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ITEM:
LATCH/TRUNNION AND BRICGE INTERFACES -

FONCTION:
THE KEEL TATCH CAN BE MOUNTED IN A PRIMARY (FIXED) COWFIGURATION GR A
SECONDARY CONFIGURATIGN WHERE IT IS FREE TO SLIDE (WITHIN LIMITS} ALONG
THE BRIDGE ToO ALLOW DYNAMIC REACTION OF PAYLOAD/ORRITER STRUCTURE DURING
TAUNCH AND ENTRY. .DESIGHM ALSO TINCLUDES SPHERICAL BEARINGE WITHIN THE
TATCH T ALLOW LIMITED ROTATION AMD SLIDIMNG OF THE PAYLOAD TRUNNIOW IH
THE LATCH T2 FURTHER RELTEVE LAUNCH AND ENTRY LOADS.

FAILURE MODE:
PHYSICAT. BINDING/JAMMING

CAUSE(S) : .
ADVERSE TOLERANCES/WEAR, CONTAMINATION/FOREIGH CBITECT/DEERIS, LLSS OF
LUBRICANT

EFFECTS OK:
(A) SUBSYSTEM (B) INTERFACES (C)MISSION (D)CREW/VEHICLE

(A} FAILURE WILL RESULT IN LC3SS OF ABILITY FOR PA¥LOAD/ORBITER TO FLEX
AMD RELIEVE LADNCH AND ENTRY LOADS.

(B] FAILURE WILI. CAUSE PAYLOAD/GRBITER TC BE SUBJECTED TG EXCESSIVE LOADS
DURING ASCENT AND ENTRY.

{C} FAILURE OF IATCH TQ SLIDE ON BRIDGE MAY PRECLUDE BERTHING OF PAYICAD
oFR CLOSING OF LATCH AND RESULT IN LOSS OF MISSICON.

(D] FATLURE MAY CAUSE LOSS OF CREW/VEHICLE FROM EXCES3IVE LOADTI DURING
ASCENT QR ENIRY.
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DISPOSITICN & RATIONALE:
(R)DESIGN (B)TEST (C)INSPECTION (D)FAILORE HISTORY (E)OPERATIONAL USE

A) DESTGN

{ %HE PAYLOAD SUFPORT POINTS ARE SELECTED To MINIMIZE DOINT TORSTIONAL,
EENDING AND RADIAL LOAD IMFARTED TQ THE PAYLOADS. TRUNNION FRICTIOH
LoADS ARE MINIMIZED TO Cf = 0.10 TO 0.25, BRIDCE FRICTION Cf = 0.10 T&
0.12 DEPENDING UPON ENVIRONMENT AND LOAD. MATERIAL, FINISHES AND
LUBRICANT ARE SELEQTED TO FROVIDE MINIMUM COEFFICIENT OF FRICTION.

TEUNNION INTERFACE USE SPFHERICAL BEARING AND FIBRILAID LINEER. BRIDGE
INTERFACE USE3 DRY LUBE FINISH.

{B) TEST '
ACCEPTANCE TESTS: THE FOLLOWING TESTS ARE PERFORMED FOR ALL FILIGHT
ARTICLES AND WERE PERPORMED FOR EACH QUALIFPICATION TEST ARTICLE:
VIERATION - RANGE 20 TO 2,000 HZ MAXIMUM LZVEL OF 0.04 g2/HZ FROM 80 TQ
350 HZ, ALL AXES. THERMAL - STABILIZED RANGE FROM =120 DEG F TO +235
DEG F. FUNCTIQNAL TESTS CONDUGTED AT -20 DEG ¥, AMBIENT AND +355 DEG F.
LOADS/ALIGNMENT — VERIFY RETENTIOM OF LATCHED POSITICN AT B0% LIMIT LoaD,
AS WELL AS SPHERICAL BEARING TORQUE RESTSTANCE AND TRAVEL LIMITS.
ELECTRICAL - VERIFY (WITHIN DESIGH LIMITS) CONTINUITY, DIELECTRIC
STRENGTH, INSULATION RESISTANCE, AND SWITCE OFERATION.

