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" SHUTTLE CRITICAL ITIMS LIST = GRBITER

SURSYSTEM :ATMOEPHERIC REVIT. FMEA NO Q6~1C =014l =28 REV:08/10/88
ASEEMBLY ({ATMOSE MAKEUP SCHTROL ’ CRIT. FUNC: 1R
P/N RI IMC250=0002=1001 CRIT. HDNH: 2
BF/N VENDOR:2144=-Q001l=17 CARLETON VENICLE 102 io3 104
CUANTITY :2 EFTECTIVITY: X b4 X

{ONE FER LOOP PHASE(S) : FL WO Xcoxpe X 1s

:TWO PER SUBSYSTENM

PREFARED BY:

DES M. FRICI il
REL N. L. STEISSLI
QE 8. XOR

ITENx
FRESSURE RECULATOR, CABIN {8 PSIA}

FUNCIION: .
MAINTAINS CABIN PRESSURE AT 8 PSIA WITH O¥YGEN PARTIAL PRESSURE AT 2.2
PS1IA WHEN EMERGENCY PRESSURIZATION OF CABIN IS REQUIRED. ONE REGULATOR
FLOW RATE I§ ADEQUATE TO MAINTAIN AN 8 PSIA CABIN PRESSURE FOR 1£5
MINUTES WITH 0.4%5 INCH RIAMETER LEZAK PATH.

FAILORE MODE:
INABILITY TO CLOSE, LEARAGE (DURING 8 PSIA CONTINGENCY)

CADSE(E): :
MECHANICAL SHOCK, VIBRATION, CONTAMINATION, CORROSION » PMYSICAL BINDING/
JAMMING

EPPECT(8) ON:
{A) SUBSYSTEM (B)INTERFACES (C)NISSION (D)CREW/VERICLE

(A} CABIN PRESSURE WOULD BE GREATER THAN 8 F3IA DURING EMERGENCY RE-~

ENTRY.
L

(B) INCREASED USE OF OXYGCEN AND HITROGEN SUPPLY DURING EMERGENCY
PRESSURIZATION QFERATION,

(C) NO EPPECT. MISSION ABORT IS IN PROGRESS WHEN PAILURE DOCURS ,
(D) MO EFFECT.
{E) FUNCTIONAL CRITICALITY EFFECT « EXCTSSIVE LOSS OF CONSUMABLES

LEADING TO INABILITY TO SAFILY COMPLETE RE-ENTRY MAY RESULT IN LOS5 oOF
CREW/VEHICLE.
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‘SHUTTLE CRITICAL ITEMS. LIST - ARAITER :

SUBSYSTEM :ATMOSPEERIC REVIT. FMEA KO 06~1C =014l =-2B  REV:08/10/88 .

DISPOSITION & RATIONALE: -
(A) PESIGN (D)TEST (C)INSPECTION (D)PAIIURE HISTORY (E)ODPERATIONAL USE

{A) DESIGCH
THE VALVE BODY I5 MADE OF ALUMINUM ALLOY #061. THE DUAL-FLOW REGULATOR
IS MADE UP OF PARALLEL ILOW AND HIGH FLOW REGULATORS WHICH PFROVIDE
ACCURATE PRESSURE REGULATION WITH FLOWS UP TO 75 POUNDS PER HOUR. THE
REGULATOR 15 AX TINLET FPRESSURE COMPENSATED, SPRING=REFERENCED TYFE
EMPLOYING A 17-7 PH COKDITION € CRES DIAPHRAGHM AS A SENSING FLEMENT AND
DYNAMIC SEAL. . 17-7 Pd IS PRECIPITATION HARDENED CORROSION RESISTANT
STEIL WHICH HAS A HIGM STRENGTH TO -WRIGHT "RATIO. THE DIAPHRAGM SEALS
WHICH ARE MADE OF EILASTIC &€7% SILICUNE RUEEER HAVE EXCELLENT RESISTANCE
TO QXYGEN, OUTGASSING, AND FATIGUZ. THEY ELIMINATE THE FRICTION AND WEAR
ASSOCIATED WITH PISTON TYEE EEALS. THE HELICAL/BELLEVILLE S&SPERING
CCMBINATION WHICK IS MADE OF 17-7 PH CRES PROVIDES REGULATION AND ASSURES
A CLOSE TOLERANCE OFERATION OVER A WIDE FLOW RANGE. TYTHE POPDPET WHICH 1=
ALSO MADE OF 17-7 PH CRES WORES AGAINST A POLYIMIDE VESFEL SP=1 SEAT
WHICH ASSURES A LEAX FREE OPERATION. THE INLET AND OUTLET PORTS ARF
FILTER PROTECTED TC 25 MICRONS. :

{B) TEST
ACCEPTANCE YEST =~ PROOF PRESSURE AT 443 PSIG MINIMUM FOR ) MINUTES
MINIMUM. EXTERNAL LEARAGE TEST AT 240 +5/-0 PSIG FOR 1% MINUTES MINIMUM,
0.3 SCCH MAX LEAKACE. INTERNAL LEAKAGE TEST AT 240 +5/=0 PSIG FOR 15
MINUTES, 7 SCCM MAX LEARAGE.

