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SCOPE

The purpose of this data pack is to define and reconcile the design and build standard of the
HIRDLS Space View Apefiure (SVA) Assembly Flight Model (FM). The pack identifies, where
applicable, all physical and functional non-compliance’s and any additional information required for
the next sequence of operations.

The package is part of the deliverable documentation requirement defined in Statement of Work
PM-RAL-098A on Contract No. N2A 3R 0386.

The Space View Aperture is essentially a hole in the STH +Y panel to allow the instrument to have
a view to space as it’s cold reference. The SVA Assembly comprises a movable cover for the hole
with associated opening mechanism, and a fixed cover to shield the instrument from stray light and

●
Earth albedo once the movable cover is in the fully open position.

●
tcmms465.doc
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Re-check PL-MM$211 and PM-W$212 for consistency. Up-issue documents as necessary.

Action: MS

Materials reqtig waivers - paper tid to be established.

Action: LWS/RAL

Fti bakeout report to be sent to MS.
Action: ML

Section 10.0 of the Design Certificate. Outstan&g action item from the Critical Design
Review (NA#2), the ~DLS project consider this dosed.

“9
..

Fti bakeout report to be sent to WS.

Action: RAL

~H

ICD TC-~-22~ needs to be updated to reflect the as-btid hardware.

Action: L~S/RAL

Stepper motor comt versus door angle confirmed as 10 steps equals one degree.

Potentiometer resistance to stepper tout – information given as 50kob potentiometer,
with an operation~ range of Oto 320 degrees. Potentiometer is linear. Door closed and door
open resistance values to be confirmed by measurement.

Action: RAL

kclude AD590 data sheet in the EIDP.

Action: MMS/RAL

~

ICD TC-~-22n needs to be updated to reflect the as-btid hardware.

Action: L~4S/RAL

Other

hlo issues raised.

Conclusion: Hardware is accepted for delivery to ML.

..‘e..
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:----------------------------------------------------------------------- :

: SECTION 1 CONTROL DOCUMENTATION :
:-------------------------------------------------------------- : AS :

TITLE : NUMBER : DESIGN :

: ----—-------------——------——-----———-- : ---—-—----—------—————— ._________ .

: SPACE VIEW ALBEDO ASSEMBLY : HR2L040 :2;

: SUNSHIELD SUBSYSTEM SPECIFICATION : 3164-SAOO1-SPY :D

: SPACE VIEW APERTURE ASSY (FM) DRG TR : 3164-svOO1-21-F :2
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:-----------—---------——---—---———----— :--------——--—--— ------- :—------- :

: DATA LIST THIS LIST COMPRISES THE FOLLOWING SECTIONS AT :

STATUS LOG ISSUE SHOWN
;----------------------------------------------------------------------- :

ISSUE : 1 :N/A : 1 : 1 : 1 : N/A : TOTALS
:-——---—-- :------ :----—— ._______ .------ .------ .-------------------------- :. .

:SECTION: 1 : 2 : 3 : 4 : 5 : 6 :
. --------- . ——-———: ----—- :------ : ---——-: ------ . -—---- : 5 :

SHEETS : 1 N/A : 2 : 1 : 1 :N/A :
:===.= =.=== ..==. .==.. .==.= ==== =.== ===== ==== ===== ====. ..==. ====. ==== .==== :

: CONFIGU~TION :

~:~~~~

:

~-

:

: CONTROL : :
.———----—— ------- :- --- —----- :----—- :---—-- :—-----. ;_—_______ ._________ .

: PRODUCT
: ASSUMCE

:~a<: : : : ; : :
:,,~\

: ----—---——-—---— ;-- ---— . ------ . —----- . --——-- . : —-------- . _________ .

#M
. . . .--—--—. .

: PROJECT
: MANAGER
:--——---————--——- :---_--’:-----— :-__——- ;------

: CUSTOMER : :
:

.________________ .______ .-—---- :______ ..-—----

: ISSUE 1:
:-—-—-------—--—— :----—- ..—-——-- :______ :______ :--—-—— :_________ :_________ .

CCB DATE ‘9”2”6Q’ ‘ ‘ ‘ : :
:=====..=.= ==..= ==..= =====================.=====.. .==.= .=.== =====.======:
:PROJECT HIRDLS SHEET 1 : NUMBER

: OF 5 : 3164-SVO1O-LIE
:.=.== =...= ===.= ===.. ==== ==.= ==== ==== ==== ==== ===. =..== ===== ===== ==== ==== :

______ ; —-—______ : _________ ..

______ : ———______. _________ ..
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Page 1 of 2 Docu=nt Ref : 3164 -SVO1O-LIE
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e
Section : 3

/
Parent Itm : SR2L040
Description : SPACE VIEW ALBEDO ASSEMBLY

Parent ECL : 05

ECO : 3164-00324

----------------------------------------------------------------------------------------------------

Reason for mangeLewl Co~onent No / Description Engineering ECL
From TO

Using
ECO

1 m2LO04
MOTOR ASS=LY

01

02

01

02

01

01

01

02

01

01

01

04

02

03

01

-0001 INITIAL ISSUE

PO-CP-~-aO036/023

INITI~ ISS~

PO-CP---G0036319l9

INITIAL ISSUE

INITIAL ISSUE

INITIAL ISS~

PO-CP-W-GM-0036/07

INITIAL ISSUE

INTIAL ISSUE

INITIAL ISSUH

~DATE FOR FLIGHT

~~CTIVS CHANGE

UPDATE FOR FLIGHT

INITIAL ISSUE

.2 GM1S422

dOTOR ROUSING

GW0161

GM1S252
END BEARING CAP

GMAAO097

GM1S253
MOTOR SHAFT

G~O145

.2 GM1S254
BEARING =T=NSR

G~O097

● .2 -S255
SPACER

GMAAO097

.2

.2

.2

GM1S256
BEARING ~TMNER

GMAAO097

GMAA0116GM1S257
MOTOR HOUSING

GM1S25E
SPECIAL WASBER

.2 GM1S451
SHIM P= .002” HOTOR ASSE_LY

GMAA0153

.2 WLO05
DUST _ (MOTOR)

-0001

1 HR2LO08
+Y PANEL MOUNTING PANEL

3164-00252

1 BR2L034
COVER (PMNTING DRG)

3164-00266

0
.2 3164-00252

-00021 =LO1O
MOUNTING ~T
(MImOSWITCS)

01

01

01

02

01

03

1

~ooo2 INITIAL ISSUE

-0002 INITIAL ISSUS

-0003 INITIAL ISSUE

3164-00252 UPDATE FOR FLIGHT

-0003 INITIAL ISSUE

3164-00252 UPDATE FOR FLIGHT

-0004 INITIAL ISS~ (BRISTOL FO~ ITEM)

1 BR2L011
MOUNTING B~T

1

BR2L013
MOUNTING ~~T

1

1 WL014
S- STOP

1 BR2L015
MOUNTING =-T

1 -LO16
MOUNTING FLANGE

HR2L017
INT~ACE●

L
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Section : 3

Parent It- : ~2L040
Description : SPACE VIEW =EDO ASSEmLY
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Parent ECL : 05
ECO : 3164-00324

-------------------------------------------------------------------------------------- - -------------

