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FAILUHE HGDEE EFFECTS ANALYSIS {FI.IEA] CFlI'I'H::!.L HAHDWAHE
NUMEBER: Hﬂ-ithI*BHﬂZZI ) -

SUBSYSTEM NAME: MECHANICAL - EDS

REYISION: 1 gH a5
PART NAME PART NUMBER
VEHDOR NAME VENDOR NUMBER
LRU : GUIDE RING ASSEMBLY 33UE271.011-05
L " NPO-ENERGIA . . 330 6271.011-05
SRy - : SENSOR - 430 510,027
B HPO-ENERGIA | 33U539.007
PART DATA
EXTENDED DESCRIFTION OF PART UNDER ANALYSIS:
CAFTURE SENSDR
REFERENGCE DESIONATORS: _ o
QUANTITY OF LIKE ITEMS: 3 -
THREE -
FUNCTION:

THREE SENSORS, LOCATED ON THE GLIDE RING ASSEMELY, AFIE USED TO MONITGR .
THE RING MATCHING OF BOTH THE ORBITER AND MIR DOCIING FIING ASSEMBLIES. - -
EACH SENSOR CONTAINS TWG REDUNDANT SHORT CONTACTS AND TWO

REDUNDANT LONG CONTACTS. THE SHORT CONTACTS OF THE THREE SENSORS ARE
CONNECTED IN SERIES AND THE LONG CONTACTS OF THE THREE SENSORS ARE
CONNECTED IN- BARALLEL. TOGETHER THEY SENSE THE MATING OF THE TWO -
DOCKING RINGS AND SEND A SIGNAL TO THE DSCU TO ACTIVATE THE HIGH ENERGY ..
DAMPERS AND 7O ILLUMINATE THE *CAPTURE' INDICATOR LIGHT ON THE DOCKING

CONTROL PANEL WHEN ALL THREE SENSORS ACTUATE SIMULTANEQUSLY. THE

LONG CAPTURE BIGNAL 1§ DOWNLINKED TO GROUND PERSONNEL. THESE SENSOBS .

SENSE THE SECOND POINT IN THE AUTOMATIC DOCKING SEQUENCE - MATING OF

THE TWO DOCKING RINGE. . , _

SERYICE N BETWEEN FLIGKT AND MAINTENANCE CONTROL:
VISUAL INSPECTION, SERVICEABILITY CONTOL, DOCKING WITH CALIBRATING
DOCKING MECHANISH.

MAINTAINABILITY L '

REFAIR METHCD - HEPLAGE-IEHT

. REFERENCE DOCUMENTS: 33U.5315.0¢7 ) . L seme

JLE2T1.011-05
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SUBSYSTEM RAME: MECHANICAL + EDS

PAGE: 210 ' ' PRINT DATE: D&/25/95

d FMLUHE HDEIEE EFFEI'.‘-'TS LN.EL‘I'EIE {FMEI} L‘lL FAILURE HDD-E

- HUMBER: lll!-1 MR-BMO22- 02
REYISIGN® 1 - #1196

LAL; GUIDE RING ASSEMBLY ' CRITICALITY OF THIS
ITEM HAME: SENSOR, CAPTURE FAHURE MODE: 2R3

FAILURE MODE: v
QNE CONTACT SET FAILS CLOSED ™

MISSION PHASE:
Q0 _ ON-CREIT

. vsuchaFAnbAﬂmrrEFFEcmm: 104 ATLANTIS

CAUSE:
COMTAMINATION, PIECE PART STRUCTURAL FAILURE DUE TO MECRANICAL/THERMAL
SHOCK, YIBRATION, OR MANUFACTURERMATERIAL DEFECT

CRITICALITY 11 DURING INTACT ABORT Ghﬂ.‘l’? NG

_CRITICALITY 1A2 DURING INTACT ABORT - ONLY (AVIONIGS ONLY}? NO

REDUNDANCY SCHEEN A} PASE -

- A

B) FAL

- _ C}PASS : )
PASSFAIL RATIONALE: — - - ]
B -

SCREEN "B* FAILS EEG‘ALIEE ON'E GAFWHE SEH&O‘FI *BHORT GDNTH.‘rT‘ CONTACT SET
FAILING CLOSED IS NOT BETECTABLE [N FLIGHT, (HOWEVER, ONE CAFTURE SENSOR
“LONG CONTACT CONTACT SET FAILING CLOSED IS DETECTABLE )

- . T'*.

