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ASSEMBLY ;LIGHTWEIGHT KEEL LATCH : CRIT. FUNC: 2
P/H RI tVO73-54423860 CRIY. HOW: 2
P/N VENDOR: VEHICLE 102 103 104
QUANTITY 5 MAX EFFECTIVITY: X X X

:ONE PER LATCH PHASE(S): PL ILO QO X Do L3

REDUNDANCY SCREEN: A- B- -

PREPARED BY: AFFROVED BY: 4 jcm;w" APPROVED BY (NASA):
DES D. 8. CHEUNG ©DES CamDBs SEM-BAF 2 ey
REL M. B. MOSKOWITZ REL ; L T S T i
QE W. J. SMITH QE sy o Y

ITEM: :
SWITCH MECHANTSM, LATCH OFEN LIMIT SWITCH

FONCTION:

LIGHTWEIGHT KEEL LATCH REACTS FLIGHET LOADS ON PAYLOAD VERTTICAL TRUNNION
HELD BETWEEN TWO SPHERTICAL HALF BEARINGS. WHEN LATCH I3 QPEN,

LATCH OPEN LIMIT SWITCH ASSEMRLY VPRIFIES LATCE TS QOPENED SUFFICIENTLY TO
ALLOW PAYLOADS TC BE BERTHED GR DEPLOYED. LIMIT SWITCH SIGMAL R=MOVES
POWER FROM THE MOTORS AND GIVES THE CREW AN INDICATION THAT THE IATCH I8

QFEN.
.nm MODE:
TRANSFERS PREMATURELY/INADVERTENTLY
CAUSE (£) ¢ .

ACCELERATION, CONTAMINATION/FOREIGN OBTECT/DEBRIS, DEFECTIVE PART/
MATERTAL OR MANUFACTURING DEFECT, TEMPERATURE, VIBRATION

EFFECTS ON:
(%) SUBSYSTEM (RB)INTERFACES (C)MISSION (D)CHREW/VEHTCLE

(A) FAILURE WILL RESULT IN SWITCH OUTERUT INDICATTNG LATCH 0PEN

REGRRDLESS OF ACTUAL LINKAGE FOSITICN. FAILURE WILL PREVENT LATCH FRECM
DRIVING IN THE OPEN DIRECTION.

{B] FAILURE WILL RESULT IN INABILITY TO RELEASE PAYLAAD IF LATCH I5 IN
CLOSED POSITICH.

(C) FATIURE WITH LATCH CLOSED WILL RESULT IN 10S5 OF MISSION DUE To
INABILITY TO RELEASE PAYLOAD.

(D} NOME.
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DISPOSITION & BATIONALE:

(A)DESIGN (B)TEST (C)INSPECTION {D)FAILURE HISTORY (E)GOPERATTOMAL USE

{A) DESIGHN

THE SWITCH MECHANISM CONSISTS OF DUAL LIMIT SWITCHES ACTIVATED EY A
CCHMMON LEVER. ONLY ONE SWITCH IS REQUIRED FOR SIGNAL ACTUATION. TWO
SFRINGS ARE USED TO MAINTAIN SWITCH MODULE ACTUATICN ARM IN UNACTUATED
POSITION.

(B) TEST

ACCEPTANCE TESTS: THE FOLLOWING TESTS ARE PERFORMED FOR ALL FLIGHT
ARTICLES AND WERE PERFORMED FCR EACH QUALIFICATION TEST ARTICLE:
VIERATION =~ RANGE 20 TOQ 2,000 HI MAXTMIM LEVEL OF 0.04 gi/HZ FROM 20 TQ
350 HZ, ALL AXES. THERMAL = STARBILIZED RANCE FROM =180 DEG F TO +255
DEG F. FUNCTIONAL TESTS CONDUCTED AT -80 DEG F, AMBEIENT AND +155 DEG r.
LOADS/ALIGHNMENT - VERIFY RETENTION OF LATCHAED POSITION AT &80% LIMIT LOAL,
A8 WELL AS SPHERICAL DREARING TORQUE RESISTANCE AND TRAVEL LIMITS. .
ELECTRICAL - VERIFY (WITHIN DESIGH LIMITS) CONTINUITY, DIELECTRIC
STRENGTH, IHNSULATION RESISTANCE, AND SWITCH OPERATICN.