1

1

1

1

1

1

1

1

1

1

1

0
1

1

1

1

1

1

1

1

Leml Component No / Description Engineering ECL Usinq

~2LO18
S- SPECIAL

HR2L019
STOP

SR2L021
SLE~

HR2L022
SPIGOT

HR2L023
HOUSING

HR2L024
GUIDE

3164-sVO07-20

CO=R STOP

~2L056
TORSION SPRING

=L057
HOUSING TORSION SPRING

3164-SVO06-20
SPRING SUPPORT HOUSING

HR2L058
STOP SPRING

HR2L025
~~T (CONNE~OR)

BR2L035
MOUNTING BRA-T

~L036
~EDO SHIELD

-L027
SHIM

=L028
SPECIAL BUSH

HR2L029
SHIM PA= (SPECI~ BUSH)

GM1s424

AD~OR PLATE

HR2L031
BOLT SPECIAL

BR2L032
WAS= BRA-T SPECI~

HR2L033

From -

1

1

1

1

3

2

01

01

02

02

02

03

03

02

1

01

01

01

1

1

1

TO Eco

-0004

-0004

-0005

-0005

-0020

3164-00252

3164-00255

=0048

3164-00252

3164-00295

3164-00321

3164-00252

3164-00252

-0015

-0011

-0019

-0019

~0142

-0022

-0022

-0022

Reason for mange

INITIAL ISS~ (BRISTOL FO~ ITm)

INITIAL ISSUE (BRISTOL FO~ ITEM)

INITIAL ISSUE (BRISTOL FO~ IT~)

INITIAL ISSUS (BRISTOL FO~ ITEM)

MOD TO INCLUDE COVER STOP (BRISTOL
FO~ ITEM)

UPDATE FOR FLIG8T

FIRST ISSUH

INITIAL ISSUE

UPDATE

REMOVE

FOR FLIG~

POSSIBLE FOULING

COVER NOT BELD CLOSED

UPDATE FoR FLIGHT

UPDATE FOR FLIGHT

MAT-AL SPEC

INITIAL ISS~

INITIU ISSUE

ADDED

(=STOL FO~ IT~)

INITI~ ISSUS

FO-CP-~-GM-0036/17

FIRST ISSUE

FIRST ISSUS

FIRST ISSUE
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Issue : 1
Section : 4 TOOL PR~SSING D~NTATION

● Parent Item : SR2L040 Parent Em : 05

Description : SPA= VIEW -EDO ASSE~LY ECO : 3164-00324

------------------------------------------------------ -----------------------------------------------------

List ms Document External Document Nu&er Desi~ Document Title

No. Nutier Issue

1 TAA2123 1. SEAL LO~TION TOOL

2 TAA2124 1 ~sEmLy FI~ (VImTION)

3 TAA2125 ,. LATm ~TUNER ASSE~LY

* T*126 1 L=TION ?T.TIG(ALEEDO SHTELD)

5 TAA2127 1 SVA ASS~LY FI~

●
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Issue : 1

Section : 5

0 Parent Item
Description

.-------_---
List
NO.

1

2

3

4

5

6

7

8

9

10
11
12

13

14

15

16

17

10

19

20

21

22

23

24

25

0 .26

27

Page 1 of 1 Do~nt Ref : 3164-3VO1O-LIE
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BILL 0? ~TERIALS

DESIGN REVIEW D~NTATION

: HR2L040 Parent ECL :04

: SPACE VIEW ALSEDO ASSE~LY ECO :3164-00324

------------ ------------------------------------------------------------------------------------

~S Document
Nutier

3164-11OO5-LIZ

3164-11OO5-TNO

3164-11007-TNO

3164-12001-PLC

3164-18002-LIM

3164-18003-LIS

3164-SAOIO-Sm

3164-SA028-TPF

3164-SSOO1-DM

3164-SSO03-ANA

3164-SSO04-ANR

3164-SS055-PLT

3164-SS067-RPZ

3164-SS069-ANH

3164-SS070-PLP

3164-SS073-TNO

3164-SS075-ANZ

3164-SS090-H

3164-SS091-TNO

3164-=001-DU

3164-SVO04-DPE

3164-SV012-TRF

3164-SV013-W

sP-ms-355

SP-W-356

SP-W-357

TC-W-384

Ext Domment
Nutier

PA-~S-317

PA-WS-096

PA-W-453

sP-m-073

PL-~S-211

PL-~S-212

SW-M-358

TP-~S-451

DW-W-449

PA-~S-210

PA-WS-209

TP-W-248

TC-~S-3El

PA-WS-3E6

PA-W-387

TC-~-399

TC-WS-206

SP-MS-455

TC-W-454

DW-NS-389

TC-WS-438

TR-MS-4B5

TR-WS-486

SP-W-355

SP-~S-356

SP-MS-357

TC---384

Desi~ Domment Title
Issue

1 MISSION ASSURANCE =QUI=NTS CO~LIANCE ~TRIX

1 PA mQUI-NTS CO~LIANCE WTRIX

1 STH, SSE AND SVA RISK -GISTER

A WM PLAN

~ ~ DECLARED =TERltiS LIST

fl~.DE&””pR0c2sSEs LIST

A

3

1

E

E

c

A

A

A

1

H

2

1

2

A

1

1

1

1

1

1

...
INSTRWNT FIELD OF-VI~

SPACE VIEW APERTURE ASSMLY ~ TEST PROCEOURE

~ STH SUESYSTEM ASS-LY INSTRUmION

STH AND SSH =CA

STH AND SSH RELIABILITY P~I~ION

STH, SSH AND SVA DESIGN DEVELO_NT AND TEST PM

INSTR~NT T~ WYSIS REPORT

~ ANALYSIS =PORT W SUPPLIED SUHSYSTW

W SUHSYSTEM CLEANLINESS ‘~ CONTWINATION

CONTROL PLAN

INSTRWNT ~ CONFIGURATION ~ INTEGRATION Pm

STH AND SSH SUHSYST~ WS ESTI~TE

~ STRU~/T~ SUBSYSTM WS324ELY AND
DISASS=LY WSOOK

W STH/SSH/SVA VSNTING

SVA ASS=LY PR~_

~ SPACE VIEW APERTURE ASS=LY END IT~ DATA

PACKAGE

~ SVA ViERATION TEST =PORT

~ SVA T~ VA~ 6 FUNCTIONAL TEST =~RT

PR~NT SPEC SVA G~ DRIVE

PRO~NT SPEC FOR ~LESS HRUS~ DC MOTOR

PRO~NT SPEC ~R POTENTIO~TER

SSH AND SVA DESIGN ANALYSIS U~RT
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●
1. SCOPE

This document defines the design drawingtree and drawing listfor the Flight model Space View
Aperture assembly (HR2LUO), which is pati of the SSH subsystem.

2. APPLICABLE DOCUMENTS

The latest issues of the followingdocumentswere applicable at the date of issue of this document.

ADI SP-HIR-050
Sunshield Subsystem Requirements Specification

AD2 DW-MMS-268
Space View Apetiure Assembly Intetiace ControlDrawing

*ti37-2.doc
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3. DRAWING TREE

@ ,:

e ‘.
1

●.,,,

.,

DRAWNG NUMBER I TME 1 nn. ---- -..

