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SHUTTLE CRITICAL ITEMS LIST - ORBITER

SUBSYSTEM :ATMOSPHERIC REVIT. FMER NO 06-1¢ -0211 =1  REV:09/1s,
ASSEMBLY :ATMOS VENTING CONTROL CRIT. FUNC: 1R
B/N RI 1MC250=0002~-1081 CRIT. HW: 3
P/N VENDOR:2664=-0001~12 CARLETON VEHICLE 102 103 104
QUANTITY 3l EFFECTIVITY: X X X

PHASE(S} PL IO X Q0 X DO X Ls

iONE PER SUBSYSTEM

DES M. PRICE

PREFPARED BY: T

éﬂ DES
REL N. L., 5TEl suuaz%u:.
@8 S. MOR ... . QE

ITFM:
DECAY DETECTOR, CABIN PRESSURE

FUNCTION: .
A CAUTION AND WARNING DEVICE FOR CABIN PRESSURE CONDITION MONITOURING

WHICH PROVIDES AN EARLY WARNING SIGNAL WHEN CABIN FRESSUNE DECAY (DP/DT)
FEACEEDS 0.05 PSI PER MINUTE. USED TO MANAGE SYSTEM PERFORMANAE 10
ESTABLISH THE EXTENT OF LEARAGE. THIS MEASUREMENT OR CABIN PRESSURE 1o
REQUIRED DURING ASCENT TO ENABLE AN ABORT CALL,
MML VSIR24U1A. -

FAILORE MODE: =
OFEN (ELECTRICAL), SHORTED, OUT-OF-TOLERANCE

CADSE(S):
MECHANICAL SHOGCK, VIBRATION, CORROSION, CONTAMINATION

EFFECT(S) ON:
(A)SUBSYSTEM (B)INTERFACES (C)MISSION (D)CREW/VEHICLE

{A) UNABLE TO DIRECTLY PROVIDE CABIN PRESSURE DECAY RATE.

(B,C) HD EFFECT.
{D) ADDITIONAL ACTICH BY CREW 0O HONITOR CABIN FRESSURE CHANGCES .

{E} PTJH&‘.EI_OHPEE r CRITITALITY EFFEAT - SECOND ASSQOIATED FAILURE, LAz COF
SABRIN TOTAL FRESSURE SENSOR, WOULD LOSE ARILIT™Y TO MARE A FROPER ALGCRT
CATY BASED CN CARIN LEAKAGE AND MAY RESULT IN LOSS OF CREN/VEHICLE.

DISPOSITION & RATIONAZE:
(A)DESIGN. (B)TEST (¢)INSPECTION (D)FAILURE HISTORY (E)OPERATIONAL USE

(A) DESIGH . _
THE HOUSING IS MADE OF 6061-T651 ALUMINUM ALLOY ANODIZED FOR CORROSION
RESISTANCE. THE SENSOR COMPRISES A VIBRATING WIRE TRANSDUCER, LOCK-ON

06-1C - 232



S50230C
ATTACHMENT -
Page 150 of 197

'SHUTTLE CRITICAL ITEMS LIST = ORBITER

. SUBSYSTEM ;ATMOSPHERIC REVIT, FMER NO 08=1C =~0211 =1  REV:09/15/88

OSCILLATOR, FREQUENCY-TO-YOLTAGE . CONVERTER, OFPSET AMPLIFIER,
DIFFERENTIATOR, IBOLATION AMPLIFIER, DC-TO-DC CONVERTER, AND ASSOCIATED
VOLTAGE REGULATORS. THE VIBRATING WIRE TRANSDUCER QCNSISTS OF A TUNGSTEN
WIRE, MAGNIT ASSEMBLY, AND ANEROID ASSEMBLY. THE EVACUATED ANEROID I5
DESIGNED FOR VERY LOW HYSTERESIS, IS HIGHLY SENSITIVE TO PRESSURE CHAMGES
AND HAS ENHANCED ACCURACY. THE SPECIALLY CHOSEN VIBRATING WIRE MATERIAL,
TUNGSTEN, ASSURES HIGH SENSITIVITY.

(D) TEST

ACCEFTANCE TEST « PRDOF PRESSURE OF 24.0 +/= 0.1 PSIA FOR A DURBATION OF 3
MINUTES. TEMFERATURE TEST: THE TEMPERATURE IS LOWERED TO =12 F +/= 5 F
FUR A MINIMUM OF FQUR HOURS AND RAISED TQ 150 F +/= 5 F FOR A MINTMUM OF
FOUR HOURS. THE SEMNSQR IS5 CALIBRATED FOR A RATE IHCRHSEIDECR;EAEE FROM
13 TO 8 PSIA AT INTERVALS OF 2 BSI..