METHOD OF PAULT TION; -

NGNE FOR FIRST THREE FAILURES: FOURTH FAILURE CAN BE DETECTED THROUGH
VISUAL DBSERVATION (PREMATURE GAPTURE INDICATION WHEN NOT REQUIRED) AND
INSTRUMENTATION (TELEMETRY DATA WILL INDICATE POWER TO THE HIGH ENERGY
DAMPERS WHEN PREMATURELY ENGAGED).

© MASTER MEAS, LIS'T HUI-[EERS' WSIXO7SIE

= FAILURE EFFELTS -

(A) SUBSYSTEM:

INADVERTENT “RING BHORT CAFTURE® OR "RING LONG CAFTURE" SIGNAL TO DSCU. NO
EFFECT FIRST FAILURE. A FAILS CLOSED CONDITICN O OME "SHOAT CONTACT SET
O ALL THREE CAFTURE SENSORS ACCOMPAMNIED WITH A FAILS CLOSED CONDITION
O A LONG" CONTACT SET OM ONE OF THREE SENSDES WILL RESIALT IN FREMATURE

- e | _
@ Enorgia Fraprfeta{y Data
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FAILLAE MODES EFFECTS ANALYSIS (FMEA) — CIL FAILURE MODE
NUMBER: M#-1MR-BMO&2- 12

HiGGH ENERGY DAMPER ACTIVATION AND A FALSE "CAPTURE® INDICATION ON THE
DOGKING CONTROL PANEL AND TO THE GROUND THROUGH TELEMETRY DATA

(B) INTEAFACING SUBSYSTEM(S):

NO EFFECT UNTIL FOURTH FAILURE. AT WHICH TIME EXCESSIVE LOADS INCURRED
DURING DOGKING, AS THE RESULT OF THE HK3H ENERGY DAMPERS BEING ACTIVATED
PRIOR CAPTURE, COULD PROPAGATE TO EXTERNAL AIRLOCK AND ORBITER

ETRUCTURE.

{C) MISSION: _
NO EFFECT FIGST FAILURE. 1F SIMILAR FAILUAE ON ONE *SHORT" CONTACT 5ET O
THE REMAINING TWC CAPTURE SENSORS AND ONE *LONG" CONTACT SET ON ANY DNE
SENSOR OCCURS PRIOR TO CAFTURE, DAMAGE THAT COULD OCGUR AS THE RESULT
OF THE DAMPERS BEING ENGAGED COWLD IMPEDE THE DOCKING PADCESS.

D) CREW, VEHICLE, AND ELEMENT(S): :
NO EFFECT ON CREW OR VEHICLE. POTENTIAL DAMAGE TO ORBITER AND MIR
DOCKING MEGHANISMS DUE TO HIGH LOADS INGURRED DURING CAFTURE.

{E) FUNCTIONAL CRITICALITY EFFECTS: )

NO EFFECT FIRST, SECOND, AND THIRD FAILURES (FAILED CLOSED CONDITION ON GNE
“SHORT" CONTACT SET OF ALL THREE CAFTURE SENBOAS). FOURTH FAILURE (ONE
“LONG" CONTAGCT SET OF ANY ONE CAFTURE SENSOR FAILING CLOSED) WOULD
RESULT IN THE FOLLOWING: (1) A PREMATURE CAPTURE INDICATION AND (2)
PRAEMATLME ENGAGEMENT OF HIGH ENERGY DAMPERSE PRIOR TD CAFTURE
RESLILTING M HIGH DOCKING LOADS. THESE HIGH LOADS COULD PREVENT CAFTLIRE
DR CAUSE DAMAGE TD BOTH ORBITER AND MIRt DOCKING MECHANISME. POTENTIAL
DAMAGE TO ORSITER DOCKING MECHANISM COULD PAECLUDE RING MOVEMENT
RESULTING IN LG3S OF DOCKING. WORST CASE, LOSS OF MISSION DBJECTIVES.

