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ASSEMBLY :MANIPULATOR RETENTION LATCOH {MRL; CRIT. FUNC: 1R
P/N RI IMCZaT=0027=0006 CRIT. HDW: 3
P/N VENDOR:Al0S9CQl0-6 VEHICLE 1&2 1la3s 1d4
QUANTITY 3 EFFECTTIVITY: X x X

FHASE (3] : PL Lo oQ X Da 1=

REDUNDANCY, SCREEN: A=FAIL BR-FATL C=DASS
FREFARED BY: APPROVED B?:.#~#&L 33952%53_ (HASA) :
: TS eraie] .

DES D. S. CHEUNG DES St 5254<¢
REL M. B. MOSKOWITZ REL 3
QF W. J. SMITH QE -

ITEM;
TORQUE LIMIT=ER

FONCTICON
THE MANTFULATOR RETENTION LATCHES {MRL) ARE LOCATED AT EACH MANIDULATOR
FOSITIONING MECHANISM (MFM) PEDESTAL AND PROVIDE STRUOCTURAL SUPPORT FOR
THE MANTPULATOR ARM DURING THE LAUNCH AND ENTRY/LANDING MISSION FHASES.
EACH LATCH MECHANISM IS INDEPENDENT AND IS CRIVEN BY A DUAL MOTOR/
DIFFERENTTAL/TORQUE LIMITER/GEARBOX ASSEMBLY. THE TORQUE LIMITER IS
LOCATED BETWEEN THE DIFFERENTIAL AND GEARHOX AND PROTECTS THE MRL
LINKAGES BY SLIPPING WHEN THE LATCH IS STALLED OR JAMMED,

-FATIIIRE MODE:
FALLS TC SLIP AT MAXIMUM ALLOWAEBLE TORQUE

GRUSE(5): .
ADVERSE TOLERANCES/WEAR, CONTAMINATICON/TOREIGN QBIRCT/DEERIS, DEFECTIVE
PART/MATERTAL OR MANUFACTURING DEFECT, TEMFERATURE

EFFECTS ON:
(3)SUBSYSTEM ([B)INTERFACES (C)MYSSION (D)CREW/VEHICLE

(A) FAILURE MAY RESULT IN DAMAGE OF MRL MECEANISMS RESULTING IN LOSS OF
ABILITY TO LATCH/UNZLATCH SINGLE MRL..

(B) SUBSEQUENT FAILURES {SEE ABCOVE) WILL RESULT IN LOSS OF ABILITY T
LATCH/UNTATCH MRL. ENTRY/LANDING CAN SATELY BE PERFORMED WITH ANY TWC OF
THREE MRL LATCHED (REF. Js0 Q8934) . ENTRY/LANDING WITH MULTIPLE MRL
UNLATCHED MAY CAUSE POSSIBLE DAMAGE TO REMOTE MAMIPULATOR SYSTEM (RMS),
RADIATOR PANELS QR PAYLOAD.

{C) SUBSEQUENT FAILURES (SEE ABOVE) WILL RESULT IN POSSIBLE LOSS OF
MISSION OUE TC INABILITY TO RELEASE MRL AND UNBERTH RMS.
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(D) MULTIELE PEDESTAL MRI FATLURES WILL REQUIRE EXTRAVEEICULAR ACTIVITY
(EVA} OR JETTISON OF BMS TO PREVENT POSSIBLE LoSS OF CREW/VEHICLE DUE TG
UNRESTRAINED RMS DURING ENTRY.

PAILS REDUNDANCY SCREEN "A" SINCE THERE ARE NO TURMAROUND TESTS TQ VERIIY
TORQUE SLIPPAGE AND FATLS SCREEN "B" SINCE THERE IS NO VISUAL OR INSTRU-
MENTED WAY OF DETECTING TORQUE SLIPPFAGE IN FLIGHT.

DISPGSITION & RATIONALE:
(A)DESIGN (B)TEST (C)INSPECTION (D)FAILURE BEISTORY (E)OPERATIONAL USE

(A) DESICN
THE TORQUE LIMITER HAS BEENW CESIGNED T9 SLiZ2, WITHIM THE RANGSE OF 313
INCH=OUNCES TO 40 INCH-OUNCES TORQUE TO PROVIDE ACTUATOR TORAUE cUTPUT
MARGIN AS WILL AS FREVENT SYSTEM OVERLGAD.

