1-0

AETERENCE DESIGMATOR: SWW1
NAME AQUANTITY: TOGGLE SWITCH /4

ORaWIMNG REFERENCE:

M EAS>0102-I601

CRITICAL ITEMS LIST

PROJECT: WMBREAKOUTRON
LAL MARGE (CUAMTITY: IFW BREAKOUTBOX 2
LRU PART NUMBER: SEDIS121772

PAGE 1 OF He
SLESYSTER. KONE
EFFECT™ITY: AllDubitns

FAILLIRE MODE KUMBER

|

CRITICALITY
R

FAILURE EFFELT

RETENTION RATIOMALE

FUNCTION

Switches power Lo auxiliary ouiputl <onnecior P2, 2§ Vg

tontinuaus output

FAILURE MDDE AND CAUSE
Maode: Switch 1 Fails shorted 1o ground return or chassis

Cause:

* Medhanical faiture
# Manufacturing defect

AEDUMDLANCY SCREEMNS
A - Pais
B - Pass
C - Fass

REMANNNG PATHY

Use backup IFM breakaut bos

MESSOM PHASE

TIME T EFFECT

TIME TO CORRECT

Qrkbit

Minutes

Immediala

ENLDH ITE

Shoried switch will apen
circuit breaker at the do utility
oullet; unable to ulilize
{gnaining output crcuils al

%

MI%
None

REW / VEHICLE

Switch failure faliowed by
failure af remaining Orhiter
essential bus powering 1he
CEW el ectranics would create
&n undetecied fuel call
emergenrcy due to lojs of fuel
cell coalant pump

{NTERFACE

See "End Item” and
“Crevivehicle”

DESGHN - The tuggle switch iy
hermelically sealad and has an
inart gas backfill and a stainless
sleel Lase. Thereis a positive
mechanical linkage belwesn
the waggle and moveable con-
tacts. Detent tpring ends have
a double laap lor posibve
reteniion in case af sprng
breghage. Application meers
1he Qrbiter program pars list
(OPPLY current derating
requirements for a 15-A rating.
The switch is deugnad 1o meet
the requirements of the Space
Shuitle pragram deloiled by
Rackwell International
specification MCA52-0102.

TESTS - Tha part is screaned
and qualified {g the require-
menis of Rorkwell inler-
natignal specification MC452-
0102, Tests and rnspaciions ara
done on the entire product 1o
check radiographics, dielectric

sirength, insulaticnresistance, -

vibration, leakage |fine and
griss), cantact resistance, and
run-in (250 actuatians]. &
wissal ERarmination 1§ alio per -
formed. Tests and inspeclians
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CRITICAL ITEMS LIST

RCTEREMCE DESaNATOR: S PROGECT: IFMAREAKOUT BOX SHIBEWLTEN: HNOME
MARME P UANTITY FOGGLE SWITCH /1 LR WAME /QUAKTITY: IFM SREAKOUTBOX /2 EFFECTIAITY:  All Orliters
DASWING REFEREWCE. MEAS2-HDY-TEOY LAL PART NUWEER: SEDITHTTE

PRGE T OF 3B

RETENTION RATIOMNALE {Continued]

dana toe quatify the product check contact resistarce at a rated current, vibration, endurance (5000 ¢ycles &l 15 A and
20,000 cyctes at 10 A), short circuit (95 A), Lerminal sirength, overioad {10 cycles actuation at 23 A), toggle lever strength, leakage
{fine and grass), and functian.

To ensuré 1he failure modes do not exist on the grourd turnaraund checkout tests and te also determine checkoul frequency of
these tests, see Fundional Test Procadure,

. INSPECTION - Imspections verify 1hat the part meets the Space Shutlle program requirements detailed by Sochwell International

specitication MC452-0 102, which indudes inspeclions, vibralion tests, and screening tests as described in paragraph B. Receiving
Inspecticn performs visual and dimensional examination o all incoming parts. Test reports are maintained cerlifying matanal
and physical propenies. Contaminatian ControliQualily Control verifies preper mainienance and proceduras used lor Clean
Rnom aperation. & detailed inspeciion an assembly installation is perfarmed on all assemblies prior to Wheir rexl operation.
Inspeciion under magnifitation is performed prios 1o the closeout weld. .

Nondestructive axaminaiion — Radiographic inspection is performed prior to the production run-in ang subsequent 10
acceptance af the vibration test for evidence of salder migration, leose parts, and assembly enomalies.

Critical processes — &11 critical processes and certifications, including passivation, heat treating, plating, soldering, sandblasting,
welding, brazing, and adhesive bonding, are monitored and vernified by inspection.

Testing ~ Acceplance test procedures, inciuding tests on run-in, performance, vibration, and harmetics, are ohserved and verified
by Qualily Cantrod. .