HR2L040 SPACE VIWAPERTURE ASSEMBLY . 1
I- HR2LO04 MOTOR ASSEMBLY 1

I- HR2LO03 FWMELESS DC MOTOR ICD 2
I- HR2LO05 DUST COVER 1
I- HR2LO06 MOTOR SHAH ICD 1
/- GMIS252 END BEARING CAP 1
]- GMIS253 MOTOR SHAH 1
I- GMIS254 BEARING RETAINER 1
[- GM1S255 SPACER 1
1- GM1S256 BEARING RETAINER 1
I- GMIS257 MOTOR HOUSING 1
\ - GMIS258 SPECIAL WASHER 1
I- GM1S422 MOTOR HOUSING 1
1- GMIS451 SHIM PACK 1

I- HR2LO08 +y PANEL MOUNTING PLATE 1
~- HR2L034 COVER (PAINTING DRG) 1

\- HR2LO09 COVER 1
t_ HR2Lofo MOUNTING BRACKET (MICROS~TCH) 1
~–HR2L011 MOUNTING BRACKET (MICROSWTCH) 1
I- HWL012 MOUNTING BRACKET (STOP) 1
I- HR2LO13 MOUNmNG BRACKET (STOP) 1
I- HR2L014 SCREW STOP 1
I- HWLO15 MOUNTING BRACKET (STOP) 1
I- HR2LO16 SEAL MOUNTING FWNGE 1
[- HR2LO17 DRIVE INTERFACE 1
I- HR2Lo18 SPECIAL SCREW 1
I– HR2L019 STOP 1
– HR2L021 LOCKING SLEEVE 1
– HR2L022 SPIGOT 1
– HR2L023 HOUSING 1
– HR2L024 COVER GUIDE 1
- HR2L025 MOUNTING BRACKET (CONNECTOR) 1
– HR2L027 SHIM SET 1
– HR2L028 SPECIAL BUSH 1
- HR2L029 SHIM PACK (SPECIAL BUSH) 1
– HR2L030 RESISTOR SOT SET 1
– HR2L031 BOLT SPECIAL (SVA MOUNTING) 5
- HR2L032 WASHER (SPECIAL) 5
- HR2L033 SPACER 5
- HR2L035 MOUNTING BRACKET (ALBEDO SHIELD) 1
- HR2L036 ALBEDO SHIELD 1
- GMI S424 ADAPTOR PMTE 1
– 3164-SVOO&20 SPRING SUPPORT HOUSING 1
- 3164-SVO07-20 COVER STOP 1

timti37-2.doc
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4. DRAWNG LIST

4.1 Drown Pa-

DRAWNG
NUMBER

3164SVOOI -2$0
31WSVOO&20-3
31WSVO07-20-3

HR2LO03
HR2LO04
HR2LO06
HR2LO08
HR2LO09
HR2LO1O

HR2L011

HR2LO12
HR2LOI 3
HR2LO14
HR2L015
HR2L016
HR2LO17
HR2L018
HR2L019
HR2L021
HR2L022
HR2L023
HR2L024
HR2L025

HR2L027
HR2L028
HR2L029
HR2L031
HR2L032
HR2L033
HR2L034
HR2L035

HR2L036
HR2L040

HR2L056
HR2L057

CUSTOMER
NUMBER

DW-MMS-268
N/A
N/A
NIA
N/A
N/A
NIA
N/A
N/A

N/A

N/A
N/A
N/A
N/A
N/A
NIA
N/A
N/A
N/A
N/A
N/A
NIA
NIA

N/A
N/A
NIA
NIA
N/A
N/A
NIA
N/A

NIA
DW-MMS-267

N/A
N/A

DRAWNG DESCRIPTION

SPACE VIEW APERTURE ICD
SPRING SUPPORT HOUSING
COVER STOP
FRAMELESS DC MOTOR ICD
MOTOR ASSEMBLY
MOTOR SHAH ICD
+Y PANEL MOUNTING P~TE
COVER
MOUNTING BRACKET
(MICROSMTCH)
MOUNTING BRACKET
(MICROSMTCH)
MOUNTING BRACKET (STOP)
MOUNTING BRACKET (STOP)
SCREW STOP
MOUNTING BRACKET (STOP)
S~L MOUNTING FLANGE
DRIVE INTERFACE
SPECIAL SCREW
STOP
LOCKING SLEEVE
SPIGOT
HOUSING
COVER GUIDE
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Space View Albedo
General Assembly Drawing ~L040
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NOTE 12 I
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0089 SEE NOTE 11

a95
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145.6
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SEE NOTE 4m058 010

6
ENLAR6EDPART
sEcnoNw-w

NOTES

1 CLEANLINESS STANDARD TO PS2058 GRADE 2X

2 TORQUE TIGHTEN ITEMS AS SHOWN IN TABLE BELOW
TO THE REQUIREMENTS OF PS2039 APPENDIX A USING THE VALUES
LISTED BELOW

ASSEMBLE HARNESS IN ACCORDANCE WITH ES623 (CDST-CAOO1-STE)

SPLICE USING CRIMPS ITEM 089 AND INSULATE AS REQUIRED IN
ACCORDANCE WITH PS2508

DO NOT TORQUE TIGHTEN ITEM 55 wHERE ~RKED a. FINGER
TIGHTEN ONLY

SPOT BONO WIRES FRoM ITEM 33 IN APPROX POSITIONS
SHOWN USING ITEMS 078,079 & 080.

SVA ATTACHMENT FIXINGS ITEMS 034,035.036,042,057.& 094
TO BE BAGGED AND TEMPORARy ATTAcHEo To MAIN Assy
UNTIL REQUIRED

105 PREPARATION FOR PRODUCING & BONDING OF SEAL

CLEAN ITEM 010 & 070 TO PS2058 METHOD 2X 11
APPLY PRIMER ITEM 062 TO ITEM 070 AND BONOING AREA OF ITEM 010

LAY ITEM 070 AROUND GROOVE IN ITEM 010 AS SHOWN TO DETERMINE
DEVELOPEO LENGTH OF SEAL.REOUCE NOMINAL LENGTH BY 2.5.BUTT

12

JOINT ANO RETAIN WITH KAPTON TAPE ITEM 064.COVERING FULL OIA
WITH A SINGLE LAYER 13

ITEM NO RUNNING TOROUE (Nm) PRE-TENSION TOROUE (Nm) MAXIMUM TOROUE (Nm)

012 0.45-0.55 0.55

034 0.4-0.5 0.5

045 0.21-0.25 0.25
049 & 050 0.21-0.25 0.25

023 & 052 — 0.21-0.25 0.4

046 & 054 0.45-0.55 0.55

BOND ITEM 070 TO ITEM 010 USING AOHESIVE ITEM 063 PREPAREO TO
PS2024 MIX 10 WITH A FILLET AS SHOWN IN OETAIL C SHT 2 14
AOHESIVE FULL CURE 7 OAYS

FOLLOWING CURE CUT 2 VENTS DIAMETRICALLY OPPOSITE IN TUBE ITEM
070 15055 & 056 0.45-0.55 0.55

057 2.1-2.2 2,2

058 0-0.05 2.1-2.3 2.35
061 0-0.05. 2.1-2.3 2.35

NO.4-40 UNC FIXINGS SUPPLIEO WITH ITEM 067 GEARBOX

SET POSITION OF BRACKET, ITEM 24 WITH A CLEARANCE OF
2m FROM ITEM 25.

REOUCE FREE OPERATING CLEARANCE OF MICROSWITCH LEVERS
BY FITTING SHRINK SLEEVE (ITEM 87) OVER LIMIT STOP
AS REQUIREO.

REOUCE LENGTH OF SCREW, ITEM 54 TO 5MM.

