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FAILURZE MODES EFFECTS ANALYSIS (FMEA) ~ CIL HARDWARE
RUMBER: M8MR-E020-X

SUBSYSTEM NAME: ECLSE - MIR

REVISION: 9/15/95
PART NAME PART NUMBER
VENDCR NAME VENDOR NUUMBER
LRU © FAN PACKAGE V0. 23-843001
SRl 1 MUFFLER, FAN PAGKAGE VR2E-543025003

FART DATA

EXTENCED DESCRIPTION OF PART UNDER ANALYSIS:
FAN PACKAGE MUFFLER

REFERENCE DESIGMATORS:

QUANTITY QF LIKE [TEME: 1
ONE

PUNCTION:
PAEVENTS NOISE GENERATED BY THE FANS CONTAINED IN THE FAN PAGKAGE FROM
PROPAGATING BACK INTO THE CREW CARBIN AREA

REFERENGCE DOCUMENTS: MOT2-643400

VE2E-G43001
VE2e-845025
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| FAILURE MOQES EFFECTS ANALYSIS (FMEA] = CIt, FAILURE MODE

- HUMEER: MB-iMRA-EO024- 02

RE¥ISION® 1 13435
SURSYSTEM NAME: ECLSS - MIR
LAU: PACKAGE, FAMN CRITICALITY OF THIS
TEM NAME: MUFFLER FAILURE MODE: 5/2

FAILURE MODE:
AESTAICTED FLUW (CLOGGED)

KISSION PHASE:
00 ON-ORBIT

VEHICLEPAYLOAD/XKIT EFFECTIVITY: 104 ATLANTIS

CAUSE:
PHYSIGCAL DAMAGE, VIBRATION, CONTAMINATION, MECHANICAL SHOCK

SRIMECALITY 1/ DURING INTACT ARDRT ONLY? NO

CRITICALITY 1R2 DUAING INTAGT ABORT QHLY {AVIDNICE DNLY)? N/A

REDUNOANCY SCREEN Ay N/A
By WA
£) NZA

PASSTAN RATIONALE:
A}

NFA

8}

NA

MitA

=G G i

METHOD OF FAULT DETECTION:

- PHYSICAL OBSERYATION - REQUCED AIAFLOW TO HABITABLE AREAS.

- FAILURE EFFECTS .

Ll

{A) SUBSYSTEM:

LOSS OF AIRFLOW TO INLET OF FAN FACKAGE. INABILITY OF FANS TO FORCE AIR OUT
OF FAN PACKAGE RESULTING IN LOSS OF CABIN AIRFLOW TO INTERANAL AIALOCK,
TUKNEL ADAPTER, EXTERNAL AIBILOCK. VESTIBULE TUNNEL, MIR, AND SPACELAR
ENVIRDMMENT [MIF 1 ONLY).

(2] INTERFACING SUBSYSTEMS):
NG EFFECT ON INTERFACING ORBITER SUBSYSTEMS.
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FAILURE MDDES EFFECTS ANALYSIS (FMEA) ~ CIL FAILURE MODE
NUMBER: MBE-1WRA-EQ20- 02 .

) MISSION; '

LDEElELE EARLY MISSION TERMINATION IF FAILURE OSCURS PRIDA TO COMPLETICN
OF IvA. LOSS OF AIRFLOW TO EXTERNAL AIRLOCKAESTIBULE TUNNEL INTERFACE
COULD CAUSE FOGGING OF EXTERNAL ARLOCK UPPER HATCH WINDOW, REDUCED
VISIBILITY CAUSED BY FOGGING WOULD PRECLUDE MIR DOCKING CAPABILTTIES,

" (D) CREW, VEHICLE, AND ELEMENT{S):

NO EFFECT ON CREW AND VRHICLE.

{&) FUNCTIONAL CRITICALITY EFFECTS:
P

DESSN CRITICALITY (PRIOR TO DOWNGHADE, DESCRIBED IN {F)): 212

(F) RATIONALE FOR CRITICALITY DUWNGRADE:
NIA {THERE ARE NG WORKARDUNDS TO CIRCUMYENT THIS FALURE).

- TIME FRAME -

TIME FRGM FAILURE TO CRITICAL EFFECT: HOURS TO DAYS
TIME FROM FAILURE OCCURRENCE TO DETECTION: SECONDS .
TIME FROM DETECTION TO COMPLETED CORRECTIVE ACTION: WA

IS TIME AEQUIRED TO TMELEMEMT CORRECTIVE ACTION LESS THANTIMETO EFFRCTT

NO

RATIONALE FOR TIME TO CORRECTING ACTICN VS TIME TO EFFELT: .
THEAE 1S ND COBAECTIVE ASTION TO RESTORE AIRFLOW THROUGH A CLOGGRED FAN

PACKAGE MUFFLER.

HAZAMDS MEFORT NUMBER(S): DM2EHAD(F}

HAZARMES) DESCAIPTION: )
LOSS OF AIR CIRCULATION IN OOS/DOCKING MODILE HABITABLE ENVIHDONMENT,

PEPOSMON AATIONALE-

(A) DESKaN:

FAN PACKAGE MUFFLER CONSISTS OF AN EXTEANAL SIX INCH MARD OUCT WITH TWD
INCHES OF ADOUSTIC FOAM ON THE INSIDE, PRODUCING AN INSIDE DIAMETER OF
FOUR INCHES. THE MARD DUCT 15 FABRICATED FROM EPOXY RESIN IMPREGNATED
ARAMIC FABRIC AND THE AGOUSTIC MATERIAL IS SCOTTFELT FOAM.