QUALIFICATION TEST = LIFL CYCLE TESTING ~ 200 CYCLES AT 18.0 +/- 0.5
PEIA. BOFST PRESSURE 16.0 +/= (.1 FSIA FOR A DURATION OF 3 MINUTES.
SUBJECTED 10 THE PFOLIOWING AS PART OF THE N3/032 CONTROL PANYL. RANDOM
VIRRATION EPECTRUM - 20 TO 150 KHZ INCREASING AT 6 DBEB/OCTAVE TO 0,02
Gew3/HZ AT 150 HZ, CONSTANT AT 0.03 Gwa3/HZ FRCM 1%0 TO 1000 HZ.
DECREASING AT & DR/OCTAVE FRCOM 10400 T 2000 HZ PFOR 48 MINUTES EIR AXIS
FOR THREE ORTHOGOMAL AXES. DESIGN SHOCK = 20 G TERMIMNAL SAWTOOTH PULST
OF 11 MS& LDURATIDON IN EACH DIRECTION OF THREE ORTHCGONAL AXES. ATP 12
VERIFY LEARAGE IS PERFORMED AFTER SHOCK AND VIBRATION TESTING.

OMRSD - DP/DT MEASURENENT FUNGTIGNAL CHBCK 15 PERAFORMED IVERY TURNARODUND.
A THREE POINT TRANSOUCER VERIFICATION IS FERFORMED BEFORE THE FIRST
REFLIGHT OF EACH ORBITIR AND AT INTTRVALS OF PIVE PLIGRTS.

{€) INSPECTION

RECEIVING INESPECTION
RAW MATERIAL VERIFIED BY INSPECTION FPOR MATERIAL AND FROCESS
CERTITICATION.

CONTAMINATION CONTROL

CORRO3ION PFROTECTION PROVISIONS AND CONTAMINATION CONTROL PLAN VERIFIEL
BY INSPECTION, CLEANLINESS LEVEL 200A PER MAC110-301 AND 100 ML RINSE
TESTS VERIFIED BY IMEPECTION.

ASSEMBLY/INSTALLATION

DIMENSIONAL CHECKS PERFORMED BY INSPEOTION. MIPS ARE INCLUDED IN THE
AISEMELY PROCEDURE. TORQUES VERIFIED BY INSPECTION, VISUAL INSPFECTION
USING 10X MAGNIFICATION ON SEAL RING VERIFIED BY INSPECTION.

CRITICAL PROCESIES

BRAZE AND SOLDER CONNECTIONS VERIFIED BY INSPECTION IN ACCORDANCE WITEH
SPECTFICATION NHBS100.4{3A}. APPLICATION OF LUBRICANT ON SBEAL RIM:
VERITIED BY INSPECTIGN.

TESTING
ATP VERIFIED BY INSPFECTION,.

06=1C — 233 R



350230C
ATTAGCEMENT -
Page 151 of 18T

SHUTTLE CRITICAL ITEMS LIST = QRSITER
SUBSYSTEM ;ATMOSPHERTC REVIT. FMEA NO 06~1C =0211 =1 m:uansx'
BANDLING/PACKAGING

PARTS ARE PLACED IN CLEAN RAGS AND HEAT SEALED, DACKAGING EOR SHIFMENT
VERITIED BY INSPECTION.

{D) FAILORE HISTORY

SEVEN FALILVRES HAVE OCCURRED:

AS%51-010, 11/22/77. IN SUPPLIER QUAL TEST, THE SINSOR BECAME TERATIC
CORING X-AXIS RANDOM VIBRATION OF THE H202 CONTROL PANEL. A BROKEN WIRE
WAS TOUND: IT HAD NOT BEEN INCLUDED IMN A SUPPORTED WIRE HARNESS AND HAD
PFLEXED AND BRCOKEN DURING VIBRATION. CORRECTIVE ACTION - DRAWING WAS
CHANGED TO SHOW CORRECT BUNDLING FOQR THIS WIRE IN THE SUPPORTED WIRE
HARMNESS . —_— as

AB47B1-010, 8/17/7%. IN SUPPLIER ATP, DURING Y AXIE VIERATION OUTFUT WAS
2.6 VDC, EROULD BE 2.2% 4+/= 0.0% VDC. CAUSE WAS A BROKEN S0LDCR JOINT.
FROBLEN WAS ISOLATED TO SOLDERING OF COMPONENT LIADS ON BOTH SIDES OF THE
PRINTED CIRCUIT BOARD - THIE RESDLTED IN A PCOR QUALTTY SOLDER JOINT ON
THE SIDE WHICH WAS SOLDERED FIRST AND THEN REEFATID BY THE SECOND
SOLDERTING. CORRECTIVE ACTION ~ SEVERAL LDESIGN AND PRGCEDURE CHANGES
RELATING TO SOLDERING ON BOARD ASSEMBLIES WITH AND WITHOUT PLATED-THROUGH
HOLIE WERE TMDIFMENTED. REDUNDANCY FOR THE DP/DT SEN3OR WAS DROVIDED BY
A SOFTWARE CHANGE WHICH ADDED A COMPUTER ROUTINE T COMPUTE A EA-:K'UP
DP/LUT USING THE CABRIN TOTAL PRESSURE BENSCR DATA VERSUS EI.L'FEED TIME,