LUBRICATE NUT. ITEM 68 GUIOE PIN, ITEM 18 WITH
BRAYcOTE 601 (ITEM lIo).

HARNESS TO BE FORMEO ANO ROUTEO AS SHOWN TO SUIT ON ASSY
AND LACEO USING ITEM 075.SEAL KNOTS USING ITEMS 078,079,080
IN ACCORDANCE WITH PS2024 MIX 36

POSITION TY BASES ITEM 076 IN APPROXIMATE POSITIONS SHOWN
BOND IN POSITION USING ITEMS 078.079 & 080 IN ACCORDANCE
WITH PS2024 MIX 36.SECURE HARNESS USING ITEM 075

166

7

8

9

B17

183 LOCK ALL FASTENERS USING ITEMS 078,079,& 080 IN ACCORDANCE
WITH PS2143 METHOOS AA,AC,& AE

4 LOOSELY ASSEMBLE ITEMS 025 & 026.ALIGN ITEM 026 USING
SHIELO LOCATION BUNG TAA2126.SPOT THROUGH 03.019/3.009
IN ITEM 025,& 02.997/2.987 IN ITEM 002.TOROUE TIGHTEN
ITEMS 046 & 054 As PER NOTE 2, PRESS FIT ANO BOND ITEM 038
USING ITEMS 078,079 & 080 TO PS2024 MIX 36 ANO ASSEL!BLY
PROCEDURE DW-MMS-389,SHIM TO SUIT DIMENSION SHOWN PRIOR TO
TORQUE TIGHTENING OF FASTENERS

BOND THERMISTORS ITEM 083 IN APPROXIMATE POSITIONS SHOwN 19
TO ENGINEERS INSTRUCTIONS USING ITEMS 078,079.& 080. IN
ACCORDANCE WITH PS2024 MIX 36

DRIVE COVER \lTEM 3) TO SEALEO POSITION
ENSURE CORRE T CONTACT BETWEEN COVER AND
SEAL. MEASURE DIST.4NCS BETwEEN COVER EDGE
ANO STOP MTG. HOLE. MACHINE COVER STOP TO MATRAMARCONISPACE
MEASUREO OATA -0,012. SEE SHEET 2. IINSIOE FACE OF ITEM 026 MARKEO XXXXX TO BE COVERED WITH TAPE

ITEM 082

m -
“’L\PACE VIEW ALBEDO ASSEMBLY

SEMITY -I flUTIW I ml
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( 1 I 1 1 Y I I I I 1
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23.
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PIN fl~EM 115~.

~lTEM o13} ANO GEAR80X
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SPOT ACE 02. +0,5 TO WITNESS, PRIOR TO
ORILLING AND REAMING FOR PIN.

BONO SPRING SUPPoRT HoUSING (ITEM 022) TO
IN POSITION AS SHOWN IN

cOvER “TEM ~3LOETAIL VIEW OR LOC. G18), USING ITEMS
078. 079 & O 0 IAW PS2143 METHOO AE. POSITION
HOUSING SO THAT 1’ IS CENTEREO ON THE BOSS
OF ITEM 003, USING A SUITABLE ALIGNMENT TOOL.

POSITION ANO SANDWICH TORSION SPP::.G II fEM 020)
BETWEEN THE SPRING SUPPORT HOI!SINC (1 r~~ C?2

A
VIEW {ORG. LOC. Fi!~E#O~;’~#?/~~!!l~~ !~~~~L

AND [JPPER HOUSING I

021) O THE BOSS OF ITEM 003 IN THE ‘CSITION
SHCWN. USING ITEMS 078, 079 & 080 IAW PS2143
METHOO AE.

MOTOR HARNESS TO LIE WITHIN 060 EN”ELOpE
AND STAKEO TO MOUNTING PANEL (ITEM 002)
USING ITEM 063, SEE SECTION A-A.
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SLE NOTE 14

I
I

SVA, ATTACHMENT AT I
POSITION MARKED b

SCALE 2.5:1
SEE NOTE 14
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DESCRIPTION TYPE PIN No. TO OPEN TO CLOSE

MOT~ A OR IVE 3 ;28 o
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MOTOR B DRIVE 4 ;28 o
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1.0

This document contains a list of materials used by MMS on HIRDLS.

2.0 TABULATION EXPLANATION

A ten column table defines the information. The columns are follows:

Column 1: ITEM NUMBER:
An arbitrary number specific to each material. The materials appear in 20 groups
described below.

GROUP NUMBER MATERIAL TYPE
1 ALUMINIUM ALLOYS
2 COPPER ALLOYS
3 NICKEL ALLOYS
4 TITANIUM ALLOYS
5 STEELS
6 STAINLESS STEELS
7 FILLER METALS
8 MISCELUNEOUS METALS
9 OPTICAL MATERIALS
10 ADHESIVES, COATINGS, VARNISHES
11 ADHESIVE TAPES
12 PAINTS/lNKS
13 LUBRICANTS
14 PO~lNG COMPOUNDS, SEALANTS, FOAMS
15 REINFORCED PLASTICS
16 RUBBERS/EUSTOMERS
17 THERMOPLASTICS
18 THERMOSET PLASTICS
19 WIRES/CABLES
20 MlSC’ NON-METALS

plmms21 l-2.doc
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Column 2:

Column 3:

Column 4:

Column 5:

COMMERCIAL IDENTIFICATION:
The unique description of the material e.g., manufacturers trade name or other
distinct material definition.

CHEMICAL NATURE etc.:
The chemical nature, composition, form or heat treatment condition of the material.

PROCUREMENT lNFORMATfON:
The name of the manufacturer and/or vendor together with the procurement
specification, which is either an international requirement standard or a company
specific control document.

PROCESS PARAMETERS:
The details required to define the process parameters e.g. adhesive mix and cure
details, plating thickness’, special cleaning procedures.

● Column 6:

Column 7:

USAGE AND LOCATION:
The specific application of the

ENVIRONMENT CODES:

A code describing:
R = Radiation

material and the equipment it is used on.

A = Ambience (Pressurisation)
T = Temperature

RADIATION/UV/ATOX (R) AMBIENCE (A) TEMPEWTURE (T)

G = Geostationary S = Outside in shadow V = Vacuum Tl=Oto100K
L = Low orbit L = Outside in light H = Hermetic T2=100t0200K
B = Radiation belts M = Manned T3 = 200 to 300 K
I = Interplanetary E = Elevated pressure T4 = 300 to 400 K

● Notes:
1) For materials inside the spacecraft a letter is used from the Iefi-hand column. For materials on
the surface of the spacecraft, this is combined with the letter “L” or “S”.
2) The thermal environment can be indicated by two values. e.g. T2/4

Column 8: SIZE CODE :
An assessment of the amount of material used based on the following tabulation..

MASS (g)
Wo=o<l
Wl=l <lo
W2= IO< 100
W3=IOOCIOO0

●

plmms211-2.doc
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HIRDLS
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Column 9.1: OUTGASSING, OFFGASSING & FLAMMABILITY

P: Material passed testing,

F: Material failed testing.

u: Unknown properties.

NA: Not applicable to this material group.

STRESS CORROSION CRACKING RATING:

A; High resistance,

B: Medium or Low resistance.

u: Unknown resistance

CORROSION RATING:

A: Does not require supplementary coating.

B: Requires supplementary coating.

u: Unknown properties.