DESIGN CAMCALITY [PRIOR TO OPERATIONAL DOWNGRADE, DESCRIBED IN Fr 2R3

(F} RATIONALE POR CRITICALITY CATEGORY DOWNGRADE:
N/A (THERE ARE NO WORKARDUNDS TO CIRCUMVENT THIS FAILURE.)

“DISPOSITION RATIONALE-

(A) DESIGN: :

DESIGN OF THE SENSGR, SELECTION OF MATERIALS, AN SMALL ELECTRICAL LOADS
AEDUGE THE FAILURE PROBABILITY OF BOTH CONTACTS. DESIGN OF THE CONTACT

. PAIR (DUAL CHANNEL] HAS PASSED MAGNTUDES OF GROUND FUNCTIONAL TEETING
AND MULTIPLE USES DURING FILOTED VEHICLE OPERATIONS IN SPACE. WIRE
AECUNDANCY FOR EACH CONTACT, CHOICE OF MATERIALS AND COATINGS FOR ‘THE
CONTACT PAIR, AND MAXIMUM SPAGING BETWEEN LEADS OF EACH CONTACT PAIR
ASSURES A HIGH LEVEL OFf RELIABILITY. SPRING WHICH FETURNS THE INTEANAL AQD
TS THE INTTIAL POSITION I8 DESIGNED.TC OPERATE BEYOND LIMITS OF FATIGUE AND
THUS, POSSIBILITY OF SPRING FAILURE IS VERY LOW. MISALIGNMENT OF THE RCD 18

NOT POSSIBLE BY DESIGN.
ANALYSIS HAS SHOWN THAT THE MAXIMLIM AXIAL LOADS INCURRED AS THE AESULT
OF THE HIGH ENERGY DAMPERS BEING ACTIVATED FRIOR TO CAFTURE ARE 5097KG

{TENSION) AND 2006 K@F (COMPRESSION) IN THE Z-AXiS, ANALYSIS HAS INDICATED
THAT THE CAPTURE LATGHES WILL DISENGAGE WHEN THE AXIAL LOAD ON THIS AXIS

S0
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REAGHES 3558 KGF. DAMAGE TO THE GAFTURE LATTH, THAT Wum PREVENT IT

FROM BEEING ACTUATED.CPEN, WILL HOT OCCUR PRIOR TO THE DISENGAGEMENT

AX|AL LOAD OF 2858 KGF, THESE LOADS WILL NOT EXCEED EXTERNAL -
AMALOCKIORBITER ETRUCTURAL LIWITE,

(8) TEST:

1. ELECTRICAL SCHEMATIC CHECKOUT - CONTACT RESISTANCE ON EACH PIN
OF THE GONNECTDA WHICH 1S ELECTRICALLY TIED TO THE GAPTURE SENSCOR
IS CHECKED, THIS TEST YERIFIES GONTINUITY THROUGH THE GAFTURE

SENSOR WHER CAFTURE LATGI:IEE ARE [N THEIR CLOSED POGITION.

2. INSULATYOM ELECTRICAL RESISTANCE TEST - THE INSULATION RESISTANCE
AND ELECTRICAL STRENGTH OF INSULATION CHECKOUT QF EACH PIN OF THE
CAPTURE SENSOR CONNECTOR TO THE APDA HOUSING WILL VERIFY THAT THE
SENSOR CONTACT SETS ARE NOT ELECTRICALLY SHORTED TG GROUND.

3. INBPECTION SEAVICEABILITY TEST - DURING SENSOR FUNCTIONAL TEST
CAPTURE SENSOBE CHECKOUT IS PERFORMED WITH DOCKING RING AT ITS
INITLAL POSITION, THE PLUNGER DF EACH CAPTURE SENSOR IS MANUALLY
CEPRESSED AND APPROPRIATE LIGHTS ON THE TEST PANEL ARE YERIFIED TO

ILLUMIMNATE.

