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FAILURE MODES EFFECTS ANALYSIS (FMEA) -— CRITICAL HARDWARE
NUMBER: 07-1A-725203-X

SUBSYSTEM NAME: CREW STATION AND EGUIPMENT
_ REVISION : 2 03/12/90
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PART MAME - PART HUMBER
VENDOR NAME VENDOR HUMBER
e LRY : © SEAT, COMMANDER OR PILOT NC621-0069- 1003
a LRU : SEAT, COMMANDER o/ PILOT MCE21-0069-1006
m LRU : SEAT, COMMANDER OR PILOT MCH21-0069-1007
a LRU : SEAT, SPECIALIST/PASSENGER MC521-0069-2002
B LRU : SEAT, SPECIALIST/PASSINGER MC521-0069-2003
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£XTENDED DESCRIPTION OF PART UNDER ARALYSIS:

QUANTITY OF LIKE ITEMS: 7
2 CREW AND 5 PASSENGER MAX

FUNCTION:

SEATS PROVIDE LAUNCH AND LANDING SUPPORT AND PROPER BODY POSITIONING.
THE CREW SEATS (COMMANDER AND PILOT POSIT{ONS} ARE BOLTED TD ThE FLIGHT
DECK FLOOR, WAVE MOTGRIZED AND HAND DRIVEN (MANUAL BACKUP) MOVEMENT [N
THE 2-2 (10 INCHES) AND ¥-X {5 INCHES}, TWO SEAT BACK ANGLE POSITIQNS
(2 DEGREES FORWARD AMD 10 DEGREES AFT OF VERTICAL), FOLDABLE BACK AND
HEADREST FOR IM FLIGHT STOWAGE, AND HERADREST HEIGHT ADJUSTMENT (7 .
INCHES IN 1 INCH IMCREMENTS). THE PASSENGER SEATS (MAX OF 5 EACH) ARE
ATTACHED TQ THE FLOOR BY QUICK DISCOMNECTS, HAVE TWQ SEAT BACK ANGLE
POSTTIONS {2 DEGREES FORWARD AND 10 DEGREES AFT QF VERTICAL), FOLOABLE
REBS, HEADREST AND BACK FOR IN-FLIGHT STOWAGE, AND EXTEWDABLE HEAOREST
(7 INCHES TN 1 INCH INCREMENTS}. THE CREW AND PASSENGER SEATS HAVE A
5-POINT PERSUNMEL RESTRAINT ASSEMBLY CCNSISTING OF AQJUSTAELE LAP BELT,
SHOULDER HARMESS AND WEGATIVE G-STRAP MATING TO A CENTER BUCKLE. THE
SHOULDER HARWESSES ARE RETRACTED (WITH LOCKS) BY THE IMERTIA REELS.
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. FAILURE MODES EFFECTS ANALYSIS (FMEA} -- CRITICAL FAILURE MODE
KUMBER: 07-1A-725203-02

REVISIONS 2 03/12/90
SUBSYSTEM: CREW STAVION AND EQUIPMENT
LRU :SEAT, COMMANDER QR PILQT CRITICALITY GF THIS
ITEM NAME: SEAT, SPECIALIST/PASSENGER FATLURE MODE:1/1
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FAELURE MOOE:

RESTRAINT BARNESS SYSTEM FAILS TO RESTRAIN, RELEASES FREMATURELY. BROKEM
CENTER BUCKLE SPRING ALLOWS DEPRESS OF ENGAGING CATCH THUS RELEASING
STRAR TANG. "C" CLIP RETAINS PRESSURE BAR OF ADJUSTER; [IF LOST, STRAP
WOULD RELEASE,

MISSIOR PHASE:

Lo LLFT-0FF
Qa GN-ORBIT
Do QE-ORBIT

VERICLE/PAYLOAD/KET EFFECTIVITY: 102  COLUMBIA
: 103 DISCOVERY
: 104  ATLANTIS

- CAUSE:
BROKEN CENTER BUCKLE LATCH SPRIHE(S} QR ADJUSTER PRESSURE BAR "C" CLIP

‘Ii BREAKS .