(B) TEST
CUALIFICATION TESTS: THE LATCH HAS BEEN CERTIFIED BY CR-44-287-0027-
0003D. GUALIFICATION TESTS INCLUDE: ACCEPTANCE TEST =« TO VERIFY
CONFORMANCE WITH THE REQUIREMENTS NQTED BELOW FOR ACCEPTANCE TEST.
HUMIDITY TEST ~ TESTED TN ACCORDANCE WITH MIL-STD-8108, METEOD 307,
PROCEDURE IV. OQUALIFICATION ACCEPTANGCE VIBRATION TEST (Qavr) - 20 TO
2,000 HZ RANGE WITH MAXIMUM OF 0.067 g2/HZ FROM 80 TO 350 HZ FOR 5
MINUTES PER AXIS. ORBITAL FLIGHT VIBRATION TEST - 20 TO 2,000 HZ RANGE
WITH HMAXIMUM OF ¢.047 g2/HZ FROM 50 H2 TC 25C H FOoR 5§ MINUTES PER AXIS AT
LEVEL, "A" AND WITH MAXIMUM OF 0.05 g2/HZ FROM 40 EZ TO 150 HZ FOR 2 ‘
MINUTES FER AXIS AT LEVEL "B". SHOCK TEST - TESTED IN ACCORDANCE WITH
MTL~5TD-310C, METHOD 518.2 PROCEDURE I. EXPLOSIVE ATMOSPHERE TEST -
TESTED IN ACCORDANCE WITH MIL-D=-810&, METHOD 511.1, PROCEDURE I BXCEPT
USING BUPANE AS THE TEST FLUID. THERMAL CYCLE TEST - THE ASSEMBLY WaS
THERMALLY CYCLED % TIMES FROM +70 DEG F TO +230 DEG F TO +1ad DEG F TC
-100 DEG ¥ T® +70 DEG F. DWELL AT EACE TEMPERATURE EXTREME WAS &0
MINUTES MINIMOM AFTER STABILIZATION. AT EACHE TEMPERATURE +130 DEG F AND
=100 DEG F, THE ASSEMBLY WAS CYCLED 2 TIMES EACH AT- THE MAXTMUM HEAT
OTSSTPATING MODE AND MINIMUM HEAT DISSIPATING MODE.

QUAT, TESTS ALSG INCLUDE: OFT GPERATION LIFE ~THE ASSEMBLY WAS CYCLED 125
TIMES EACE IMDIVIDUALLY FOR 13 SECONDS WITH SYSTEMS 1 AND 2 AT AMEIENT
TEMPERATURE. TIT WAS ALSO CYCLED 540 TIMES WITH BOTH SYSTEMS 1 AND 2 FUR
7.5 SECONDS. MECHANICATL STOP TEST = THE ASSEMBLY WAa3 QFERATED AT TULL
RATE AND NO LOAD INTO ITS MECHANICAL STOP FOR 100 TIMES IN EACH
DIRECTION. PACKAGE QUALIFICATION - INSPECTED PER FED-STD-101 FOR
FVIDENCE CF DAMAGE OR DEGRADATICN. POWER CONSUMPTION - VERIFIED INPUT
POWER TC THE DEPLOYMENT MOTOR TC BE 345 VA; POWER FACTOR NOT LESS THAN
0.7 LAGGING: STARTING POWER FACTOR NOT LESS THAN 0.23 LAGGING; STARTING
CURRENT NOT LESS THAN 400% OF THE CURRENT AT RATED LOAD.
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QUAL TESTS ALSC INCLUDE: STALL/MAXIMUM TORQUE - VERIFIED THE TORGQUE
LIMITER NOT TC SLIP WITH 33 INCH=-OUNCES TORQUE APPLIED AND SLIP WITH 40
INCH-QUNCES TORQUE CR GREATER AFPLIED. IRREVERSIBILITY - THE ACTUATCR
WAS CHECKED FOR IRREVERSIBILITY WITH A LOAD OF 40 INCH-OUNCES MINIMUM,
MECHANICAL LIMIT - THE ASSEMBLY HOOES WERE CHECKED BY MOVING THROUGE
THEIR FULL MECHANICAL TRAVEL TG VERIFY COMFLIANCE WITH THE MAXIMUM HOQK
ENVELOPE. CERTIFIED BY ANALYSIS - THESE INCLUDED STCORAGE/OPERATING LIFE,
FACTCR OF SAFETY, RELYABRILITY, MAINTAINABILITY, OZCNE, FUNGUS, S$ALT FOG,
ELECTRICAL DESICN REQUIREMENT, SAFETY, ACCELERATION AND THERMAT. VACUTM.
THE ASSEMBLY WAS SUBTECTED TQO SYSTEM QUALIFICATICN TESTS PER MANIPULATING
POSITICNING MECHANISM INSTALLATION VoAZ-0000432 {(RET CR=-44000002-001E;.

