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11/03/87

APPENTITY A 4 - WITCH
MC452-0123

DISPOSITION & RATTONALE
(A} DESIGN, (B) TEST, (C) INSFECTION, (D) FAILURE HTISTORY:

(A) DESIGN
THE LIMIT SWITCH IS ENCLOSED IN A HERMETICALLY - SEALED, INERT SAS
BACKFILLED, STEEL CASE WITH A GLASS HEADER FOR TERMTNALS. SWITCH
IS A SNAP ACTION TWO POSITION DEVICE WITH NORMALLY CLASED (NC] AND
NORMALLY OPEN (NO) CONTACTS RATED AT 2 AMPERES. APPLICATIONS MZET
THE ORBITER PROJECT PARTS LIST (OPPL) DERATING REQUIREMENTS.

THE =000l SWITCH IS A SOLDER SEALED CONFIGURATION WHILE THE =04Qaz,
=0003 AND =0008 ARE A WELDED SEAL CONFIGURATICN. THE =-0004 WAS A
SOLDER SEALED CONFIGURATION WHICH IS NO LONGER UTILIZED.

{B) TEST

SUALTFICATION/CERTIFICATICON

CERTIFICATION TESTING AND ANALYSIS IS COMPLETED AND AFDROVED.
TESTS INCLIDE:

M — ——T
CAUSE CONTROL
TEST
a | b c g = £
PERFORMANCE (OPER. CHARACTERISTICS) X | x X
TERMINAL STRENGTH X X
STRENGTH OF ACTIVATION STOP X X
THERMAL CYCLE (5 CYCS, 350 TQ =320 ©F) o
FLIGHT VIBRATION (2.0 g</HZ, 48 MINS) | X X '
VIBRATION AT 1LOW TEMPERATURE

| (2.0 @%/HZ AT -320 oF) X %
SHOCK (20G'S FOR ROCKWELL,

100 §'$ FOR MIL-5-8405) X X
ACCELERATION (5 G'S) X
SALT FOG (5% 94 HOURS) X X
DIELECTRIC STRENGTH (1000 VRMS) X X
INSULATION RESISTANCE (5dG VDC) X X
SEAL (1X1a~% zeo/sEr) X
CONTACT EQUNCE X |
TRANSFER TIME X
VOLTAGE CROE X | X X
QPERATING LIFE (25,000 CYCLES) X ¥
SHORT CIRCUIT {90 AMPERES, 5 TIMES) X i

_— e ——— —_— re—
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11/03/87 .

APPENDTY A ITEM 4 CONT'D

ACCEPTANCE AND SCREENMING TEST

ALI, SWITCHES ARE SUBIECTED T¢ ACCEPTANCE AND SCEEENING TESTS CH a
100X BASIS AND INCLODE:

|'=_==nﬁ=_=, —

CAUSE CONTROL

TEST
A b G L;i - r
=" S e
FRE ACCEPTANCE RUN-IN (500 CYCLES) X X '
EXAMINATION X ¥
LOW TEMPERATURE (=320 °F EXCEFT
-0008 WHICH IS =73 °F) ¥ | X
VIBHATION (SINUSOIDAL 50G'S SWEEP
BETWEEN 10 AND ZOOHZ AND BACK TO
10 HZ IN 8 MINUTES) X
PIND (INITIATED IN FEBRUARY OF 198%5)
PERFORMANCE (QPER. CHARACTERISTICS) X
DIELECTRIC STRENGTH (DWV AT 1000 VRMS)
INSULATION RESISTANCE (IR AT 500 VDC)
" RADTOGRAPHIC (X~-RAY) X
LEAKAGE (SEAL, 1X10™% scc/sSE0)

CONTACT RESISTANCE X
i = — ———————

ooy

O
B A

ACCEPTANCE TESTS AT THE NEXT ASSEMBLIY LEVEL:

| — ————— e
CAOSE CONTROL

TEST

]
o

ct 4 | a ‘ £ h

PERFPORMANCE {QPER. CHARACTERISTICS)
CONTINUITY
INSULATION RESISTANCE

(C) INSTECTION
RECEIVING INSPECTION (FAILURE CAUSE a,b)

TEST RECORDS AND REPORT ARE MAINTAINED CERTIFYING MATERIALS AaAND
PHYSICAL PRQPERTIES. RECEIVING INSPECTION PERFORMS VISUAL AND
DIMENSIONAL EXAMINATION OF ALL INCOMING DARTS.
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APPENDIX A ITEM 4 CONT'D

CONTAMINATICN CCNTROL (FAILORE CAUSE b)

QUALITY CONTROL YERIFIES PROPER MAINTENANCE AND ODPERATION OF THE
ENVIRONMENTALLY CONTROLLED MANUFACTURING AREA. ULTRASCNZC
CLEANING VERIFIED BY INSPECTION. CONTAMINATION CONTROL PRCCEDURZE
INCLUDING USE QF COVERED TOTE PANS IS VERIFIED.

ASSEMBLY/INSTALLATION (PATILORE CAUSE a,b,a)
DETAILED INSPECTION PERFORMED ON ALL FARTS PRIOR TQ NEXT ASSEMBLY.