Handling/packaging — Parls are packaged, protected, and venfied by inspectan.

D. FAILURE HISTORY — The most common togghe swilch prablem has been “teasing. " Teasing aocurs when Lthe operatar thinksthe

praper switch acticn has taken place when actually i1 hasn't, {tis a function of the operatsr and Lhe swiich design and canbe
eliminated with proper switch aperatian.

1. laaung is aspecially likely ta happen for the following switches.

a. Momentary switches: Theinitial contact of the roller and 1he contact shoe may be felt when switching amomentary
awiteh. 1§ movemem of the switch handle is slopped at this point, positive contact will not be made. Inamultiple poje
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CRITICAL ITEMS LIST
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REFEREMEE DESIGMATOR  SWal FAGIECT: IEA BREAKOUT BOX SUBSYSTERY  MNOMWE

MARE CHUANTITY  TOMGGLE SWITOH /1

LU MAME FQUANTITY: FMEBREAEDUT ROR ! 2 EFFECTIVITY: All Orhiters

MRAWENI REFEREMCE: MENS2O103-TEON IRLF FART WUMREA: SEDI9I21TI2

HETENTION RATIONALE {Cantinued}

switch, some of the pales may or may not be making the circuit In addition, a siightreianation in holding Torca could
allow one or more tircuits ta bregk contacl, Toeliminate teasing. nperate thesa 1ypes of switches 16 the full ealent of

tive harvdle (into @ mechanical stop).

Lever lock switch: |na three-position lever lock switch, this condition normally occurs when the laver iock handle is
putled, Lransfer aclion is started, and then the lever lock handle is rel eased before the transfer action is campleted.
Linder these conditions, the frictional draq force of the locking mechanism on the lock cam significarly affects the
“teel” of the switch transfer action, and the centar detent position is not felt or achieved by the aperaler. Intemally,
with the switch notin the center detent position, one or more of the pole rollers may he making mntack with the assa-
ciated shoe, while ane or mare are not yet touching the shae. This is an inherent characieristic of the seatch design and
is mare prevalent in the faur-pole taggle switch configuratian hecause af the basic talerance structure and larger dimen-
sians. To ehiminate teasing, 1he handle musi ba piacad into its groove in the bushing or be moved taiha end of its travel,

2. The foliowing axampies describe switches Uhal bad teasing problems thar are now resolved.

AC7521 - Prablam: One peleintarmitent. The melal ridge onthe plunger csused unaven pressure of the roller on one

a,
sel of cantact shoes. Thisresulted in 3 decreasad tontact pressure until the contacl resistance bacama erratic. This is
considered an is¢lated incident.

b. AC2953-Problem: Switch operating erratically on the Shulile Avionics Integration Laboratory (54/L). Excessive
hubricant was found on contacts, and spring Force was on [ow side of tolerange limits. Thisis considered an isolaled
incickent.

€. AFIH - Problem: Unable toinitial program load {IPL} the Mlight system from mass memory in S8IL Failure resultesd from
2 latigue fracture of the ratainer and was attributed to wearout. Dataindicated that the swilch operated more than

12,000 cycles, which axceeds life requirements by 2.5 times. The switch was an old design { — 6xea switeh) thal is nol used
in flight wehicles. Design changes made Laimprove the switch indude:
1) Dauble loap detaat spring '
{2] Elimination of dimples from retainer
{3) improved boolretention
{3) Cross-pinning of batl handle to shatt
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CRITICAL [TEMS LIST

PROJELT: \Fhl BREAKOLT BEX
LAL NAME fQUANTITY, IFMBREAKCLTAOX 2
LAU PART NUMBER: SEDIFI1TIZ

REFEREWCE DESMGRATOR. S
NAME FQUANTITY: TOGGLE SWITOH 1
DFRAYWING REFEREMCE: MEASI-0102-Ted1

PAGL 8 aF ik
SUBSTSTEN: NONE

EFFECTIVITY: AN Crbfens

AETENTION RATIONALE {Concluded)

{5} inspection of radiographics

6] Added inspecion of piede parks

ALY -Preblem: Knob missing. Application of the locking compound was not ased (o retain the knok when il was
inslalled. Assembly personnel at John F. Kennedy Space Canter (K5C) were instructed 1o follaw installatien procedures.
AD1527 - Probrlem: Unable to transfar swilch; lever lack actuacor could not be pullad from its locked posilion. The

eaternal mechanism was faund 10 be contaminated with Loc-tite, Assembly persgnnel sl KSC were instructed Lo be more
carelul.

L3

There are no known unresc|ved generic isiues,
E. OPERATIONAL USE -
Mission contrainis: Nang

1
2. Crew action: Install backup IFM breakout box; resel circuit breaker
3. Proiect against nesxt failure: Lise hackup IFM braakout box

4. Special crew Training: None
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