4. VIBRORESISTENT TEST - APDS SUBJEG'I.'ED TD 'I'HE FOLLOWING VIERATION
LEVELS FOR 2 MNUTES PER AXIS:

FREQUENCY {MZ}

sFF_:"r_unnL DENSITY ACCELERATION

- | FROM 20 TO &)

FROM BO TO 350

ING

DCTAYE TD 0.

PEFHN'IENT 0: - =

- [ FROM 250 TG 2000

DECREASING 308 DGTAYE WITH 0.045ZHZ

SUBSEQUENT TO THIS TEST AN INSPECTION IS PEAFORAMED TO IDENTIFY T

BHCKEN OR LOOSE HARDWARE: AND AN ELECTRECAL CIRCUIT TEST,

INSULATION RESISTANCE TEST, AND SENSOR FUNCTIONAL TEST ARE - ' o
PERFORMED AS CEFINED IN ATP TESTS 41, £2, ANDH #2 ADOVE TO VERIFY
PROPER GAP'I'IJH‘.E SENSOR FEHFDME - ;

5. DOCKING

NiBM CHECKOUT (STATIC) TEST - OPENING OF CAFTURE i

. LATCHES IS FIED, GAPTURE LATCHES ARE OPENED PER STEP 11 OF: - |
INSTRUCTION 33U,6201.008-05 PM-3. DURING CAPTURE LATCH LATCHING FORCE
TEST, THE FORCE TO TRIP ALL THREE CAPTURE LATCUHES AND LONG AND
SHORT CAFTURE SENSORS IS YERIFED NOT TO EXCEED 16 KGF.

8. THERMO VACUUM TEST - DOCKING OF THE MECHANISM IS THERMALLY -
CYCLED, UNDER LOAD CONDITIONS, FROM +2(°C TO -50/55'C TD +50/+55"C TO

+20°0 TN A VACUUM AT 1072 TO 105 TORR. DWELL AT EACH TEMPERATURE AND
BETWEEM GPERATIONS AT EACH TEMPERATURE IS A MINIMUM DF 50 HINLH'ES
AFTER STARLIZATION. OPERATIONS INCLUDES PERFORMING
- DOCKING/CAPTURE. DOCKING IS AGCOMPLISHED AT A SPEED OF 0.15M/SEC
BETWEEN THE SIMULATOR AND MCVEABLE PLATFORM [CONTAINING THE
DOCKING MECHAMNSM] AND CAPTURE INCICATION IS VERIFIED DURTNG
CAPTUBE. PROPER OPERATION OF CAPTURE SENSOAS IS VERIFIED FOR A’
TEMPERATURE RANGE OF -50°C-55°C TO S0mC/S5C.

@' Energ Prapnefary Data

M8-1MR - 2589



LS. Goew"
PASGE: 213 FRINT DATE: D254

| FAILURE MODES EFFECTS ANALYSIS (FMEA) ~ CIL FAILURE MODE
NUMBER: M3-1MR-BMD22- 02 .

7. EMT:F!GLLE[:I DOCKING TEST - CONTAOLLED DOCKING I8 PERFORMED
UNDEA LOAD CONDITIONS. VISUAL OBSERVATION OF CAPTURE INDICATION
DURING CAFTURE WILL VERIFY PROPER SENSOR DFERATION,

1. ELECTRIGAL CIRCUIT CHECK - CONTACT RESISTANGE OM EACH PN OF THE
CONNECTOR WHICH 13 ELECTRICALLY TIEDR TO THE CAPFTURE SENSDA IS
CHECKED. THIS TEST VERIFIES CONTINUITY THROLMGH THE CAPTURE SENSOR
WHEN CAPTLRE LATCHES ARE IN THEIR CLOSED POSITION,

2, INSULATICN AESISTANGE TEST - THE INSULATION RESISTANCE AND
ELECTRICAL STRENGTH OF INSULATION CHECKOUT OF EACH PIN OF THE
CAFTURE SENBDR CONNECTOR TO THE APOA HOUSING WILL VERIFY THAT THE
SENSOA CONTACT SETS ARE NOT ELECTAIGALLY SHORTED TO GROUND.