NA: Not applicable to this material group.

Column 9.2 JUSTIFICATION FOR APPROVAL:

Either qualification plans or previous space programmed.

Column 9.3 STATUS:
To identify the qualification status of the material a letter code is selected
from the following table:

Column 10

A Approved
w Waiver required
Q Under qualification
o Open, subject to investigation
D Deleted

CUSTOMER APPROVAL:
This column is to be completed by the customer.

plmms21 l-2.doc
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●
1.0 SCOPE

This document contains a list of processes
HIRDLS equipment

used by MMS for manufacture and assembly of

2.0 TABULATION EXPLANATION

A ten column table defines the information. The

Column 1: ITEM NUMBER:

columns are as follows:

An arbitrary number specific to each process.
described below.

The processes appear in 17 groups

* No processes

GROUP NUMBER PROCESS ~PE

1 ADHESIVE BONDING ●
2 COMPOSITE MANUFACTURE
3 ENCAPSUUTION/MOULDING
4 PAINTING/COATING
5 CLEANING
6* WELDING
7 I CRIMPING/STRIPPING~lRE WRAPPING
8 SOLDERING/BWING
9 SURFACE CONVERSION
10 * PLATING
11 * I MACHINING 1
12*’ I FORMING
13 * I HEAT TREATMENT

15 MARKING
16 MISCELWNEOUS
17 * INSPECTION - ●

in these categories are used

plmms212-2.doc
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Column 2: PROCESS IDENTIFICATION:
The process name, title, clear identification, etc.

Column 3: SPECIFICATION:
The document number and issue.

Column 4: DESCRIPTION:
Brief process description.

Column 5: USAGE AND LOCATION:
Location of item on spacecraft.

Column 6: MANUFACTURER NAME:
Name (of the one who applies the process).

● Column 7: ASSOCIATED ITEMS:
Corresponding items in the materials list.

Column 8: CRITICALl~ OF PROCESS:
A critical process is defined as one which:
1) The quality cannot be assessed by visual examination alone.
2) Which has caused problems previously.
3) With which there has been no previous application experience.

Column 9.1:

Column 9.2

JUSTIFICATION:
Either qualification plans or previous space programmed.

STATUS:
To identify the qualification status of the process a letter code is selected

from the following table:

STATUS

A = Approved
O = Open investigation/under qualification
D = Deleted

Column 10: CUSTOMER APPROVAL:
This column is to be completed by the customer.

3.0 DECLARED PROCESSES LIST

The declared processes list is presented in tables in the following pages, according to the format
described in 2.0

plmms212-2,doc
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This document details the test plan and requirement to verify the HIRDLS Spa@ View
ApeRure Assembly Flight Model at unit level.

2. APPLICABLE DOCUMENTS

2.1 Documents

a) Sun Shield Requirement Specifimtion SP-HIR-50.
b) STH, SSH and SVA Design Development and Test Plan TP-MMS-248.
c) Manual for SSH & SVA Test equipment (EGSE) TC-MMS400

2.2 Dratings

a) Space View Albedo Shield assembly -HR2L040
b) Vibration Fifiure - T-03.
c) Thermal Vacuum and Assembly Fitiure - TAA2217.

3. TEST PLAN .

3.1 Model Philosophy

The SVA model philosophy is defined in the STH, SSH and SVA DD&T plan, AD2.I (b). The
FM will be subjeded to the a-ptan= level tests described herein.

3.2 Test Specimen

The test specimen is the SVA assembly FM unit - HR2L040.

3.3 Test Sequence

The test sequene for the FM SVA assembly is as follows:-

. Baseline fundional test.

. Thermal vacuum test.

. Vibration test.

. Post Vibration fundlonal test.
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4. TEST REQUIREMENT

This Section details the full test programme which shall be implemented to verify the Space
View Aperture Assembly FM at unit level. The instruction sheets included in Appendix A are
intended as an aid to the test flow and as a pro forma for the test results. They should be
used in conjunction with the main body of this procedure and modified expediently if
required.

4.1 GeneraI Requirements

The following general requirements are applicable throughout the course of all testing :-

Afier each motor drive operation cycle, prior to subsequent operation cycle allow:-
15 minutes for motor to cool in vacuum
5 minutes for motor to cool in air

Once motor has stalled after operation cycle, it should be switched off immediately

4.2 Prelimina~ Tests

Motor assembly HR2LO04 to be tested to verify operation of both motors prior to integration
into HR2L040. Test in accordance with PO-DIS-MMB-GM-O030 - Motor assembly bum-in
test.

. Setup SVA assembly (HR2L040) in assembly fixture ~AA2217) with cover hinge axis
vertical.

● Determine torque to manually operate mechanism.

4.2.1 Preliminary Electrical Tests

Fit saver connector to SVA connector
Connect motor flying leads together temporarily to complete motor drive circuits

. Verify terminal resistance of both SVA motors (prime and redundant): 22.7Q ~ 12.5%

. Verify microswitches open and close status against position

. Verify resistance of thermistors at 20”Cs 2.8W and that the drive is positive.

. Determine resistance of grounding between cover and baseplate.
● Verify pin connections with respect to each thermistor location (sketch configuration)

4.3 Determine Torque limiting resistor value

Connect shoti cable harness to breakout box, connect power supply +ve lead to pin 3 and -
ve lead to pin 14, for motor A. (Connect power supply +ve lead to”pin 4 and -ve lead to pin9,
for motor B.) These configurations will open the cover

●

●

●

●

●

Set power supply to OVolts and 0.5 Amps.
Gradually increase voltage of power supply until drive starts to rotate.
Allow mechanism to fully open cover and switch off power supply.
Reverse +ve and -ve power supply leads switch on power supply.
Allow mechanism to fully close cover and switch off power supply.
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Using the following parameters calculate the torque limiting resistor value required to provide
a torque margin of x3 when operated at 28V.

. Terminal resistance RI
● Minimum operating voltage VI

Resistor Value =
{}

RIX28
– R1

nx3

Repeat above operations using motor B,

4.4

4.4.1

Baseline Functional Test

Hinge Drive his - vertical configuration test

Set up SVA assembly (HR2L040) in assembly fixture ~Wl 27) with cover hinge axis
vertical.
Connect HIRDLS EGSE cable harness to SVA connedor (refer to manual TC-MMS+OO
para 4.1 ) and set parameters on screen.

Alternatively, if EGSE is not available :-
Connect shoti cable harness to breakout box, connect power supply +ve lead to pin 3 and -
ve lead to pin 14, for motor A. (Connect power supply +ve lead to pin 4 and -ve lead to pin9,
for motor B.) These configurations W-II open the cover

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Set power supply to 28 Volts and 0.5 Amps.
Switch on power supply
Allow mechanism to fully open cover and switch off power supply.
Verify fully open microswitch indicates correct status of cover.

Reverse +ve and -ve power supply leads switch on power supply.
Allow mechanism to fully close cover and switch off power supply.
Verify fully closed microswitch indicates correct status of cover.

Set power supply to OVolts and 0.5 Amps.
Reverse +ve and -ve power supply leads switch on power supply.

Gradually increase voltage of power supply until drive starts to rotate. (Remrd
voltage)

Switch off power supply, increase voltage of power supply to 28V, switch on power
supply.
Allow mechanism to fully open cover and switch off power supply.
Verify fully closed microswitch indicates correct status of cover.
Set power supply to OVohs and 0.5 Amps.

