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SHEUTTLE CREITICAL ITEHME LIS?T - oREITER

SUBSYSTEM NAME: ARS -~ COOLING

PART NWAME

VENDOR NAME
LRU : LINES, FLEXIBLE
LRY : LINES, FLEXIBLE
LR : LINES, FLEXIBLE
LRU : LINES, FLEXIBLE
LR : LINES, FLEXIBLE
LRU : LINES, FLEXIBLE
LRU . LINES, FLEXIBLE
LRU : LINES, FLEXIELE
LRU : LINES, FLEXIBLE
LRU : LINES, FLEXIBLE
LRY : LINES, FLEXIBLE
LRU . LINES, FLEXIHLE
LRU c LINES, FLEXIBLE
LRU : LINES, FLEXIBLE
LRU : }_LINEs; FLEXIBLE
LRU : LINES, FLEXTBLE

PRINT DATZ:
HOUMBER: 06-1B3d-0379-F
REVISION : O DZ2/Ll7/89 W
PARRT NUMEER

VENDOR NUMBER

MEZ271-009%1-1111
ME2T71-00%1-1112
ME271-0051-11%3
ME271=-0091~2114
MEZ71-0091-1113
ME271=0091-1116
MEZ71-00%1-1117

"ME271-0081-1118

————— ——

ME2T1-D0S1-1119

ME271-0051-1120
HEZ?I-D&QI*llJG
ME271-0091~1131
MEZ271=00%9]1=1132
MEZ71l=0091~1131

MEZ27]1=0091=1134

ME271=00$1-1135
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QUANTITY QF LIEE ITEME:

DEACRIPTION/TUNCTION:

i}

FROVIDE FLEXIBILITY IN THE WATER COJULANT LINES TO PERMIT EASY

INSTALLATION OF HEAT EXCHANGERS AND AVIONICS BAY COLDPLATES AND TO
RELIEVE STRESSES CAUSED BY VIBRATION DURING FLIGHT AND TRANSPORT

OPERATIONS.
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, FREINT DATE: C2/17.¢t
SHUTTLE CRITICAL ITEMS LIST - ORPITER NUMBER: O&-1BE3-0579-0

REVISION: O 02/17/83
BUBEYSTEM: AES - COOLING
LRU LINES, FLEXIBLE . CRITICALITY OF THIS
ITEM NAME: LINES, FLEXIBLE FAILURE MODE:®R2
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FAILURE MODE:
EXTERNAL LEAFAGE

MISSION FHAMGE:

Lo LIFT-OFF
o0 CN-ORBIT
Do DE=-ORBIT

?!EIELEX#IILD!D{!IT EFFECTIVITY: 102 COLLIMEBIA
103 DISCOVERY

104 ATLANTIS

CAUBE:
MECHANICAL SHOCK, VIBRATION, HAMNDLING FLEXURE, CORROSICN

CRITICALITY 1/i CURING INTACT ABORT OH;!? H
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RECUHDANCY SCREEN A) FASE

B) PBASE .
€} PAS3 : :

PASS/FAIL RATIONALE:

A)

B)

@)

= FAILUORE EPFECTS =~
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(A} BUBBYBTEM:
LOSS OF REDUNDANCY = LOSS OF ONE WATER COCLANT LOOF.

(B) INTERFACIHG SUBBYSBTEHM(S):
POSSTALE EARLY MISSION TERMINATION FOR LQSS OF ONE WATER COOLANT LOOP.

FREE WATER IN CABIN,.

(S} MISSION:

POSSIBLE EARLY MISSION TERMIMATION FoOR LOSS OF COOLING IM AFFECTED
WATER COQLANT LOCP. '

(D) CREW, VERICLE, AND ELEMENT (E)1
POTENTIAL LOS5 OF CREW/VEHICLE UPON SUBSEQUENT LOSS OF REDUNDANT WATER

06-1B 221
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: PRINT DATE: Dz 1.z
SBHUTTLE CEITICAL ITEME LIEST - ORBITER NUOMBER: oE=-1B3-057%-851
COOTANT LOGP.

(E) FUNCTIONAL CRITICALITY EFFECTS
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{A) DESIGN:

1Hosas HAVE A CONVOLUTED 221L STAINLESS STEEL INNER LINER AND 32i CRES
EXTERNAL WIRE BRAID SUPBCORTS INWER HOSE, INNER LINER I.D. IS 0.638
INCH AND WALL THICKNESS IS D.025 INCH.

(H) TEST:

ACCEPTANCE TEST - FROOF FPRESSURE TESTED TO 1BC, LEAFAGE 1 X 10 EXF -5
SCCS5 GHE MAX AT 1 ATMOSPHERE DELTR, BALL CHECK {(BAaLL MUST PASS THROUGH
TUBE FREELY).