CRITICALITY 171 DURING INTACT ABORT ONLY? NO
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REDUMDANCY SCREEN A) N/A
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""" _FAILURE EFFECTS - D

(A) SUBSYSTEM:

LOSS OF RESTRAINT SYSTEM WILL PERMIT CREWMEMBER TO BE TG33ED,
RESULTING IN POSSIBLE BODILY IMJURY OR LOSS OF LIFE. POTENTIAL LOSS OF
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._ FAILURE MODES EFFECTS AMALYSIS {FMEA) -- CRITICAL FAILURE MODE
NUMBER: 07-1A-725203-02

VEHICLE DURING LAUNCH DUE TQ INABILITY OF UNRESTRAINED CREWMEMBER TO
PERFORM CRITICAL FUNCTIONS.

{8) INTERFACING SUBSYSTEM(S):
SAME AS (A)

() MISSION:
SAME AS (A)

(D) CREW, VEHICLE, AND ELEMENT(S):
SAME AS (A)

m (E) FUNCTIONAL CRITICALITY EFFECTS:
NOME.
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{A) DESIGN:
THE RESTRAINT HARNESS, AS A COMPONENT OF THE SEAT, [S DESIGNED TO
_ RESTRAIN THE CREWMEMEER BY SHOULDER/TGRSO AND LAP/LEG STRAPS. THE

HARNESS HAS A SECURE BUT QUICK RELEASE BUCKLE AS A ONE ATTACHMENT POINT

. FOR THE STRAPS, ALL STRAPS ARE ADJUSTABLE AND SECURE THZ CREWMEMBER TO
THE SEAT BY PREADJUSTEQD LAP STRAPS. INERTIA REELS FOR THE SHOULDER
STRAP HAVE MANUAL AND AUTOMATIC LOCK. THE LAP STRAPS ARE SECURED TO
EACH SEAT SIOE BY SOLTED ANCHOR FITTINGS. SHOULDER/LAP RESTRAINT
ASSEMBLY IS COMPRISED OF POLYESTER WEBBING MURDOCK # X854, LAP BELT
2.25 X .C60, SHOULDER STRAPS 1.75 X .060. MARGIN OF SAFETY OF HARNESS
1S 1.53 CONSIDERING: HARNESS LOAD DISTRIBUTION OF 55 PERCENT AT
SHOULDER STRAPS AND 45 PERCENT AT LAP BELT/BUCKLE.

w (8) TEST:
ACCEPTANCE TESTS .
FINAL ACCEPTANCE IMCLUDES CHECKING THE INERTIA REEL TENSION, INERTIA
REEL MANUAL LOCK, INERTIA REEL AUTOMATIC LOCK, CENTER BUCKLE FOR
RELEASE AND RELOCK OPERATLONS.

QUALTFICATION TEST/ANALYSES

INERTIA REELS DESIGNEQ/TESTED TO REQUIREMENTS IN MIL-3TR-8236.
CERTIFIED BY TEST TO 5250 L8S. THE LAP BELT/ANCHOR FITTING CERTIFIED
BY TEST TO &775 LBS. RESTRAINT HARNESSES ARE 6G0Q LBS BREAKING
STRENGTH, 8500-8800 LBS OY TEST. RESTRAINT HARNESSES HAVE BEEN FULLY
QUALIFIED PER MIL-STD-810. HARNESS ASSY 1S CYCLED 500 TIMES.
COMPONENTS TESTED AS PART OF SEAT/HARNESS ASSY TO EACH OF THE FOLLOWING
CONDITIONS: (1) 10 & DOWN (-Z), {2) 20 G FORWARD (-X}. AND {3) 18.73 G
FORWARD {-X) AND 6.84 G RIGHT (+¥) IN CCMBINATION, AND ¥IBRATION CYCLES
IH EACH OF THE 3 QRTHOGONAL {IN COMBINATION) AXES USING A ONE-G BODY
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FALLURE MODES EFFECTS ANALYSIS (FMEA) —- CRITICAL TAILURE MOOE

NUMBER: 07-1A-725203-02

BLOCK WITH A SPECTRAL OEMSITY 20 HZI TO 150 HZ INCREASING AT THE RATE OF
6 DB/OCTAVE, 150 HZ TG 1000 HZ CONSTANT AT 0.03 5-3/HZ, 1000 HZI 7O 2200
HI DECREASING AT THE RATE OF & DR/CCTAVE FOR A DURATION OF 3, 7, i3,
AND 24 MINUTE INTERVALS.

THE ABOVE TESTS WERE PERFORMED PRIOR TU THE ADDITION QF THE NEGATIVE G-
S5TRAF. THE NEGATIVE G-STRAP WAS CERTIFIED BY ANALYSIS.