ACCEFTANCE TESTS: EXAMINATION OF FRODUCTION - WEIGHT, WOREMANSHIP,
CIMENSIQON, CONSTRUCTION, CLEANLTNESE, FINISH, IDENTIFICATION MARKING,
TRACEABILITY AND USE OF AFFROVED MATERIALS AND PROCESSES, VIEBRATICN
TEST - 20 TO 2,000 HZ RANGE WITH MAXIMUM OF 0.04 g2/HZ FROM 8¢ HZ TO 350
HZ FOR 30 SECONDS PER AXIS, THERMAL TEST = THE ASSEMILY WAS THERMALLY
CYCLED FROM +70 DEG F TO +260 DEG F TO +130 DEG F TO +70 DEG P. [DWELL
AT EACH LIMIT TEMPERATURE WAS AT LEAST 60 MINUTES AFTER THERMAL
STABILIZATION. AT TEMPERATURE +150 DES F AND =80 DEG F, THE ASSEMBLY WAS
CYICLED 10 TIMES EACHE FOR SINGLE MOTOR QPERATIONS AND 30 TIMES FOR 20
TIMES FOR-DUAT. MOTORS UPERATIONS. POWER CONSUMPTICN = SEE QUALIFICATION
TEST ABOVE. INSULATION RESISTANCE TEST - THE INSULATION RESISTANCE AT
3G0 VDC WAS MEASURED BETWEEN MUTUALLY INSULATED CONDUCTORS AND BETWEEN
. CONDUCTORS AND THE FRAME, CASE, OR GROUND.

ACCEPTANCE TESTS ALSO INCLUDE: CYCLING TEST — THE ASSEMBLY WAS CYCLED 10
TIMES EACH INDIVIDUALLY WITHIN 18 SECCONDS/STROKE. IT WAS ALSO CYCLED 70
TIMES WITE BOTH MOTCRS DRIVING TOGETHER WITHIN 7.5 SECONDS/STROEKE.
BONDING (ELECTRICAL)} - ELECTRICAL BONDING PER MFO0D04=002 TQ VERIFY TUE
RESISTANCE NOT TO EXCEED 0.0025 OHMS BETWEEN ENCLOSURES OR STRUCTURAL
COMPCNENTS. FREEPLAY TEST - THR ASSEMBLY Was CHECKED TO VERIFY FREEDLAY
TO BE 0.008 MAXTMUM IN THE VERTICAL DIRECTION AND 0,020 MAXIMUM IN THE
HORIZONTAL DIRECTION. STALL/MAXIMUM TORQUE - SEE QUALIFICATION TEST
ABOVE. IRREVERSIBEILITY = SEE QUALIFICATION TEST ABOVE. MECHANTCAL LIMIT
= SEE QUALTFICATION TEST ABOVE.

OCMESD: HNONE.
(C) INSPECTION

RECEIVING INSFECTION
MATERIAL AND PROCESS CERTIFICATIONS ARE VERIFLIED BY INSPECTION. ALL
PURCHASED PART LDATA EBAKS ARF VERIFTED BY INSPECTION,

CONTAMINATION CONTROL

CLEANLINESS PER SPECIFICATION TO LEVEL 300 OF MAD110~=-301 AND A CLASS
10G, 000 CLEAN ROOM IN ACCORDANCE WITH FED-STD=-209 ARE VERIFIED BY
INSFECTION. PARTS ARE TRANSPORTED IN STAINLESS STEEL TRAYS QR TOTE

BOXES. POLYETHYLENE SHEETING, USED TO BAG AND SEAL PARTS AFTER CLEANING,
IE VERIFIZED BY INSPECTION.
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ASSEMELY /THSTALLATION

DIMENSTONS ARE VERIFIED BY INSPECTION. INSPECTION VERIFIES AND RECORLS

DIMENSICN OF ALL DETAIL FARTS. GEARS ARE HARDNESS CHECKED AND VERIFIED

BY INSDECTION. ALY BEARING AND GEARBOX AREAS ARE VERIFIED BY INSPECTION
TO RECEIVE GREASE.

NONDESTRUCTIVE EVALUATION
MAGNETIC PARTICLE AND PENETRANT INSPECTION ARE VERIFIED BY INSPECTION.

CRTTICAT, FROCESSES
‘HEAT TREAT AND PASSIVATION OF STAINLESS STEEL RRE VERIFIED BY
INSPECTION.

TESTING
ATF IS VERIFIED PER PROCEDURE.

HANDLING/PACKACING
HANDLING AND FACKAGING REQUIREMENTS ARE VERIFIED BY INSFECTION.

(D) FAILURE HISTORY
THERE HAVE BEEN NO ACCEPTANCE TEST, QUALIFICATION TEST, FIELD OR FLIGHT
FAILURES ASSOCIATED WITH THI3 FAILURE MUDE.

(E) OPERATIONAL USE
ACTUATCR MAY BE RECYCLED TO ATTEMET TO CLEAR JAM. MULTIPLE PEDESTAL MRL
PATIURES WILL REQUIRE EVA OR JETTISON OF RMS TO PREVENT POSSIBLE LCSS OF .
CREW/VEHICLE DUE TO UNRESTRAINED RMS DURING ENTRY.