Reverse +ve and -ve power supply leads switch on power supply.
Gradually increase vohage of power supply until drive starts to rotate. (Record
voltage)
After cover rotates to close position and stalls, gradually increase voltage of power
supply until drive starts to rotate. (Remrd voltage)
Allow mechanism to fully close cover and switch off power supply.

Verify fully closed microswitch indicates correct status of cover.
Repeat opening / closing to a total of 10 operations



Doc Ret TP-MMS451

MATRAMARCONI SPACE HIRDLS
(3184+A028-TPF)

Issue: 3

0
Date: September, 99

,] Page: 7

4.4.2 Hinge Drive tits - horizontal configuration test

Set up SVA assembly (HR2L040) in assembly fixture~AA2217) with cover hinge axis
horizontal. Repeat operations detailed in para 4.3.1.

4.5 Vibration Test

The FM unit shall undergo workmanship level random vibration testing. Low level sine
surveys shall be performed before and after each random vibration test to verify that the
dynamic charaderisti= of the unit have not changed. The test sequence shall be as follows:

For each axis in turn (no preference for the order):

Low level sine survey (See Sedion 4.5.1)

Workmanship level random vibration (See Sedion 4.5.2)
Low level sine survey (See Sedion 4.5.1)

The vibration axes and accelerometer positions are defined in Figure 4.S1. For testing, the
SVA shall be mounted to the vibration fixture (Drawing No. TAA2203) in amordanu with the
top level Assembly Drawing (No. HR2L040) requirements.

. ..-

n+Y

‘\...

Figure 4.5-1 Test kes and Instrumentation Definition for Vibration Test
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Tri-axial accelerometers shall be mounted at each of the positions shown which are
summarised below.

Position 1 Centre of Aperture rover
Position 2 SVA baseplate adjacent to door
Position 3 End of the Motor Housing
Position 4 Albedo Shield Cover

Note: Refer to Test Director for exact positions of instrumentation

4.5.1 Sine Survey

Low level sine surveys shall comprise a single sweep from 5 to 2000 Hz at a sweep rate of 2
octaves/minute and at a level of 0.2g.

4.5.2 Random Wbration

WoAmanship test levels are given in Table 4.S2. FM tests shall have a duration of 60
seconds per axis.

Ms Frequency Level Total Level
(Hz) (g’lHz) (grins)

20 0.01 )

x 20-50 +3 dB/oct )

Y 50-800 0.08 ) 7.4

z 8002000 -3 dB/oct )

Table 4.5-2 Random Wbration Worhanship Test



I I IDoc Ret P-MMS451
/ “ATDA uAn~fiN] SPACE

HIRDLS
(31~A02&WF)

Issue: 3

0

-. Date: September, 99\
,} Page: 9

4.6 Post Vibration Function Test

Connect HIRDLS EGSE cable harness to SVA connector (refer to manual TC-MMS400
para 4.1 ) and set parameters on screen.

Alternatively, if EGSE is not available:-
Connect shoti cable harness to breakout box, conned power supply +ve lead to pin 3 and -
ve lead to pin 14, for motor A. (Connect power supply +ve lead to pin 4 and -ve lead to pin9,
for motor B.) These configurations will open the cover

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Set power supply to 28 Volts and 0.5 Amps.
Switch on power supply
Allow mechanism to fully open cover and switch off power supply.
Verify fully open microswitch indicates corred status of cover.
Reverse +ve and -ve power supply leads switch on power supply.
Allow mechanism to fully close cover and switch off power supply.
Verify fully closed microswitch indimtes corred status of rover.

Set power supply to O Volts and 0.5 Amps.
Reverse +ve and -ve power supply leads switch on power supply.

Gradually increase voltage of power supply until drive starts to rotate. (Record
voltage)

Switch off power supply, increase voltage of power supply to 28V, switch on power
supply.
Allow mechanism to fully open cover and switch off power supply.
Veri~ fully closed microswitch indimtes corred status of cover.

Set power supply to O Volts and 0.5 Amps.
Reverse +ve and -ve power supply leads switch on power supply.
Gradually increase voltage of power supply until drive stads to rotate. (Record
voltage)
After cover rotates to close position and stalls, gradually increase voltage of power

supply until drive starts to rotate. (Record voltage)
Allow mechanism to fully close cover and switch off power supply.
Verify fully closed microswitch indicates corred status of cover.

Repeat opening / closing to a total of 4 operations

4.6.1 Test Results

Compare post-vibration test results with the baseline funtional test results (Para 4.3).
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4.7 Thermal Vacuum Test

I Doc Refi TP-MMs451

The FM unitshall be tested in vacuum (<l 0-5Ton) at its upper and lower acceptance
temperature limits whilst operational and when driven by representative electronics. The
thermal vacuum test profile is shown in Figure 4.5-1. The SVA shall be mounted so that the
hinge axis is vetiicai. “The test shall be controlled by the reference thermocouple which shall
be attached to the baseplate.

The time duration spent at each upper or lower limit shall be a minimum of 4 hours (see
Figure 4.5-1 ). The rate of change between limits shall not exceed 5°C/min.

Acceptance temperature limits are given in Table 4.5-1.

I Operating I

I Min I Max I

I -25 I 25 I

Table 4.5-1: Acceptance Temperature timits (“C)

The time duration (minimum) spent at each limit and the maximum rate of change between
limits, shall be 4 hours and 5eC/min respectively (see Figure 4.5-l). The unit shall be tested
through 4 complete thermal cycles.

4.7.1 Test Configuration

Fit SVA to assembly fixture TAA2127. Fastener torque tightening requirements are detailed
in SVA assembly drawing H~L040.



p)..
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4.7.2 Functional tests

The tests detailed below are to be petiormed:-
prior to closing chamber,
atier cold temperature soak at -25”C,
after raising temperature to 25”C, and
at ambient~emperature (in vacuum) after completion of 4 thermal cycles.

This represents a total of 16 operations (8 with motor A seletied, and 8 with motor B
seleoted).

Set up SVA assembly (HR2L040) in assembly fixture ~AA2127) with oover hinge ~is
hotiontal. Conned shoti ~ble harness to HIRDLS EGSE (refer to manual TGMMS+OO
para 4.1 ) and set parameters on screen.

Alternatively, if EGSE is not available:-
Conneti shoti cable harness to breakout box, conned power supply +ve lead to pin 3 and - 0
ve lead to pin 14, for motor A. (Conned power supply +ve lead to pin 4 and -ve lead to pin9,
for motor B.) These configurations will open the rover

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Set power supply to 28 Volts and 0.5 Amps.
Switch on power supply
Allow mechanism to fully open cover and switch off power supply.
Ve~ fully open microswitch indicates corred status ofcover.
Reverse +ve and -ve power supply leads switch on power supply.
Allow mechanism to fully close cover and switch off power supply.
Ve~ fully closed microswitch indi~tes corred status of rover.

Set power supply to O Vohs and 0.5 Amps.
Reverse +ve and -ve power supply leads switch on power supply.
Gradually increase voltage of power supply until drive starts to rotate. (Record
voltage)
Switch off power supply, increase voltage of power supply to 28V, switch on power
supply.
Allow mechanism to fully open cover and switch off power supply.

@

Verify fully closed microswitch indimtes mrred status of rover.

Set power supply to O Volts and 0.5 Amps.
Reverse +ve and -ve power supply leads switch on power supply.

