SHOTTLE CRITICAL ITEMS LIST - ORBITER

STUBSYSTEM :P/L RETEN & DEPLOY~LATCHES FMEA NO 02=-53F =K02 =1 REV:04,/04/83

ASSEMBLY :LIGHTWEIGHT KEEL LATCH CRIT. FUNC: 1R

B/N RI 1MC287-0054-0001 CRIT. HDW: 2

P/N VENDOR:2960614-021 VEHICLE 102 103 104

QUANTITY :40 MAX EFFECTIVITY: X N %

:TWQ PER LATCH ASSEMBLY  PHASE(S): PL LO OO X DO X IS

REDUNDANGY SCREEN: A~PASS B=PASS C-PASS

FREPARED BY: APFROVED ,BY 3 F®.  APPROVE ﬁ}ﬁ%—ﬂﬂs

DES D. S. CHEUNG DES }R/ ORTRS ;}

REL ¥. B. MOSKOWITZ REL XN .

QE -W. J. SMITH QE

ITEM:
MOTOR/BRARE ASSEMRLY

FURCTION:
LIGHIWEIGHT KEEL LATCH REACTS FLIGHT LOADS ON PAYLOAD VERTICAL TRUMNNICN
HELD BEIWEEN TWC SPHERICAL HATF REARTHNGS. REDUNDANT MOTORS ACT THROUGH
& DIFFERENTIAL AND GEARBOX TO DRIVE THE LINKAGES, BALLSCREW AND SECONDARY
FRRME. THE MOTORS THCORPORATE INTEGRAL BRARE MECHAWNISMS AND ARE CON-—
TROLLED 3Y POSITICN SWETTHES LOCATED WITHIN THE LATCH. TWQ A/C PHASES
ARE AEQUIRED TQ LIFT THE BRAFE AND POWER THE MOTOR. THERE ARE NO
SINGLE FAITTRE MODES WHICH WOULD ALLOW A FREE WHEELING MOTOR AFTIR
APPLICATION OF POWER.

FATIORE HODE:
LO33 OF OUTEUT

CAOSE([d)*
CONTAMINATION/FOREIGH CBJECT/DEBRIS, UEFECTIVE FART/MATERTIAL OR
MANUFACTURING DEFECT, ELECTRICAL FATIITRE-OPEN, SHORT, ET¢., FAILURE/
DEFLECTION OF INTERNAL PART, BRAKE FAILS TO DISENGAGE

EFFECTS ON:
(A) SUBSYSTEM (B) INTERFACSES {C)MISSICH (D) CREW/VELDICLE

{A) FIRST FAILURE - LATCH OPERATES AT SINGLE MOTOR 2PEED. SECOND
FAILURE = LOSS OF CAPASILITY TO COFERATE LATCH.

{B) SECOND FAILURE WILL RESULT IN LOSS OF ABILITY TC DRIVE LATCH OPEN OR
CLOSE.

{C) SECOND FAILURE WILL RESULT TN & PCSSTBLE LOSS OF MIZSTICN DUE TO
INADILITY TO RELEASE OR RESTRAIN FaYLOAD.

(D) SECOND FAILURE WILL RESULT IN POSSIBLE LOsSS OF CREW/VEHICLE DURING
ENTRY DUE TCU UNRESTRAINED PAYLOAD.
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SUBSYSTEM :'P/L EETEN & DEPLOY=-LATCHEE FMEA NO 02=BE =K02 =1 EREV:04/04/88

DISPOSITION & RATTIOMALL: :
{A)DESIGN (B)TEST (C)INSPECTICH (DIFAILURE HISTCURY (E)QPERATICNAL USE

{A) DESIGN
THE MOTOR HAS THE DESISN REQUIREMENTS OF THREE PHASE, 400 HZ, AC
THODUCTTION MOTOR AND INTEGEAT, BRAKE THAT WILL BE USED IN A SFACE
ENVIROHMENT. THE MOTOR IS ENCLOSED WITH COVER TO EXCIAODE CONTAMINATTION.
IT HAS FACTOR OF SAFETY OF 1.4 OVER LIMIT LGAD. MATERIAL AND PRUCESS FOR
THE MOTOUR ABE IN ACCORDANCE WITE MCI95-003545. THIS MOTQER IS SAME AS USED
O ALTL PAYIOAD RETENTION LATCEES.