3. TRANSPORTABILITY STRENGTH TEET - SHIPPING LOADS ABE SIMULATED ON
A VIBRATING TABLE TQ VERIFY THAT THE DOCKNG MECHANISM WILL NOT RE
DAMAGED DURING SHIPMENT. THIS TEST IS CONDUCTED UNDER THE
CONDITIONS CONTAINED IN THE FOLLOWING TASLE.

VIBRATION | VIBRATION FREGUENCY SUBBAND, M2 TOTAL TEST
ACCELER ACCELER 57 T8 [ 1580 | 30-40 | 40-80 DURATION
DIRECTION | AMPLITUDE TEST DURATION, MIN _HR MIN

[ ALONG -AXIS 14 - 4 - - - - )
12 75 =2 61 8 5 7

[{ ALONG Y-AXIS 11 - 4 - - - - 4
_ 1.0 13 15 7 10 7 - 53

|| ALONG Z-AXI3 11 - 4 - - - pn 1
1.0 32 40 1§ | 2= 16 2 10

SUBSSEQUENT TO THIS TEST AN INSPECTION IS PERFORMED TO IDENTIFY
BROKEN OR LOOSE HARDWARE: AND AN ELECTRICAL CIRCUIT CHECK TEST AND
INSULATION RESISTANCE TEST ARE PERFORMED, AB DEFINED IN TP TESTS #1
AND #2 ABOVE, TO VERIFY PROPER FLINCTIONING OF THE CAFTURE SENSORS.

4, VIGRATION STHENG'I'I"I TEST - APDS SUBRJECTED TO THE FOLLOWING
VESAATION LEVELS INEACH AXIS FOR A 400 SECOND DURATION.

EREQUENCY SPECTORAL DENSITY ACCELERATION

FROM 20 TO iNCREAS! AVE TO 0.D67G2HZ
FRGH 250 TO 2000 | DECREASING 308 OUTAVE 0.

SUBSEQUENT TO THIS TEST AN INSFECTION 18 PERFORMED TO IDENTIFY
BROKEN OR LOOSE MARDWARE: AND AN ELECTRICAL CIRCUIT CHECK TEST AND
INSULATION RESISTANGCE TEST ARE PERFORMED, AS DEFINED IN QTP TESTS #1
AN(I #2 ABOVE, TO YERIFY PROPER FUNCTIONING OF THE CAPTURE SENSORS,

§. SHOCK AND SAWTDOTH LOADING STRENGTH TEST « DOCKING MECHANISM
IS SUBJECTED TO 206G TERMINAL SAWTDOTH SHOCK PULSES IN EACH AXIS, 3
PULSES IN EACH DIRECTION FOR A TOTAL OF § PULSES/AXIS, AFTER
COMPLETION AN INSPECTION IS PERFORMED TC IDENTIFY BROKEN OR LOOSE
HARDWARE; AND AN ELECTRICAL CIRCUIT CHECK TEST ANQ INSULATION

RSC '
@ . Proprietary Data .
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RESISTANCE TEST ARE PERFOAMED, AS DEFINED IN QTP TESTS #1 AND #2
ABOVE, TO VERIFY PROPER FUNCTIONING OF THE CAPTURE SENSORS,

6. COLD AND HEAT RESISTANCE TEST - DOCKING OF THE MECHANISM IS
THERMALLY GCYCLED FROM +20°C TO -50/-55°C TO +30/+55°C TG +20°C IN A
VACUUM AT 10~* TQ 10°5 TORA. DWELL AT EACH TEMPERATURE AND BETWEEN
OPERAATIONS AT EACH TEMPERATURE IS A MINIMUM OF 60 MINUTES AFTER
STABILIZATION. AFTER EAGH DOCKING/ICAPTURE. AS SHOWN 1N THE
FOLLOWING TABLE, CAPTURE INDICATIONS ARE VERIFIED.

