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EHUTTLE CRITICAL ITEMS LIST ~ SRAITER

BUBSYSTEN NAME: ACTUATION MECH - AIR DATA PROBE
REVIBION : © €1/12/8% W
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SRU
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FART HEAME
VENDOR MMAME

GEARBOX/DIFFERENTIAL
ELLANEF

SEARDON
ELLANEF

TORQUE LIMITER
ELLANET

ELECTRIC MOTOR/BRAXE
ELLANET

FRINT DATE: Clr/1lras

Gi-{E-O052000=-X

FART NUMEER
YINDOR NUMEERR

MCl47=-0Q12
AlO48A010
SAME

AlU4SACl4
SAME

SA9599A005 TYPE VIZ
SAME

T b A i —— A ey

QUANTITY OF LIXE ITEMA: 2
1 PER SIDE

DESCRIFTION/PUNCTION:

ELELTALC MOTOR/SAAKT PAQVIDES POWER TO CYCLE THE AIR DATA PAQBES (JEPLIY/5TOW).
RALKF POAVTIAFZ AFACTTAN/TORGNE TO HONLL PRORFS TR Pralf, (B¥T; £T5 NA,

O2~iE=052000=4 ] .
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EEYTTL® CRITICAL ITEMA LISA
STHMARY

SETBRSYETTM NAME: ACTUATION

LRT GEARBOX/CIFFERENTIAL

LRU DPART #: MCla7=-0012

FRINT

CATE: Gi1/12/¢

T = CREITER NOHMEBER: Q2—-4Z=0530484-X

MECE - ATE DATA FROBE

ITEM NAMEZ: ELECTRIC MOTOR/BRAKE

FHEA MNUMDER APBEREVIATED FAILURE CIL|CRIT ;His
HCODE DESCRIFDION rLG [TLE

C1-4E-0520Q0=02 PHYSICAL BINDING/JAMMING X | 1rz2 ‘

02-4E-052000-04 FAILS TO ENGAGE X | IR2 ‘

Q2-4EZ-0%52000-05 SLIPS AT LESS THAN MINIMIM X | 1z2
ALLOWABLE TORQUE

CI=4E=0352000=06 FAILS TO SLIF AT MAX ALLOWABLE | X |-1F3
TORQUE -
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1 PRINT DATI: Gl /l:iss=

SEUTTLE CRITICAL ITEME LIET = ORBITER NUMBER: 02-42-0£3000-04

REVIBICH: O Ql/12/8% W
EUBEYRTEM: ACTUATION MECH - AIR DATA FROBE
LAT CEARAOX/DIFFERENTIAL CRITICALITY of TEIS
ITEM NAME: ELECTRIC MOTOR/BEAFE FAILORE MCODEZ: 1Rz

FAILURE MODE:
BRAXZ FAILS TO ENGAGE

MISBION FPHASE:

Ca DE=QREIT

YEEICLE/FAYLOAD/RIT EFFECTIVITI! 102 COLUMBIA
H 1laz DISCOVERY
H 104 ATLANTIS

CADSZE: .

ACVERSE TOLEPANCE/WEAR, CONTAMINATION/FORTIGH OBJECT/DERRIS, DEFICTIVE
PART/MATERIAL QR MANUFACTURING DEFECT, FAILURE/DEFLECTION OF INTERNAL
PART, ELECTRICAL FAILURE (SHOQRT CIRCUIT), SETRUCTURAL FAILTRE

CRITICALITY 1/1 DOURING INTACT ABORT OMLY? N

A L Ml ek T e L e ke e v o - W S e ol -y - - T Ak ——

A el e g S o . - N —— el BT - L L L L B E T F F b T Tl ey ey

REDUNDANCY BCREEN A) PASS

B) FASsS
C} PAES
PASE/TAIL RATIOMALE:
A)
B)
<)

. = FAILURR ZF7ECTS -

(A} SUDEYETEM:

FIRST FAILURE - (LQSS OF MOTOR BRAKE TO ENGAGI). END OF TRAVEL SPRING
TORCE AND AERCDYNAMIC LOADE MAY CAUSI TEE ACTUATOR TO BACKNRIVE
RESULTING IN LASS QF FUNCTIONAL DATA FROM ONE ATR DATA FRORE.

(M) INTERFACING BURAYRTEM(H):
ZAME AD (A).

(€Y MIGEToN:
SECOND (REDUMNDANT) ADP I5 ALEQUATE FOR LANDING BY FLIGHT CONTROL.

Alwdl _ =2
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4 FRINT DATIY: Ql1/1:Z/3
SHUTTLE SRITICAL ITEME LIAT - CREBITER HUMBER: 02=4Z~=-03i000=04

PECTENTIAL LOSE OF CREW/VEHICLE ODUE TGO FLIGHT CONTRCOL INSTASBILITIES
{ WHEEN ALIL AIF CATA IS LOST.

(D) CREW, VEEICLE, AND ELEMENT(8):
SAME AS (D).

