DCAS, HASA QUALITY AND ENGINEERING., ALL CRITICAL DIMENSIORS A%
INSPECTED.

TEET _
ATF 13 VERIFIED BY INSFECTION.

CRITICAL FROCESSES -
CRITICAL PROCESSES SUCH AS WELDING, PLATING, HEAT TREATING, PASSIVATION
AND ANODIZING ARE VERIFIED BY INSPECTION.

STORAGE .
STCRAGE ENVIRONMENT ?ERI!IED BY INSPECTION.

MANDIING AND PACKAGING
HANDLING AND PACKAGING IS VERIFIED BY INSFECTION FIR THE REQUIREMENTS
OF APPLICABLE SPECIFICATIONS.

(D} FAILURE HISTORY!
NQO EISTORY COF FAILURE.

{E) DPERATIONAL USE:
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HONE.
REMMARES :
THE REDUNCANCY IS SUCH THAT A FAILURE OF ONE UFP.R AND QNE '~ R
CETONATING CORD HILL Ne'T REEULT IN Ak SYSETIEIM FAILURE,

= APFROVALS =

L 2 L P T B T B ¥ 3 7 1 F X [ 3 7 et T e o ol o o e g e o el v gy o g e O ol -

RELTABTLITY ENGINEERING: C. FERRARELLA Y
DESIGHN ENGINEZRING i R. YEE i Ly
QUALITY ENGINEERING  : E. GUTIERREZ -
NASA RELTABILITY t 4-rr-9%
NASA DESIGN : £ z7-%%

NASA QUALITY ASSURANCE :

T
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