DOCKING SMULATOR - j PRESS
SEQ RATE, ROTATIONAL ANGLE | TEMP | VOLTAGE | INTEGRITY
ND. WS PITEH ROLL R VOLTS | CHECKOUT

1 .10 o o 25 «/10 7] YES
2 0.10 0 4" 25+-10 | 34 NG
| D2 % g ) 27 NG
& — — — -5 - YES
4 o1 4 o 450415 27 YES
5 e — —_ {B0+/-5) e YES
3 10" | 4 o° {304/-6) 7 “YES
& — — — +B0H5 — YES
L Q.12 o 4° #5045 23 YES
T — — — {BO-5) — YES
7 DG o 4° {30 +/-5) 23 YES

W & aree - — — +50+-8 — YES

I - a 0,12 £ 4¢ B0 5 | 34 - YES
g — 1 = = {50+-5) - YES --
g 012 + 4° (X5 ) 4 YES
10~ — — — +B04a5 p— YES
10 0.10 4 o + 505 7 -YEE

1 — e — {B055) —_— YES

I 0.10 o 4 30 +-5) 27 YES

i__12* — — p— +B0H S — YES

RS Q.10 o s #504-5 Fi YEB
13 = . — {60+ 5} — YES
137 -0 i 4" . 4 | 30 +~5) 27 - - YES -
14 — — — +B045 — YES
18" 0.12 & 47 505 27 YES
15 0.12 2 4° +25+-10 23 YES

"MCEZ1-0087-2001, -4001, & -5001 ONLY

AFTER COMPLETION AN INSPECTION 1S PERFORMED T¢ IDENTIFY EROXEN OF
LOOSE HARDWARE: AND AN ELECTRICAL CIRCUIT CHECK TEST AND INSULATION
RESISTANCE TEST ARE PERFDRMED, AS DEFINED $N JTF TESTS #1 _AND #2
ABOVE, TC VERIFY PROPER FUNCTIONING OF THE CAPTURE SENSORS.

7. APDS SERYICEABITY TEST N A 5IX-CEGREE-OF-FREEDOM DYNAMIC TEST -

THE 51X-DEGREE-DF-FREEDOM DYNAMIC TEST VERIFIES APDE DOCKING ANL
UNDOCKING OPERATIONS UNDER CLOSE-TO-FULL-SCALE CONDITIONS. STATIC

@ :RE.-E; ' Froprfarmr Data
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| FAILUME MODES EFFECTS ANALYZIS (FMEA) = CIL FAILURE MCDE
' NUMBER: MS-1MR-BMO22- 02

MOTION OF ENTITIES 15 SIMULATED UNDER SPECIFIC INERTIAL AND
GECMETRICAL PARAMETERS FOR VARIOUS INITIAL CONDITIONS FOR

| MIRSHUTTLE DOCKING, A TOTAL OF 20 DOCKINGS 1S PEAFORMED. WHICH
INCLUDES CAPTURE. SUBSECUENT TO THIS TEST AN ENGINEERING
INSPECTION 13 PERFOAMED TC IGENTIFY BROKEN OR LOOSE HARDWARE:; AND
AM ELECTRICAL CIRCUNT CHECK TEST AND INSULATION RESISTANCE TEST ARE
PERFORMED, AS OEFINED IN QTF TESTS #1 AND #2 ABOVE, TO VERIFY PROPZR
FUNCTIONING OF THE CAPTURE SENSORS.

8. TARGET SERVICE LIFE TEST - TESTS ARE PEAFORMED TO VERIFY PROPER
DOCKING AND UNDOCKING OPERATIONS OVER ITS LIFE OF 100 DOCKINGS.
PROPER CAFTURE INDICATION (CAPTURE SENSOR CFERATION) IS VERIFIED
DURING 100 DOTKING AND UNMATING CYCLES {FOR MCE21-0087-1001/-300%
UNITS ONLY). FOR MCRE1-0087-2001, -4001, & -3001 UNITS PROPER OPERATION
VERIFIED DURING 388 CYCLES (44 VACUUMLOAD CYCLES, 18 LOAD CYCLES, &
324 NO-LOAD CYCLEE). AFTERA COMPLETION AN INSPECTION IS PEAFORMED TO
IDENTIFY BROKEN Of LOOSE HAROWARE; AND AN ELECTRICAL CIRCUIT CHECK
TEST AND INSULATION RESISTANCE TEST AAE PERFORMED, AS DEFINED IN QTF
TESTS #1 AMD #2 ABOVE, TQ VEAIFY PROPER FUNCTICNING OF THE CAPT UFIE
SENIDRE,