[(E] PUNCTIONAL CRITICALITY EFFECTE

A L ik W v e et e ol W A e e S A N U W W YN W N SPY W W WP W SN WP SH NN UWF WS N AN M e . - - A o -

{A) DEETIGN:

THEE DEPLOYMENT ACTUATOR CONSISTS OF A FLANETARY GEARBOX/DIFFERENTIAL
AND A SPRING-LOADED (4) BALL«DETENT TORQUE LIMITER DRIVEN BY TWO
(REDUNDANT) 2-PHASE ELECTRIC MOTORS; EACH WITE AN INTEGRAL SFPRING-
LOADED ERAKE. HQUSING FAERICATED OF GAL-4V T1 AND DESIGNED To PRECSLERT
THE ENTRY OF FOREIGN PARTICLES. GEARS MADE OF PH12-4MO SRES: 4140 AND
SNI=qCQ=.2C STL. BEARINGE MADE OF 440 AND OTHER CRES, PARTS CLEANED To
LIVEL 300, PFER MAOLlO=301 (FRIOR TO ASSEMRIY)}. ASSEMBLED IN A CLASS
10G,000 CLEAN RooM {PER FED-STD~309). DUAL ROTATING SURFACES oM
BEARINGS. SAFETY FACTOR 1.4 MINIMUM. FROVISION EXISTS TO CYCLE
ACTUATOR (TC LOCSEN STALLED/TAMMED MECHANISHM). BRAKES ARE DESIGNTD TC
FAIL IN THE ENGAGED POSITION. DIFFERENTIAL IS DESIGHED TO DISTRIBUTE
FOWER FROM EITHER COME OR BQTH (REDUNDANT) MOTORS., TORQUE LIMITER IS
DESIGNED TO PROTECT MOTORE AND CRIVE TRAIN FROM AN GVERLOAD FAILURS.

{#) TEAT: .
QUALIFICATION TESTS: QUAL-CERTIFIYD FER CR-2A-147-0012~0801.
QUALIFICATION TESETS INCLUDED: SHOCX TEST [BASIC DESIGCHN SHOCK DER MTI-
STD-810, METHOD 516.1, FROCEDURE I: TRANSIENT SHOCK AT +/=0.25 'S DPEAR
AND S TO 35 HZ SINUSQIZAL VIARATION), QUAL-ACCEFTANCE VIBRATION TEST
{QAVT) (ACOUSTIC VIBRATIONS FROM 20-2,000 B3 FOR 30 SICONDS TO 1 MINUTE
IN EACH OF THREE ORTHCGORAL AXES: ELECTRIGAL CIRCUITS CHECKED WITH
ACTUATQOR CYCLED FTROM STOWED, TC DEPLOYED, TO STGWED POSITION), RANDOM
VIBRATION TEST (OFT) (30-2,000 HZ: 5 MIN. IN EACH X, ¥ AND Z-AXIS), l00-
MISSION RANDOM VIBPATION TEST (20-2,000 HZy 49 MINUTES IM EACH X, Y AND
Z~AXIS), TEERMAL GXCLING TEST (CYCLED FIVE TIMES AETWEEN =100 DEG F AND
+150 DEG F, WITH 60 MINUTES DWELL AT EACH EXTREME) AND OFLRATING LIFE
TEST (ACTUATOR CYCLED ,00C TIMES AT ROOM TEMPERATIUREr INCLUDES MOTOR 1
AND MOTOR 2 CYCLED=400 TIMES EBACH, ALONE, AND WITHIN 30 SEC/STROKE: AND
1,200 CYCLES WITH BOTH MITORS AND WITHIN 1S SEC/STRORE). EXFICT 500
CYCLES PER 140-MISSICN LIFPE. POWER CONSUMPTIGON TEST, FRESSURE LEAK
TEST, FREE-PLAY TEST AND IRREVERSIAILITY TEST WERE CONDUCSTED AS DEFINED
IX THE ACCEPTANCE TESTS. CERTIFICATION DY ANALYSIS/SIMILARITY
INCLODED: FUNGUS, OGZONE, ACCEZLERATION, TRANSPACKAGE, SAND/DOST, $SALT
SPRAY, MARGIN OF SAFETY, FUMIDITY, TEFRMAL VACUUM, AND EXPLOSIVE
ATMOSPYERE,

ACCEPTANCE TESTS: INCLUDES EXAMINATION OF PRODUCTS (FOR WEIGHT,
DIMENSIONS, CONSTRUCTIION, CLEANLINESS AND FINISHE), ACCEFTANCE VIBRATION
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= PRINT DATE: 21/12.::