(B] TEST
ACCEPTANCE TESTS: THE FOLLOWING TESTS ARE FERFCEMED FOR ALL FLIGHT
ARTICLES AND WERE PERFORMED FOR EACH QUALTIFICATION TEST ARTICLE:
VIBRATION = RANGE 20 TOQ Z,000 HZ MAXTMUM LEVEL COF 0.04 gi/HZ FROM 820 TO
330 HZ, ALL AXES. THERMAL - STADILIZED RANGE FROM —~180 DEG F TO +2373
DEc F. FUNCTIONAL TESTS CQNDUCTED AT -80 DEG F, AMBIENT AND +255 DEG F.
LoADS/ALIGNMENT = VERIFY REETENTION OF LATCHED POIITION AT 30% LIMIT LOAD,
AS WELT AS SPHERICAL BEARINGC TORQUE RESISTANCE AND TRAVEL LIMITS.
ELECTRICAL = VERIFY (WITHIN DESIGN LIMITE) CONTINUITY, DIELECLTRIC
STRENGTH, INSULATION RESISTANCE, AND SWITCH OFERATION.

QUALIFICATION TESTS: THE FOLIOWING IS A SUMMATION OF TESTS CONDUCTED PER
CR 44-544300-U01 TC INCLUDE BOTH MATURAL AND INDUCED ENVIRONMENTAL
EFFECTS TQ THE LATCH ASSEMELY AND THE LATCH-TO-BRIDGE/TRUNNION
FRICTION/LOAD INTERFACE. FUNCTIONAL TESTS WERE CONDOOTEDR DURING AND
FOLLOWING EACH PHASE OF TESTING 'T0 DETERMINE EFFECTS. ENVIRONMENTS
ACCEFTED BY ANALYSIS INCLUDE FUNGUS, QZONE, SALT SPRAY, ACCELERATION,
SULAR RADIATION (THERMAL AND NUCLEAR), METEOROIDS, SAND AND DUST,
STORAGE, SAFETY FACTOR, RELIABILITY, MAINTAINABILITY, MAYERIALS AND
PROCESSES, ELECTRICAL DESIGN AND SAFETY. CERTIFICATION BY SIMILARITY
INCLUDED VACUUM, EUMIDITY, TRUNNION FRIGCTION AND EXPLOSIVE ATMOSPHERE.
VIBRATION — QUALIFICATION ACCEPTANCE VIBRATION TEST (QAVT) RANGE OF 20 TO
2,000 HZ WITH MAXIMUM LEVEL OF 0.067 g2/HZ AT 80 TO 350 HZ, FOR ALL AXES.
FLIGHT VIBRATION LEVEL -~ 20 TO 2,000 HZ WITH MAXIMUM LEVEL QF 0.01 g2/HZ
AT 100 TC 300 HZ, FOR ALL AXES. SHUCK BENCH HANDLING TEST IN ACCORDANCE
WITH MIL-STD-810C METECD S514.2 PROCEDURE V. THEPMAL = STABTLIZED RANGE
FROM =100 DEG F TO +275% DEG F. FUNGTICONAL TESTS CONDUCTED AT -100 DEG F,
AMBIENT, AND +375 DEG F AT 10 =5 TORR, HUMIDITY. LOAD TESTS -~ BY
ANALYSIS OR COMBINED AXTS LOADING TO 140% LIMTT LOAD. LIFE CYCLE TESTS -
1,062 CYCLES I ADDITION TO CYCLES CUNDUCTED DURING QUALIFICATICN
TESTINC WITH VARIOUS LOAD AND MOTOR CONDITIONZ. TRUNNION/BRIDGE
INTERFACE FRICTION - SINGLE AND COMBINED AXIS LOADING UP TO LIMIT LOADIRG
IN BOTH DTIRECTIONS THROUGHOUT THE ENTIRE TEMPERATURE RANGE, AS SPECIFIED
IN THE INTERFACE CONTROL COCUMENT.