9. CONTROL CiSASSBEMBLY - LIPON COMPLETION OF ALL QUAL TESTING THE
DOCKING MECHANISM 1S DISMANTLED AND CAPTURE SENSORS ARE CHECKED
FOR EVIDENCE OF WEAR OR FAILLIRE. :

CSMRID - TURNAAOUND CHECKOUT TEETIHEI 18 ACCOMPLISHED IN ACCGROANCE WITH
QRS0

(C) INSPECTION:
REGEIVING INSPECTION
ALL INCOMING PARTS ARE SUBJECTED TO EXTERIOR INSPECTION.

CONTAMIMATION CONTROL,

CORROSION PROTEGTION PROVISIONS AND CONTAMINATION CONTROL YERIFIED BY
INSPECTION. CHECK OF ROOM CLEANLINESS; PARTS WASHING AND GTHER
OPERATIONS OF THE TECHNOLDGICAL PROCEES WHICH PROVIDES CLEANLINESS ARE
YERIFIED E"r MEPECTTEH

CAMICAL PROCEESES:
HEAT TREATING, SﬂLDFHIHG GHEMICAL PLATING, AND CLIRING VERIFIED BY
INSFECTION.

ASSEMBLY/NSTALLATION
ASSEMBLYANSTALLATION VERIFIED BY INSPECTION.

TESTING
ATPIQTP/OMASD TESTING VERIFIED BY INSPECTION,

HANDLNG/PACKAGING
PROFEA PACKAGING, STORAGE, AND TRANSROATATION VERIFIED BY INSPECTION.

{0} FAILLHE HISTORY:
ONE FAILURE OCCURRED OM MIR DOCKING MECHANISM RELATING T A STUCK RCD.
THE FAILURE RESULTED FROM MOISTURE INGRESS BETWEEN THE AOD AND THE

@ Eorgis [ TOPTIEMATY Data ®
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I FAILURE MDI:‘-ES EFFEETS ANALYSES [FHE&] CIL FAILURE MCDE :
NUMBER: M3- 1HH-EHER— 0z -

GUIDE AT -50 DEGREES C. TO-PREVENT FAILURES OF THIS NATLIRE, A LUBH1BAHT WAS
INTRODUCEDR INTE THE GAP AND THE QUALITY OF THE ROD SURFACE WAE IMPROVED.
CURRENT DATA ON TEST FAILURES, UNEXPLAINED ANOMALIES, AND OTHER FAILURES
EXPERIENCED DURING GROUND PROCESSING OF QD5 DOCKING MECHANISMS CAN BE
FOUND IN PRACA DATA BASE ’

(E} OPERATIONAL USE ;
GIVEN SUFFICIENT TIME CREW CCOULD CONTROL CLOSING PARAMETERS TO AVOID HIEH
LOADS DURING GCAPTURE. CREW MUST NOT RELY 100% ON THE CAPTURE INDICATION.
VISUAL ORSERVATION THROUGH DREITER CREW HATCH AND REMOTE TV VIEWING
 THROUGH EXTERMNAL AIRLOCK UPPER HATCH WINDOW COULD FROVIDE INDICATICN A
TO THE PROXIMITY BETWEEN BOTH DOCKING MECHANISMS DURING THE CAPTURE
FROCESS. UNDER NORMAL CONDITIONS AN INITiAL CONTACT INDICATION YWILL
PRECEED THE CAFPTURE INDICATION AND ONLY UNDER iDEAL CLOSING CONDITIONS
VALL IT NOT APPEAR FIRST. THERE I3 NO WORKARCOUND FOR A FREMATURE
ACTIVATION OF HitH ENERGY DAMPERS IF NOT DETECTED PRICR TO CONTACT.

- APPROVALS - -
_DESIGN ENGINEER : MLNIKOLAYEVA'  t__ - M -
DESIGN MANASER : A SOUBCHEV : Tl |

NASA 55MA . E
NASA SUBSYSTEM MANAGER - : 2 s

- ME-1MR - 263
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