BETTTLE CRITICAL ITEMZ LIST ~ CREITER NUMBER] D2=4E=052000«04

TE=TS (AVT) (20=2,000 HZ, 30 SXZ TO 1 MIWUTE, IN EACH OF THFREE
ORTHOQGONAL AXEE! WITH ELPFCTRICALI CIRMUITE HONITORED FaR CONTINTITYS .,
ACCEFTANCE THERMAL TESTS (ATT)(CYCIED BETWEEN -80 DEG F AND =330 023 7.
MOTCR 1, MOTOR 1 AND DUAL MOTOR), BONDIKS TEST {FER MFCOQ4-0021, POWER
CONSUMPTION TEST (WITH TEMPERATURE BETWEEN =ap DEG T AMD 4130 DES F,
S5INGLE MOTOR DEPLOYED WITHIN 34 5EC, DUAL MOTORS DEPLOYED WITHIN L
SEC, 22 WATTS/MOTOR MAXIMUM, 400% MAXIMUM STARTING CURRENT AT RATED
LOAD), INSULATICN RESISTANCE TEST AND DIELECTRIC WITHSTANDING VOLTACE
TEST (PER MFO004~002), PRESSURE LEAKAGE TEST (ENEUMATIC GHANNEL LEAKA <
I5 0.cld INCH=HG/MIN AT 84 INCH-ES APPLIED AIR PRESSTURE) , QY¥CLING TZsT
(SINGLE MOTOR, 40 GYCLES EACE AT 10 SEC/STROKE; DUAL MOTOR, 120 oYoo=s
AT 15 SEC/ STROKE}, FREEPLAY TEST [MAXIMUM ANGULAR FRETFLAY AT oL=ri—
SHAFT +/-0,025 DEGREES, WITH 78.8 INCH~LB REVERSING TORAUE: MAXIMI™M
LATERAL FREZFLAY OF ROTARY CARRIER +/=0.001 INCH, WITK REVERSING LoAD
QF 10 IB), STALL/MAXIMUM TORQUE TEST, IRREVERSIBILITY TEST (ACTUATAR
MUST BE IRREVERSIBLE TO THE MAXIMUM OFERATING LOAD IN EITETR DIRECTIAN)
AND TRAVEL LIMITS TEST (ASTUATOR AND OUTPUT ARM CYCLED FULL TRAVEL =0
VERIFY COMPLIANCE WITH MECHANICAL AND ELECTRICAL LIMITS).

CMRSD: DEPLOY/STOW RIGHT-HAND/LEFT=-HAND ADE, SINCLE MOTOR AND DUAL
MOTOR OPERATION —- CHECK FOR CPERATING TIME AND IVIDENCE OF BINOING SR
GALLED, DEFORMED, LOOSE/MISSING PARTS, OR OTHER ANCMALIES. SINGLE
MOTCR TEST WILL CHECK FOR FROFER OPERATION OF THE OFPOSING EBRAXE.
FUNCTIONAL INCLUDES DRIVING ADP MECHANISM AGAINST END OF TRAVEL SPRING.
FREQUENCY: ALL VEHICLES AT CROUND TURNAROUND, APDPER ALL FLIGHTS.

(€} INGPECTIOM:

RECEIVING INSPECTION

MATERIAL AND PROCESS CERTIFICATICNS VERIFIZD BY INSPECTION. CNEMTZLD
ANALYSIS CF RECEIVED FAW MATERIAL VERIFIED BY INSEECTION.

CONTAMINATION CONTROL

CLEANLINLESE AND CORAOSION CONTRGL REQUIREMENTS ARE VERIFTEL BY
INSPECTION,.

ASSEMELY /INSTALIATION

MOTOR/RRAKE ASSEMBLY VERIFIED BY INSPECTION. SPRING DIAMETER AND
VEASUREMENT OF SFRING UNDER FORCE VERIFIEFD BY INSFECTICON,

CRITICAL FROCTSSES

SOLOERTNG, NICKEL PLATING, VACUUM BAKING, FaoxXY POTTING, LOCTITE
AFPLICATION AND PEARING INSTALLATION ARE VERIFIED BY INSDECTICN,

ABILITY OF LOCTITE TO WITHSTAND BACYDRIVE WITH TORQUE WRENCE VERIFIID
BY LNSPECTION. '

TESTING
ATP VERIFIED BY INSPECTION.

{&) FPAILURE HIATORY:

CAR ADIZ44 @ DURING A MOTOR {1 DEPLOY CYCLE OF LEFT HAND AIR DATA

O2=4F - T.02
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6 | ' PRINT CATE: Ol/ii/%
SETTTLE 4RAITISAL ITEMS LIST = ORRITEAR HUHRER: O3-4iEZ-0520488-84

IPROHE, MOTOR #1 FLUCTUATED OW & OFF 5 TIMES; A FLAFE OF EFCYY WEDGEZID
. BETWEEN THE SFRING AND BRAKE HOUSTNG LIMITING THE MOTION QF THE RRANE
| AS3ZMBLY CAUSING ERFATIC ENGAGRMENT/DISENGAGEMENT; EXPLMINED AR CAR
ICLSEED oUT FOR THE PROCRAM ON THE BASIS THAT THE MOTCR/ERAKE ASSEMBLY
'WIll BE REDESIGNED.

(B! OFERATIOMNAL UEBE:
IF ALL AIR DATA IS5 LOST, CREW MUST MAINTAIN FITCE ATTITUDE WITHIN
PTHETA"™ LIMITS DISPLAYED ON THE CATHQOL EAY TUREL (CRT).

FELIABILITY ENGINEERING:
DESIGN ENGINIERING 1
QUALITY ENGINEERING H
NASA RELIABILITY 1
NASA SUBSYSTIM MAMNAGER
NASA QUALITY ASSURANCE