AB4915-010, &9/86/79. IN SUFPLIER ATP, SENSOR OUTPUT VOLTAGE WAS 2.186
VOC. SHCULD BE 2.25 +/- 0.905 VYDC. THE TEST SETUP DURING MANUFACTURI:
VERIFICATICN AND ADJUSTMENT OF THE 2.2%5 +/- 0.05 VYDE QPERATING FOINT l'&
ZERQ FRESSURE CHANGE WAS DONE NITH THE OUTPUT "UNLOADEDNM, SHSULD
LOADED BY A 22 XOHM RESISTCR. DURING MANUFACTURING ASBEMBLY AN INCORRECT
VALUE RESISTOR WAS INSTALLID AT CIRCUIT DESIGNATOR RS9. THE VALUE WAS
470 OHM, SHOULD BE 47 CHMM. SINCE R69 AND THE OUTPUT LOAD FORM A VOLTAGE
DIVIDER, THE INCORRECT RE9 AND THE UNLOADED TEST CONDITIONS WERE
COMPLEMINTING ERRCRS, MASKINGS THE INCORRECT RES VALUE., ATP DISCLOSED THE
PROBLEM BY LOADING TME OCUTPUT CORRECTLY. CSRRECTIVE ACTICH-
MANUFACTURING AND ATPF TEST FIXTURE REVISED TO INCLUDL A DEDICATED 28 ¥
POWER SUFPLY AND BUILT-IN LOAD RESISTCR. PERSONNEL WERE CAUTIONED TQ
FOLLOW WRITTEM PROCEDURES CURING TROUBLESHOUTING AND REWORK.

AB5631-010, 12/12/79. DURING EMY RETEST AT MCDONNELL DOUGLAS, ST LOUIS,
DF/DT SINSOR HAD oUT OF BPEC oOUTPUT. CORRECTIVE ACTION -~ THE EMI
SUPFRESSION CIRCUITRY WAS REVISED. RFI BYPASS CAPACITORS AND FERRITE
BEADS WERE ADDED TO THE 28 ¥V, THE PLUS AND MINUS 15 V POWER SUPFPLY LINES
AND THE SIGNAL OUTRUT .\HD RETURN LINES. :

AB9630-000, 6/10/31. - IN SUPPLIFR ATP, SENSCR INDICATED OUT OF SPEC
DURING VIBRATION TEST IN THE X-AXIS. IT WAS POUND THAT THE PRIMARY
WINDING OF TME TRANGPORMER WAS INTERMITTENT. THE TRANSFORMER WAS EXPOSED
TO 48 MINUTES VIBRATION PER AXIS PLUS 5 MINUTES PPR AXIS WITHQUT FAILURE.
THEI AMOUNT oF YVIBRATION INCLUDING THIS TEST EXCEEDED THE LIFE
REQUIREMENTS. THE CONDITION WAS THUS CONSIDERED TO BE DUE T¢ oVER-TEST:
NOT A FAILURE, NO CORRECTIVE ACTION,

ACODL7=-010, 7/27/81. DURING SUPPLIER Lﬂc. SUBRSEQUENT TO RANDOM VIBRATION
TESTING (AFTER DELTA QUALIFICATION VIBRATION), RESISTANCE HEAEURHEEH&

i
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DISCOVERED A BROKEN WIRE AT THE DP/DT OUTPUT TEFMINAL OF THE ELECTRONICS
ASSEMBLY FRINTED CIRCUIT BOARD, THE SPOT TIES ON THE WIRE BUNDLE
CONTAINING THE DP/DT SIGHAL CONDITIGONER OUTEUT LEAD WERE PLACED SUCH THAT
MOST QF TME STRESS OF SECURING THE WIRE BUNDLE Was IMFOSED ON THE DP/DT
CUTPUT LEAD, AND THE BROKEN WIRE HAD BEEN TERMINATED OM THE TERMINAL WITH
A SHARP EEND JUST OUTSIDE THE SOLDER JOINT, CONTRIBUTING TC VIARATION
FAILURE. CORRECTIVE ACTION = MANDATORY INSPECTION POINTS WERE ADDED
DURING ASSEMBLY TQ ENSURE FROPER RCUTING OF WIRE BUNDLE, LEADS AND PROFER
WIRE STRIPPING AND PROPER SOLDER JGINTS.

ACJ192-010, =5/27/32. IN SUPPLIER AT?, SENSCR TAILED CALIBHATION TEST.
QUIPUT WAS 2.360 VDC. S/B8 2.2% +/= 0.05 VYDC. DEFECTIVE SOLDER JOINT WAS
FOUND. GURRECTIVE ACTION - ASSEMBLY FERSAONNEL WERE CAUTIONED AND
RETESTED TO SOLDER TO CERT REQUIREMENTS.

(E) CPERATIONAL USE

TBS.

[

5
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