QUALITICATION TEST/CERTIFICATION ~ PROQF AT 180 P5SIG, COLLAFSE FRESSUES
30 PEIA BY ANALYSIS. LEAR TEST AT 1 ATMOESPHERE DELTA. BURSYT PRESSURE
TEST TO 360 P3IG., FRANDOM VIBRATION TEST ~ 20 TC 100 HZ INCREASING AT &
DR/OCTAVE TQ 0.2 G*¥2/HZ, CONSTANT AT 0.2 G*=2/HZ FROM 10¢ To 2300 HZ,
DECREASING AT 9 DB/DCTAVE FROM 300 TC 2000 HZ FOR 48 MIMUTES FER AXTS
IN THREE OCRTHOGONWAL AXES. ACCELERATION TEST +/- 5 @ IN EACH DIRECTIC
SHOCK BY ANALYSIE FER MFODO04-0l4. TEMPERATURE BY AMALYSIS FOR -10 Tz
130 F. FUNGUS, HUMIDITY, SALT FOG AND QZONE BY ANALYSIS,.

IN-VEHICLE TESTING -~ SYSTEM LECAY TEST IS5 PERFORMED USING GHZ AT £S5 -
85 PSIG, Q.25 PST/HR MAX LEAKAGE. PUMP OUT PRESSURE AND ACCUMULATCR
QUANTITY ARE CONTINUOUSLY MONITORED WHEN THE VEHICLE IS POWERED UP AND
SERVE AS AN INDICATION OF EXTEENAL LEAKAGE.

OMRSC - FUMP ACCUMULATOR QUANTITY AND QUTLET PRESSURE ARE CCNTINUCUSLY
MONITORED WHILE THE VEHICLE IS FOWERED UP DURING EACH TURNAROUND AND
SERVE A5 AN INDICATICGN COF EXTERNAL LEAKAGE. WATER IS SAMFLED FPER SFEC
SE=5-0073 DURING SERVICING.

({C) INSPECTION:

RECEIVING INSPECTION

INCOMING PARTS ARE VISUALLY INSPECTED AND VERIFIED FOR MATERIAL AND
PROCESE CERTIFICATION.

CONTAMINATION CONTRCOL
ACSEMBLY CLEANLINESS IS MAINTAINEC AND VERIFIED TO LEVEL 3C3.
CORRGSICN PROTECTION PROVISIONS AND CONTAMINATICON CONTROL PLAN ARE

VERIFIED BY INSPECTIGN.

ASSEMBLY/INSTALLATICN
PART FROTECTION, MANUFACTURING PROCESSES AND REQUIREMENTS ARE VERIFIED
BY INSPECTION. MANDATORY INSPECTICH POINTS ARE INCLUDED IH ASSEMBLY
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FRCCESS.

JHMONDESTEUCTIVE EVALUATICON
LDYE PENETRANT INSFECTIOH IS VERIFIED BY IHSPECTION.

CRITICAL PROCESESES
FUSION WELD AND ELECTRO=-PQLISHIMNG OF TUEE ENDS ARE VERIFIED BY
INEPECTICH.

TESTING
ATP, INCLUDING PROOF FRESSURE TEST, IS VERIFIED BY INSPECTION.

HRNDLING/PACKAGTING

- INSPECTTON VERIFIES PACKAGING AND SHIPPING REQUIREMENTS AND METHODS Tn
ASSURE SAFE HANDLING AND MAINTENANCE OF THE PRESCRIBED CLEANLINESS
LEVEL. .

(D) FAILURE HISTORY!

THE FOLLOWING FAILURES OCCURRED ON OVL0]l FLEXLINES; THEY WERE ALL
MANAGED BY CAR A3386-010, 11/12/75, DOWNEY:

22088-110, A2134-010, A2146-010, A2154-010, A2160-020, A2162-010,
A3454-010, A3B46-01C. THE FAILURES WERE ATTRIBUTED TG FLEXING DURING
MANUFACTURING AND INSTALLATION HANDLING. THE ANNEALED AKEA EEING
ADTACENT TO THE RIGID END FITTING ON ONE SIDE AND THE WORK HARDENED
OPEN PITCH CONVOLUTES ON THE OTHER TENDED TO CONCENTRATE THE FLEXING OF
THE HOSE IN THE ROOT OF THE ANNEALED CONVOLUTE. FLEXING, WHEN
CONCENTRATED IN ONE SMALL AREA, RESULTED IN MATERTIAL FATIGUE AND
FAILURE. CORRECTIVE ACTION - FLEXHOSE ASSEMBLY DESIGN AND
MANUFACTURING PROCEDURES WERE REVISED TOQ MINIMIZE THE HEAT AFFECTED
ZONE AND ADD PROTECTION AGAINST CONCENTRATION OF FLEXING AT THE FIRST
CONVOLIITE .

IN ADDITION, FER CAR AS061-010, 11/3/78, PALMBDALE, A TRAINING COURSE
COVERING HANDLING OF FLEXIBLE HOSES WAS GIVEN TO THE TECHNICIANS.

{E} ORERATIOQNAL USE: _—
TBS.
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RELIAEILITY ENGINEERING: N. L. ETEIESLINGlﬁ.
DESIGN ENGCINEERING ! W. K. DUOHG
QUALITY ENGINEERING : O. R. STOICA
HASAR RELIABILITY :

HASA SUBSYSTEM MAMAGER
NASE QUALITY ASSURANCE !
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