NONDESTRUCTIVE EVA(OATION (FAILURE CAUSE a, b, =)
X-RAY INSPECTION UNDER MINIMUM 7% MAGNIFICATION FOR EVIDENCE OF
WELD FLASH, LOOSE PARTS, AND ASSEMBLY ANOMALIES.

CRITICAL PROCESSES (FATLURE CAUSE a,b,a)
CRITICAL PROCESSES INCLUDING WELDING, BRAZING, AND PASSIVATION ART
MONITORED AND VERIFIED BY INSPECTION.

TESTING

ACCEPTANCE TESTING IS OBSERVED AND VERIFIED BY QUALITY CONTROL
INCLUDING VIBRATICN TEST: THERMAL (MECHANICAL OPERATION TO
SPECIFICATIGN) ; LEAK TEST (HERMETIC) ; INSULATIOY
RESISTANCE/DIELECTRIC STRENGTH:; RUN=IN TEST FRIOR TO ATP, PFIND
TESTS.

HANDLING/FACEAGING (FAILURE CAUSE a,c,d)
PARTS PACKAGED AND FPROTECTED ARE VERIFIED BY INSPECTION TC
APPLICABLE REQUIREMENTS.

{D) FAILTR2 HISTCRY

FAILURE MCDES: CPENS OR FAILS TO CONDUCT, PREMATURE CLOSURE AMT
SHORTS -TC-GROUND.

CAR 13F001-110 (PRIME}

TWENTY TWQ TFLIGHT ANOMALIES WERE ATTRIBUTED TO LIMIT SWITCHES
FAILING OPEN (PAILED TO CONDUCT), PREMATURELY CLJSING CF
EXHIBITING A SHORT-TO-GROUND. NOT ALL OF THESE ANOMALIES WERS
CONFIRMED, HOWEVER, A LARGE PERCENTAGE OID CONTATN PART-OLE
CONTAMINATION, BOTH METALLIC AND NON-METALLIC. ALL OF THESE
FAILURES WERE ATTRIBUTED TO THE MC4%52~0123-0004 LIMIT - SWITCH
CONFIGURATION; A SOLDER SEAL CONSTRUCTION. THE METALLIC PARTICLES
WERE WELD EXFULSIONS AND SQLDER PARTICLES. THE NON-METALLIC
PARTICLES WERE FIBERS AND GLASS.

Faga 1 of 4
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APPENDTX A ITEM 4 CONT'D

A5 A RESULT QF THESE FAILURES, MUITIFLE STEDS WERE INTTIATED Ta
PRECLUDE PARTICLES. THESE INCLUDED FSTABLISHIMG AN ENVIRONMENTALLY
CONTROLLED MANUTACTURING ARFA, REVISED AND

IMPROVED CLEANING PROCEDURES, AND REVISED AND MODIFIED EACKFILLING
EQUIPMENT. TFURTHER, PIND TESTING WAS ALSO IMDLEMEMTED a5 &
SCREENING TEST TQ ASSURE THAT THE SWITCHES ARE FREE OF BARTICLES.

TEE MC432-0123-0004 CONFIGURATIUN WAS REDESIGNED TO INCORFPORATE A
WELDED CONSTRUCTION LIMIT SWITCH., THIS NEW CONFIGURATION IS
IDENTIFIED AS A -0C08. FURTHER, ALL OF THE APPLICATIONS OF THE
-0004 IN THE REACTION CONIROL AND QRBITER MANEUVERING SUBSYSTEMS
HAVE BEEN RETROFITTED WITH PIND TESTED =-0004's OR THE ~00C5
CONFIGURATICON.

THE OTHER LIMIT SWITCH CONFIGURATIONS WERE CONSIDERED SATISFACTGORY
FOR THEIR INTENDED USAGE. THIS WAS BASED UPON THEIR CRITICALITY
ASSZSSMENT, THEIR FAILURE HISTORY AND ACIUAL USAGE.

FATLURE MODES: CLOSED OR TAILED TO COPEN

DR/CAR'S AD2353 AND ADZ354
CURING CRBITER OV-104 SUDSYSTEM CHECROUT TESTING, THE MAIN LANDING .
GEAR INDICATOR FAILED TO FUNCTION PROPERLY. INVESTIGATION TSOTLATED

THE PROBLEM TO 7THE ASSQCIATED LIMIT SWITCHES. ANALYSIS HEVEALED
THAT THE SWITCHES HAD BEEN DAMAGED BECAUSE oF MISADIUSTMENT OF THE
SWITCH ACTUATORS; A WORKMANSHIP FPROBLEM.

ADTUSTMENT PROCEDURES WERE REVIEWED WITH INSTALIATION PERSCNNEL.
FAILURES OF THIZS NATURE AREF NORMALLY DETECTED ODURING THE
FUNCTIONAL TEST FOLLOWING THE ADJUSTMENT FHASE.

THERE ARE NQ UNRESOLVED SWITCH FAILURES.

PREPARED BY: APPROVED BY:  APPROVED BY (NASA):

DESICN H. TURNER DES %&;'ﬂ? Y387 SSM 2] (. Tima /547

RELIABILITY M. HOVE L, ifé..m.*df o RETLD __,.ut : A ZT—.T-—_-W;;
e RS S

QUALITE II- COLTRSEH QE "-r/ e e .“ I l"‘l'f"',{_ QE -
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