-
-

QUALTFICATION TEST = LIFE CYCLE TESTING - 1000 CYCLES AT 278 += 15 P5IG.
BURST PRESSURE IS 2500 PSIG. SUATECTED TO THE POLLOWING AS DART of THE
N2/0%3 CONTROL PANEL: RANDOM VIBRATION SPECTRUM = 20 TO 189 42 INCREASING
AT & DB/OCTAVE TO ©.03 Gs42/HZ AT 150 HZ; CONSTANT AT 0.03 Gee2 /B2 FROM
150 TO 1000 HZ, DECREASING AT 6 DB/OCTAVE FROM 1000 TO 2000 HZ FOR 48
MINUTES PER AXIS FOR THREE ORTHOGONAL AXES. DESIGN SHOCK - 20 G TERMINAL
SARTOOTH PULSEZ OF 11 MS DUPATION IN EACH DIRECTION OF THREE QRTHOGONAL
AXES. ATF TO VERIFY LEAXAGE IS PERFORMED APTER SHOCK AND VIBRATION
TESTING, ' T ' '

IN-VEHICLE TESTING = REGULATOUR LOCKUP LFAKAGE TEST IS PERFORMED AT 50-
240- PSIA IFLET. PRESSURE, 3.6 PSIA MAX OUTLET PRESSURE, 10 SCCM  MAX
LEARACE. 400 PSI MANIFOLD SYSTEM LEAK TEST IS PERFORMED AT 1390 = 240
PEIG, 10 SCOM MAX LEAKACE,

OMRSD - REGULATOR LOCRUP LEAKAGE TEST IS PERFORMED AT 90 - 250 PSIA, 1l
SCCM MAX LEARAGE, RAFPORE THE FIRST REPFPLIGNMT OF EACH ORBITER AND AT
INTERVALI OF FIVE PFLIGHTS.

{C) INSIECTION

sl - : . -

RECEIVING IMSFECTION -
RAW MATERIALS, INCLUDING CHEMICAL AND MECHANICAL REQUIREMENTE, ARE
VERIFIED BY INSPECTION FOR MATERTAL AND PROCESS CERTIFICATION.

CONTAMINATION CONTRDL :
CLEANLINESZ LEVEL 300 AND 100 ML RINSE TESTS VERIFIED. SYSTEM GAS
SAMPLES ARALYZED POR CONTAMINATION.

“
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-SHUTTLE CRITICAT TTEMS LIST - ORBITER

-2B REV:08/10/88

SUBSYSTEK !ATMOSPEERIC REVIT. FHMEA NO 0£=1C =014}
. ASSEMBLY/INSTALLATION
DIAMETER AND THREADS ON LOWER BELLOWS VERIFIED BY INSPECTION. vIsuar

DIMENSICNAL, BELLOWS RATE AND CHECK FOR BELIOWS DAMAGS PERFORMED BY
INSPECTION. TORQUES, BELLEVILLE SFRING FORCES, SURFACE AND SUB=SURFACE
DEFECTS VERIFIED. 10X VISUAL INSPECTION ON SEAL RING VERIEIRD.

NONDESTRUCTIVE EVALDATION

RADTOGRAFHIC AND PENETRANT INSPECTION -OF WELDS ARF VERIPIED, INCLUDIKG

2GX MAGNIFICATION VIBUAL EXAN.

CRITICAL PROCESSESX C :
PARTS PASSIVATION AND HEAT TREATMENT VERIFIED.

VERIFIED BY INSPECTION, POTTING AFFLICATION AND
VERIFIED BY IMSPECTION.

TESTING o
ATP VERIFIED BY INSPECTION.

HANDLING/PACYAGCTHG

- WTETT

e . T m '

=&

LUBRICANT ON SEAL RING
SOLDER CONNECTIONS ARE

PARTS ARE PLACED IN CLEAN BAGS AKD HEII" SEALED. PACKAGING FOR SHIPMENT

VERIFIED EY INSPECTION. .
(D) PAILDRE HISTORY

NO FAILURE HISTORY APPLICABLE TO INABILITY TO CLOSE FAILURE MODE. THE

RECULATOR HAS SUCCESSFULLY BEXNM USED THROUGH
CORSIDERING THIS FAILURE MODE. :

(E) OPERATIONAL USE
TBS
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