QUALIFICATION TESTS: THE FOLLOWING IS A SUMMATION OF TESTS CONDUCTED DER
CR 44-544300-001 TO INCLUDE BOTH NATURAL AND INDUCED ENVIRCNMENTAL
EFFECTS TC THE LATCH ASSEMBLY AND THE LATCH-TO-BRIDGE / TRUNNION
FRICTION/LOAD INTERFACE. FUNCTIONAL TESTS WERE COMNDUCTED [CURING AND
FOLLOWING EACH PHASE OF TESTING TO DETERMINE EFFECTS. ENVIRONMTNTS
ACCEPTED BY ANALYSIS INCLUDE FUNGUS, QZ0NE, SALT SPRAY, ACCELERATICH,
SULAR RADIATION (THERMAL AND NUCLEAR), METEQROTDS, SAND AND DUST,
STORAGE, SAFETY FACTOR, RELIABILITY, -MAINTAINABILITY, MATERTIALS AND
PROCESSES, ELECTRICAL DESIGH AND SAFETY. CERTIPICATION BY SIMITARTTY
INCLUDED VACUUM, HUMIDITY, TRUNNION FRICTION AMD EXPLOSIVE ATMOSPHERE.
VIERATION « QUALIFICATION ACCEPTANCE VIERATION TEST {QAVT) RANGE OF 20 TC
2,400 HZ WITH MAXIMUM LEVEL OF 0.0&7 42/HZ AT 90 TO 25¢ HZ, FOR ALL AXTS.
FLIGHT VIERATION LEVEL - 20 TO 2,000 H5Z WITH MAYXTMUM LEVEL OF 0.01 g2/H2
AT 100 TG 300 HZ, FOR ALL AXES. SHOCK BENCH HANDLING TEST I¥ ACCORDANCE
WITH MIL-STD-910C METHOD 516,2 PROCEDURE V. THERMAL - STABILIZED RAMNGE
FROM =100 DES P TO +275 DEG F. TFUNCTIONAL TESTS CONDUCTED AT =100 DEG T,
AMBIENT, AND +27S5 DEG F AT 10 -4 TORER, HUMIDITY. LoaD TESTS - BY
ANALYSIS OR COMBINED AXIS LOADING TO 140% LIMIT LO9AD. LIFE CYLLE TESTS -
1,062 CYCLES IN ADDITION TO CYCLES CONDUCTED DURING QUALTFICATION
TEITING WITH VARIQUS LOAD AND MOTOR CONDITICONS. TRIMWION,/ BRIDGE
INTERFACE FRICTION - SINGLE AND COMBINED AXIS LOADTNG UF TO LIMIT LOADING
IN BCTH DIRECTIONS THROUGHOUT THE ENTIRE TEMPERATURE RANGE, AS SFECIFTED
1IN THE INTERFACE CONTROL DOCUMENT.

OMRSD: GROUND TURNAROUND INCLUDES LATCEING OPERATION {SYSTEM 1 AND 2).

(€} INSPECTION

RECETVIHS INSPECTICH
TEST RECORDS AND REPORTS ARF MAINTAINED CERTIFYING MATFRTALS AND PHYSICAL

FROPERTIES. RECEIVING INSPECTION DPERFORMS VISUAL AND DIMENSTONAL
EXAMINATION OF ALL INCOMING PARTS.
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CONTAMTHATION CONTROL

CORROSION PROTECTION REQUIREMENTS VERIFIED BY INSPECTION. QUARLITY
CONTROL, VERIFIES PROFER MAINTENANCE AND CFERATION OF THE ENVIRCHNMENTALLY
CONTROLLED MANUFACTURING ARER. ULTRASONIC CLEANING YERITTED BY
INSPFECTION. CONTAMINATION COMNTROL PROCEDOURES INCLUDING USE OF COVERED
TOTS PANS IS VERIFIED.

ASSEMELY/INSTALLATION
DETAILED INSPECTION PERFORMED ON ALL PARTS PRIOR TO NEXT ASSEMBLY.
ASSEMELY OPERATICMS VERIFIED BY INSPECTION.

NONDESTRUCTIVE EVALUATION
¥-RAY INSPECTION UNDER MINIMUM 7% MAGNIFIGATION FOR EVIDENCE OF WELD
FLASH, L&ST PARTS, AND ASSEMBLY ANCMALIES.

CRITICAL PROUCESSES .
CRITICAL PROCESSES INCLIDING WELOTHNG, BRAZING, AND FASSIVATION ARE
MONTITORED AND VERIFIED BY INSFECTION.

TEITING
ATP IS5 VERIPIED PER PROCEDURE.

EANDLING,/PACKAGTNG
HANDLING AND FACKAGING REQUIREMENTS VERIFIED BY INSPECTION.

(D) FAILURE BISTORY
THERE HAVE BEEN NO ACCEPTANCE TEST, QUALIFICATION TEST, FIELD CR FLIGHT
FAILURES ASSOCIATED WITE THIS FAILURE MOCE. )

(E) OPERATIONAL USE
NONE.-