2 TEST: :

CUALIFICATION TESTS (MUFFLER) - TESTS OF SIMILAR MATERIAL SHOW THAT RIGID
EPCIXY/ARAMID DUCTS ARE UNAFFECTED BY HUMIDITY WITH!N THE LiMITS IMPCSED
BY THE CABIN ATMOSFHERE. MATERIAL TESTS OF KEVLAREFOXY LAMIMATES
CONDUCTED AT TEMPERATURES OF -250 AND 350 DEGREES F EHOWED NO
DEGRANATION IN MATEMIAL. TENSILE STRENGTH (42 KSI} REMAINED UNCHANGED
AFTER EXPOSURE TO 100 PHM DZONE AT 70 DEGREES F FOR 1000 HOURS,

ME-1MR - 368



P [ e L TR | i

FACE: 8 FRINT DATE: DR0E/F5

FAILURE MODES EFFECTS ANALTSIS (FMEA) — CIL FAILURE MQUE
NUMBER: M#-1MR-ED20-02

TOLERANGE TO SALINITY WAS DEMONSTRATED BY ANALYSIS BASED ON TEST OF
SIMILAR MATERIAL IN SALT WATER FOR 125 DAYS., TRANSIENT VIBRATIONS, RANDOM
VIBRATIONS, AND CRASH LOADS WERE CERTIFIED BY AMALYSIE.

QUALIFICATION/ACCEPTANCE YEST - THERE 1S NO QTP/ATP FOR THE INDIVIDUAL
MUFFLER. DVERALL PERFOBMANCE OF THE FAN FACKAGE INCLUDES THE MUFFLER.
FAN PACKAGE TESTING ADDRESSED AS FOLLOWE:

QUALIFICATION TEST - FAN PARKAGE ASSEMELY SURIECTED TO RANDOM VIBRATION
SPECTRUM EMVELORE OF 20 TO {60 HZ INCREASING AT & DE/OCTAVE TO §.08 G 2MHZ
AT 150 HZ. CONSTANT AT .03 G2/HZ FROM 150 TQ 1000 HZ. DECREASING AT &
DE/COTAVE BROK 1000-2000 HZ FOR 48 MINUTES PER AXIS IN THAEE DRTHOGOMAL
AXES. DEEIZN SHOCK - THREE TERMINAL SAWTOOTH PULSES OF 20 G FEAK
AMPLITUDE AND 11 MS DURATION APPLIED IN BGTH DIRECTIONS ALONG EAGH OF
THREE DATHOGONAL AXES, SALT SPAAY TEET WITH SCLUTION CF FIVE PARTS DF
SALT BY WEIGHT AND &0 RH FOR 120 HOURS, CYCLED BETWEEN 80 AND 120°F.

IN-PROCESS AND ACCEPTANCE TEET - ECLES AIRFLOW TEST PERFORAMED TO VERIFY
PAQPER AIRFLOW. DELTA PRESSURE EETWEEN MUFFLER INLET AND FAN PACKAGE
OUTLET MEASURED FOR B.3 LBSMIN, 11.7 LBSMIN, 14.7 LBSMIN, AND 16.7 LBSAUN
FLOWRATES. MINIMAL DELTA PRESSURE OF 0.5 INH2D. MAXIMUM DELTA PRESSURE
OF &.0 tNHZD,

OMRED - TURNARDUND CHECKCUT TESTING 1S ACCOMPLISHED IN ﬁ-[!.':DFIDN"olC_E WiTH
OMRSD.

{C} INSPECTION:
RECEIVING INSFECTION
RAW MATERIAL AND PROCESS CERTIFICATIONS VERIFIED BY INSPECTION,

CONTAMINATION CONTROL
CLEANLINESS REQUIREMENTS TO THE @ENERALLY CLEAN (GC) LEVEL

ASEEMBLYANSTALLATION

INSPFECTION VERIFIES THE FOLLOWING: PROCESS AEMIIEEMENTS RELATIVE TG
MATERIALS PREPARATICON, FABRICATION GUF DUCT SECTHONS (INCLUDNG DUCT
LENGTH AND WALL THICKNEESS} AND CURE CYCLES IN ACCQORDANCE WITH
REQUNREMENTS, INSTALLATHON OF CURED SECTIONS INTD THE DUCT SYSTEW -
(BONDING, SPLICING, SEAL COATING, INSTALLATION OF CLAMPS, FASTENERS, TAFE
AND INSULATION) IN ACSORDANCE WITH DRAWING AMND SPECIFICATION
REQUTAEMENTS. :

CRITICAL PROCESSES _ )
CURING IS VERIFIED BY INSPECTION.

TESTING
ATPIOTPIOMASD TESTING VERIFIED 8Y INSFECTION,

HAMDLIMNG/PACKAGING
PARTS PROTECTION AND HANDLUING RECHU IREMENTS VERIFIED &Y INSPECTION.
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FAILURE MODES EFFECTS ANALYSIS (FMEA} — GIL FAILURE MOBE _
NUMBER: M8-1MA-E020- 62 .

I0) FAILURE HISTORY: -

CLURRENT DATA ON TEST FAILURES, FLIGHT FAILURES, I.INEEPLAINED ANOMALIES, AND
OTHEA FAILURES EXPERIENCED DURING GROUND PROCESSING ACTIVITY CAN BE
FOUND IN PRACA DATA BASE.

(E) GPERATIOMAL USE:

NONE

- ARPROVALS -
PRODUCT ASSURANCE ENGR. @ M. W. GUENTHER
PAE MANAGER i W, B, MARLOWE
RESNIN ENGINEER 1 K.N DUOHNG
CHIEF ENGINEER ' B. J. BRANOT
NASA SSMA :
MASA SLIBSYSTEM MANAGER
JSCMOD
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