QUALIFICATION TESTS: THE FOLLOWING IS A SUMMATION OF TESTS CONDUCTED FER
CR 44-544300=001 TQ INCLUDE BOTH NATURAL AND INDUCED ENVIRONMENTAL
EFFECTS TO THE LATCH ASSEMBLY AND THE LATCH-TO-BRIDGE,TRUNNTION
FRICTION/LOAD INTERFACE. FUNCTIONAL TESTS WERE CONDUCTED DURING AND
FOLLOWING EACH PHASE OF TESTING TQ DETERMINE EFFECTS. ENVIRONMENTS
ACCEPTED BY ANALVSIS INCLUDE FUNGUS, OZONE, SALY SPRAY, ACTELERATION,
SOLAR PADTATION (THERMAL AND NUCLEAR}, METEORGIDS, SAND AND DUST,
STORRGE, SAFETY FACTOR, RELIABILITY, MAINTAINABILITY, MATERTALS AND
FROCESSES, ELECTRICAL DESIGN ANDI SAFETY. CERTIFICATION BY STIMTILARITY
INCLUDED VACUUM, HUMIDITY, TRUNNION FRICTION AND EXPLOSTVE ATMOSDHUERE.
VIBRATION - QUALIPICATION ACCEPTANCE VIERATION TEST (QAVT) RANGE OF 26 To
2,000 HZ WITH MAXIMUM LEVEL QF 0.067 g2/HZ AT 80 TO 350 HZ, FOR ALL AYES.
FLIGHT VIBRATION LEVEL - 20 TO 2,000 HZ WITH MAXIMUM LEVEL OF 0.01 a2 /HZ
AT 100 TO 300 HZ, FOR ALL AXES. SHOCK BENCH HANDLING TEST IN ACCORDANCE
WITH MIL-STD-310C METHOD 516.2 PROCEDURE V. THERMAL - STABTILIZED RANGE
FROM -100 DEG F TC +275 DEG F. FUNCTIONAL TESTS CONDUCTED AT -100 DFe F,
AMBIENT, AND +275 DEG F AT 10 =6 TORR, HUMIDITY. LOAD TESTS - BY
ANALYSIS OR COMBINED AXIS LOADING TO 148% LIMIT LOAD. LIFE CYCLE TESTS —
1,062 CYCLEZ IN ADDITION TO CYCLES CONDUCTED DURING QUALIFICATION
TESTING WITH VARTOUS LOAD AND MOTOR CONDITIONS. TRUNNIOH/ERIDGE
INTERFACE TRICTION ~ SINGLE AND COMBINED AXIS LOADING UP TD LIMIT LOADING
IN BOTH DIRECTIONS THROUGHOUT THE ENTTRE TEMPERATURE RANGE, AS SPECTETED
IN THE INTERFACE CONTROL DGCUMENT.

OMR5D: CGRQUND TURMARQUND INCLUDES PAYLOAD RETENTION LATCH REARING
INSPFECTION.
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(¢) INSPECTION

RECEIVING INSPECTION
MATERIAL AND PROCESS CERTIFICATICNE VERIFIED BY INSPECTION.

CDHTBHIHATIGH CONTROL
CLEANLINZESS REQUIREMENTS WERITIED BY INEPEﬂTIOH.

ASSEMBLY/INSTALLATTON .
MACHTNING AND DIMENSTONS VERIFIER EY INSPECTION,

HONDESTRUCTIVE EVALOATION
PENETRANT INSPECTION VERIFIED EY INSFECIION.

CRITICAL PROCESSES
CHROME PLATING AND ADHESIVE BONDINC OF PIERILOID LIMNER TO TRUNHNICH
INTERFACE VERIPIED BY INSPECTION. APPLICATION GF LEQ140-005 ORY FiLM

LUBE TO BRIDGE INTERFACE VERTIFIED BY INSPECTION. HEAT TREATING VERITTEDR
BY INSPECTICH.

TESTING
ATP IS VERIFIED PER PROCELDURE.

HANDLING/ PACKAGING

PALRTS PACKACED AND PROTECTED FER APPLIChELE FACKAGING SPECTFICATIONS
VERIFIED BY INSPECTICHN.

(D) FAILORE HISTCRY

CAR NGO. ADO458 3 DURING QUALIFICATION TESTING OF THE LIGETWEIGHT KEEL
LATCH, THE DRY FIIM LUEBE SHOWED SIGWS OF WEAR IN TEE RAIL AREA; DRY FILI
LUBE SUPPLIER DID HOT ALIOW FOR THE ASSEMELY TC ATTAIN REQUIRED
TEMFERATURE AND AS A RESULT, THE DRY FILM LUBE DID NOT GQURE; MCR 11772

AUTHCRIZED MEK WIFE TEST ON ALL LATCHES AND ERIDEEZ SUSPECTED OF RoT
BEING CURELD.

{E) CPERATIONAL USE
NONE.