Gradually increase voltage of power supply until drive starts to rotate. (Remrd
voltage)
Afier cover rotates to close position and stalls, gradually increase vokage of power
supply until drive starts to rotate. (Remrd voltage)
Allow mechanism to fully close cover and switch off power supply.
Verify fully closed microswitch indimtes correct status of cover.
Repeat the above sequence for motor B.

4.7.2.1 Test results

Open chamber to insped SVA assembly.

●Compare these test results with the basetine functional test results (Para 4.3) and mlculate ~,
torque margins.
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APPENDIX A DETAILED TEST INSTRUCTIONS
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1. INTRODUCTION

The Flight Model (FM) Space View Aperture (SVA) Assembly, Serial No. FMOOI, has been
subjected to workmanship testing. Both vibration and thermal vacuum testing were carried out at
MMS, Potismouth,

The objective of the testing was to subject the SVA to the workmanship test programme defined in
the SVA Subsystem Specification (AD I ) and the Test Procedure (AD3), correlate the results with
the EM test performance, and verify that the operation was within specification.

This repofi summarises the thermal vacuum and functional test results, and where applicable,
deviations from the procedure.

1.1 Executive summary

For details of vibration testing refer to AD 5.

0

The test results confirm that the SVA has successfully survived the Workmanship test programme
without any significant change in operating performance.

The major petiormance parameters are summarised below.

1.1.1 SVA Cover Operation Results Summary

Table 1.1.1-1 summarises the minimum voltage required to drive the motor measured at various
stages throughout the test programme. This was determined by gradually increasing motor voltage
until the mechanism operates,

Note : The results provided herein summarise SVA operating performance for the zero g
configuration which is most representative of in-orbit conditions, i.e. with the cover hinge axis
vertical.

Test Drive Baseline Post- Vacuum Vacuum Vacuum
Operation Motor Test vibe @ @ @

test -25°C +25°C Ambient

Open cover Prime 9.3V 9.5V 12V 11 .5V 9.8V
(from locked Redundant 10.5V 9.5V 11.8V 11.5V 1Ov

position)

Stati to close Prime 2.4V 2.4V 3.5V 3.5V 3V
cover Redundant 2.4V 2.4V 3.5V 3.5V 3V

Fully close Prime 6V 4.5V 8V 8V 6.4V

cover Redundant 5.8V 5.3V 1Ov 7.8V 6.8V

Table 1.1.1-1 SVA Cover Operation Results Summary

The above Table demonstrates consistent performance of the SVA mechanism throughout the test
programme and that its’ operating characteristics are similar to the EM unit. o

tmms486.doc
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Test Drive Baseline Post- Vacuum Vacuum Vacuum
Operation Motor Test vibe @ @ @

test -25°C +25°C Ambient

Open cover Prime 3 2.95 2.33 2.43 2.86

(from locked Redundant 2.66 2.95 2.37 2.43 2.8
position)

Start to close Prime 11 11 8 8 9

cover Redundant 11 11 8 8 9

Fully close Prime 4.6 6.2 4.6 3.5 4.4

cover Redundant 4.8 5.3 2.8 3.6 4.1

Table 1.1.1-2 SVA Cover Operation Torque Margin Results Summary

Note: Torque Margin for each test is calculated by:- Nominal 28V / operating voltage

“Torque Marginn can also be termed “Torque Ratio”.

2.APPLICABLE DOCUMENTS

ADI

AD2

AD3

o
‘“?

},...., AD4

AD5

AD6

AD7

AD8

AD9

SP-HIR-050 Issue D

HR2L040 Issue 5

TP-MMS451 Issue 3

TC-MMS400 Issue 1

TR-MMS+85 Issue 1

HR. NCROOO02.MMS

HR. NCROOO03.MMS

PO-DIS-MMB-GM-0030

TC-MMS+65

3. TEST SPECIMEN

SVA Subsystem Specification

SVA Assembly Bill of Materials

Space View Aperture FM Test Procedure

Manual for SSH and SVA Test Equipment

FM SVA Vibration Test Report

Occurrence Repoti for Motor Anomaly

Occurrence Report for TV Test Anomaly

Motor Assembly Burn-in Test Procedure

SVA End Item Data Package

g)
The unit tested was the SVA FM Serial No FMOOI as defined in Bill of Materials AD 2...

.,
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4. TEST SEQUENCE

4.1 Preliminary Tests

The torque required to manually operate the mechanism was measured as 1 Nm.

4.1.1 Preliminary Electrical Tests

The preliminary motor checks were carried out in July 1999 and it was found that the prime motor
resistance had increased from 23Q approx. to 43Q approx. The investigation is detailed in
Occurrence Repoti HR. NCROOO02.MMS (AD 6). A section of the rotor winding was found to be
faulty, the motor was replaced and the assembly rebuilt to HR2LO04 and tested in accordance with
Motor Assembly Bum-in test PO-DIS-MMB-GM-O030 (AD 8). Refer to Appendix 1 for details.
The test procedure was modified to reduce the power supply current limit from 0.5 to 0.4A as a
prudent measure to protect the motor windings.

Motor terminal resistance Prime 20.9 Q
Redundant 21.2 Q

Microswitches open and close status confirmed.
Resistance of thermistors at 20”Cs 1.9MQ confirmed.

Grounding resistance between cover and baseplate 20 mQ.

4.2 Determine Torque Limiting Resistor Value

Minimum voltage to fully operate cover Prime 5.8 V
Redundant 5.2 V

Using the following parameters from above, calculate the torque limiting resistor value required to
provide a torque margin of x3 when operated at 28V.

● Terminal resistance R1=21.2Q

● Minimum operating voltage ~ = 5.8 V

Resistor Value ={1R1x28
–R1= 12.90

V1X3

.“. 12 Q resistor selected for both motor windings

tmms486.doc
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4.3 Baseline Functional Test

This test was carried out to demonstrate the operation of SVA in different configurations and to
determine the torque margins for the drive motors prior to environmental testing.

4.3.1 Hinge Drive ~is Vertical

SVA was setup in assembly fixture TAA21 27, with cover hinge axis vertical.

4.3.1.1 Prime Motor

Unit was connected by a short cable harness to a break-out box. The power supply was
connected, the +ve lead connected to pin 3 and -ve lead to pin 14. (This configuration opened
cover using the prime motor).

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Power supply switched on
Fully open microswitch indicates correct status of cover
+ve and .ve power SUppiy leads reversed, power supply switched on

Mechanism cover fully closed and power supply switched off
Fully closed microswitch indicates correct status of cover
Power supply set to OVolts and 0.4 Amps
Power supply set to 28 Volts and 0.4 Amps
+ve and -ve power SUpply leads reversed, power supply switched on

Power supply voltage gradually increased until drive starts to rotate at 9.3V
Power supply voltage increased to 28V, power supply switched on
Mechanism cover fully opened and power supply switched off
Fully opened microswitch indicates correct status of cover
Power supply set to OVolts and 0.4 Amps
+ve and -ve power SUpply leads reversed, power supply switched on.

Power supply voltage gradually increased until drive starts to rotate at 2.4V, and 6V to
overcome axial friction lock
Power supply voltage increased to 28V, power supply switched on
Mechanism cover fully closed and power supply switched off

Fully closed microswitch indicates correct status of cover

4.3.1.2 Redundant Motor

Power supply was then connected, the +ve lead was connected to pin 4 and the -ve lead to pin 9.
(This configuration opened cover using the redundant motor).