TURNARGUND INSPECTION

SEAT HARNESSES ARE PHMYSICALLY INSPECTED FOR PARTS AND QPERATION.
INERTIA REELS ARE CHECKED FOR EXTRACTION, RETRACTION AND LOCK/RELEASE.
THE BUCKLE 1S OPERATED FOR INSERTION, LOCK AND RELEASE QF SHOULDER
STRAP/LAP BELT TANGS. THE ADJUSTERS ARE OPERATED FOR STRAP CLAMP
ACTION AND RELEASE. PARTS INSPECTION INCLUDES STRAF FOR DAMAGE AND "C*
CLIP INSTALLATION IN ADJUSTER. REFERENCES: OMRSD V&6, FILE III,

oM! ve034, OMI V5086, OMI SO007.

(C} INSPECTION:

RECEIVING INSPECTION

CHEMICAL ANALYSIS AND PHYSICAL TEST REPORTS ANOD/OR CERTIFICATIONS ARE
MAINTAINED FOR FORGINGS. BAR PLATE, SHEET AND FABRIC. PURCHASED
MACHINED PARTS ARE CHECKED DIMENSIOMALLY.

CONTAMINATION CONTROL
THSPECTTON VERIFIES SEATS ARC GENERALLY AND VISIBLY CLEAN PER
MADL110-301.

ASSEMBLY fINSTALLATIOH
MANUFACTURING PROCESSES, ASSEMBLY, AMD TNSTALLATION OPERATIONS ARE
VERIFTED BY INSPECTION. OIMENSIONS OF MACHINED PARTS ARE INSPECTED,

NONDESTRUCTIVE EYALUATION
WELDS ARE VERIFIED BY RADIOGRAPHIC INSPECTION AND MAGMETIC PARTICLE
INSPECTIGN.

CRITICAL PROCESSES
WELOING PROCESS VERIFIED BY INSPECTTQN. VACUUM HEAT TREAT VERTFIED BY
INSPECTION, ELECTROLESS MICKEL PLATE VERIFIED BY INSPECTION.

TESTING
FIMAL ACCEPTANCE TESTS ARE VER[FIED BY INSPECTION.

HANDLING/PACKAGING
PARTS PROTECTION [S VERIFIED 8Y INSPECTION.

{B) FAILURE HISTORY:
QNE CV-102 HARNESS ADJUSTER REPAIRED. SNAP RING
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FAILURE MODES EFFECTS AMNALYSIS (FMEA) —- CRITICAL FAILURE MODE
NUMBER: 07-1A-72%203-02

icn CLIP WAS FOUND MWISSING OURING PRE-FLIGHT COMMANOER SEAT
INSPECTION/CHECKOUT. 1T HAD BEGCN INTENTICNALLY REMOVED.

C-CLIP FAILED (FOUND MISSING) IN A TRAINER SEAT CAUSING LAP BELT
ADJUSTER TO MALFUNCTION,

§TS-30 (OV-104) FAILURE IN WHICH THE SHOULDER HARNESS {-CLIFP FAILED,
CAUSING THE ADJUSTER TQ MALFUNCTION DURING LAUNCH SCRLUB. (REFERENCE
FAILURE REPORT ¥80821}.

{EY OPERATIONAL USE:

QPERATIONAL EFFECT OF FAILURE

RELEASE AT ANY PART OF HARNESS ASSY COULD CAUSE CREWMEMBER LOSS OF
RESTRAINT, PERMITTING CREWMEMBER TQ BE TOSSED, AND RESULTING IN
POSSIBLE BODILY IMJURY DR LSS OF LIFE.

CREW ACTION
IF QETECTED, MONE.

CREW TRAINING
TRAIKER AND SIMULATORE USED TOQ DEMONSTRATE AND TRAIN CREWS IN THE
. OPERATION/USE OF THE SEAT/RESTRAINT SYSTEM.

M{SSION CONSTRAINTS
NONE.

INFLIGHT CHECXDUT
SEE CREW TRAINING ABOVE,
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RELIABILITY EMGINEERING: J. BANAKAR

DESIGN ENGINEERING F. P, MaH T
QUALLTY ENGINEERING D. DESAL T,

NASA RELIABILITY
NASA SUBSYSTEM MANAGER
HASA QUALITY ASSURANCE
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