CMR3ID: GROUND TURNARQUND INCLUDES RELEASE QPERATION (SYSTEM 1), LATCH-

ING QPERATION (SYSTEM 1), RELEASE OPERATION (SYSTEM 2), AND LATCHING
OPERATION (SYSTEM 2.
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{C)y INSPECTION

RECEIVING INSFECTION

MATERIAL AND FROCESS CERTIFICATIONS VERIFIED BY INSPECTION. INSPECTION
VERLIFIES THAT A SAMPLE FRCOM EACH LOT QF MATERIATL IS SPECTRCSCOPICALLY
BNALYZED TO VERIFY MATERITAL CHEMISTRY.

CONTAMTHNATTION CONTRCL

ALT, PARTS ARE CLEANED BEFORE ENTERING STOCE REOOM AND RECLEANED BETORE |
ENTERING CLEAN ROOM, VERIFIED DY INSPECTICON. INSPECTION VERIFIES THAT
PARTS ATRE {LEANED TC LEVEL "TISIBLY CLEARN" JF MACL10-301 FRIOR TO
ASSEMBLY. MOTOR/DBRAKE ASSEMBLY IS ASSEMBLED IM A CLASS 10,000 CLEAN
PoOM, VERIFIED BY INESPECTICN.

ASSEMELY/INSTATIIATTON

ALL PARTS ARF DIMENSIONAITLY INSPECTED, VERIFIED BY INSPECTION. ASSEMELY
DFERATICNKS ARE WIRTFIED BY INSPECIION. RTIV AFPLICATION TO KEEF MOTISTURE
OOT OF THE MOTOR IS VERIFIED BY INSPECTICN.

CRITTICAT, PROCESSES

HEAT TREATTHG 2WD SJLDERING 15 VERIFIEDR RY INSPECTION. PASSIVATION CF
STAINLESS STEEL PARTS IS5 VERIFIED BY INSPECTION. EXAMINATION OF SCLLER
JQINTS BEFORE THEY ARE CLCSED UP AND SEALED IN WINDINGE IS5 A MANDATORY
INSPECTION FQINT. HEAT TREATIME OF SHAPFT3 IS VERIFIED BY HARDHESS TEST.

TESTING

ATP (INCLUDING TESTING AT EXTREME TEMPERATURES, AT VARICODS LCADE AND AT
VARTOUS POSITIONS) IS VERIFIED PER PROCEDURE. WINDING RESISTANCE TEST -5
TERIFIED BY INSPECTION. HIGH POTENTIAL TEST IS VERIFIED BY INSFECTICL.

HANDLING/PACEAGTIHG
EANDLING AND PACKAGING REQUIREMENTS ARE VERIFIED BY INSPECTICN.

(D) FAILORE HISTORY

CAR NO. AB72%9% : MOTOR FAILED DIELECTRIC STRENGTIH TEST; ALUMINUM FILLED
ADHESIVE HAD BLED INTO MOTOR WINGDIHNG3, CREATING AN ELECTRITAL PATH:; THE
ADHESTVE IN THE BRAFE WINDING COILS WAS CHANCED TO A NON-CONDUCTIVE TYPE.

CAR MO, ACDELl7 ¢ ACTUATOR DIE NOT OPEN WITHIN THE REQUIRED la SECOND TIMZ
LIMTIT; CAUSE OF EXCESSIVE LATCH OPERATING TIME WAS FAILURE OF QNE MOTCR
TO OPERATE DUE TO FAILURE GF BRAFE TO RELEASE WHICHE RESULTED FROM GUIDE
PINS TTHAT VIERATED OUT OF PRESS FIT HOLES; GUIDE PINS WERE REDESIGNED FQR
POSITIVE RETENTION IN THE MOTOR BRARE ARMATURE.

CAR NO. ACSS5Z : RTV (AN ENVIRCNMENTAL SEAL WHICH EEEPS MOLSTURE GUT COF
THE MOTOR) CAME LOOSE FROM THE MOTUR SURFACE DURING TESTING OF PAYLOAD
RSTENTION LATCH ASSEMBLY; SUSPECT CAUSE WAS SFERRY PROCESS PROBLEM;
MOTORS WERE RE-INSPECTED AND RE-WORFZD. '

(E) OPEBATIONAL USE
KONE.