. Power supply set to 28 Volts and 0.4 Amps

. Power supply switched on

. Fully open microswitch indicates correct status of cover.

. +ve and -ve power supply leads reversed, power supply switched on.

. Mechanism cover fullyclosed and power supply switched off.

. Fully closed microswitch indicates correct status of cover.

. Power supply set to O Volts and 0.4 Amps.

. +ve and -ve power supply leads reversed, power supply switched on.

Q)
● Power supply voltage gradually increased until drive starts to rotate at 10.5V

tmms486.doc
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. Power supply voltage increased to 28V, power supply switched on.

● Mechanism cover fully opened and power supply switched off.
. Fully opened microswitch indicates correct status of cover <4‘-

. Power supply set to OVolts and 0.4 Amps

. +ve and -ve power supply leads reversed, power supply, switched on

. Power supply voltage gradually increased until drive starts to rotate at 2.4V, and 5.8V to
overcome axial friction lock

. Power supply voltage increased to 28V, power supply switched on

. Mechanism cover fully closed and power supply switched off
● Fully closed microswitch indicates correct status of cover

%.

4.3.2 Hinge Drive Axis Horizontal r

-

SVA was setup in assembly fixture TAA21 27, with cover hinge axis horizontal and the operations
detailed in Section 4.3.1 were repeated.

4.3.2.1 Prime Motor

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

4.3.2.2 Redundant Motor

● Power supply set to 28 Volts and 0.4 Amps

. Power supply switched on
● Fully open microswitch indicates correct status of cover.
. +ve and -ve power SUpp[y leads reversed, power supply switched on.

. Mechanism cover fully closed and power supply switched off.

. Fully closed microswitch indicates correct status of cover.

tmmW86.doc
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Power supply set to 28 Volts and 0.4 Amps
Power supply switched on
Fully open microswitch indicates correct status of cover
+ve and -ve power SUpply leads reversed, power supply switched on

Mechanism cover fully closed and power supply switched off
Fully closed microswitch indicates correct status of cover
Power supply set to OVolts and 0.4 Amps
Power supply set to 28 Volts and 0.4 Amps
+ve and .ve power supply leads reversed,power supply switched on

Power supply voltage gradually increased until drive starts to rotate at 10.IV
Power supply voltage increased to 28V, power supply switched on

Mechanism cover fully opened and power supply switched off
Fully opened microswitch indicates correct status of cover
Power supply set to OVolts and 0.5 Amps
+ve and -ve power supply leads reversed, power supply switched on

Power supply voltage gradually increased until drive starts to rotate at 2.3V, and 9.lV to
overcome axial friction lock
Power supply voltage increased to 28V, power supply switched on
Mechanism cover fully closed and power supply switched off
Fully closed microswitch indicates correct status of cover
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●

●

●

●

●

●

●

●

●

●

●

●

●

●

Power supply set to O Volts and 0.4 Amps.
+ve and -ve power supply leads reversed, power supply switched on.

Power supply voltage gradually increased until drive starts to rotate at 9.2V

Power supply voltage increased to 28V, power supply switched on.
Mechanism cover fully opened and power supply switched off.
Fully opened microswitch indicates correct status of cover

Power supply set to O Volts and 0.4 Amps
+ve and -ve power SUpply leads reversed, power supply switched on

Power supply voltage gradually increased until drive starts to rotate at 3.OV, and 9.IV to
overcome axial friction lock
Power supply voltage increased to 28V, power supply switched on
Mechanism cover fully closed and power supply switched off
Fully closed microswitch indicates correct status of cover

4.4 Vibration Test

Refer to FM SVA Vibration Test Repoti TR-MMS485 (AD 5) for full details of vibration testing.

4.5 Post Vibration Function Test

4.5.1 Prime Motor

SVA was setup in assembly fixture TAA21 27, with cover hinge axis vertical. Unit was then
connected by a short cable harness to a break-out box. The power supply was connected, the
+ve lead connected to pin 3 and -ve lead to pin 14. (This configuration opened cover using the

prime motor).

●

●

●

●

●

●

●

●

●

●

●

●

●

Power supply set to 28 Volts and 0.4 Amps
Power supply switched on
Fully open microswitch indicates conect status of cover
+ve and -ve power SUpply leads reversed, power supply switched on

Mechanism cover fully closed and power supply switched off
Fully closed microswitch indicates correct status of cover
Power supply set to O Volts and 0.4 Amps
Power supply set to 28 Volts and 0.4 Amps
+ve and -ve power SUpply leads reversed, power supply switched on

Power supply voltage gradually increased until drive starts to rotate at 9.5V
Power supply voltage increased to 28V, power supply switched on
Mechanism cover fully opened and power supply switched off
Fully opened microswitch indicates correct status of cover
Power supply set to O Volts and 0.4 Amps
+ve and -ve power supply leads reversed, power supply switched on

Power supply voltage increased to 28V, power supply switched on
Power supply voltage gradually increased until drive starts to rotate at 2.4V, and 4.5V to
overcome axial friction lock
Power supply voltage increased to 28V, power supply switched on
Mechanis-rn cover fully closed and power supply switched off
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. Fully closed microswitch indicates correct status of cover

4.5.2 Redundant Motor

Power supply was then connected, the +ve lead was connected to pin 4 and the -ve lead to pin 9.
(This configuration opened cover using the redundant motor).

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Power supply set to 28 Volts and 0.4 Amps
Power supply switched on
Fully open microswitch indicates correct status of cover
+ve and -ve power supply leads reversed, power supply switched on

Mechanism cover fully closed and power supply switched off
Fully closed microswitch indicates correct status of cover

Power supply set to O Volts and 0.4 Amps
+ve and -ve power SUpply leads reversed, power supply switched on

Power supply voltage gradually increased until drive starts to rotate at 9.5V
...

Power supply voltage increased to 28V, power supply switched on
Q

Mechanism cover fully opened and power supply switched off
Fully opened microswitch indicates correct status of cover

Power supply set to O Volts and 0.4 Amps
+ve and -ve power SUpply leads reversed, power supply switched on

Power supply voltage gradually increased until drive starts to rotate at 2.4V, and 5.3V to
overcome axial friction lock
Power supply voltage increased to 28V, power supply switched on
Mechanism cover fully closed and power supply switched off
Fully closed microswitch indicates correct status of cover

4.5.3 Results Summa~

The drive test results compare favorably with the baseline test. They show no significant change
in operating characteristics and demonstrate repeatability of all functions for both motors.

4.6 Thermal Vacuum Testing ( 19-31 January 2000)

The FM unit has been tested in vacuum (<1’1 0-5 mBar) at its upper and lower Acceptance
temperature limits and operated by test bench electronics (EGSE Ref. AD4).

The SVA was mounted in the test chamber with the motor axis vertical and functional tests were
performed at the following stages :

prior to closing chamber (to verify harness)
at -25°C
at +250c

at ambient temperature (afier 4 thermal cycles)

For the final test, the unit was still under vacuum at ambient temperature. On the second operation
to open the cover at 28V, the power supply tripped at the current limit of 0.4A. The investigation is
detailed in Occurrence Report HR. NCROOO03.MMS (AD 7).

@
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The chamber was opened and diagnostic checks revealed that the mechanism could have locked
axially due to a small operating clearance found in the lost motion drive. This clearance was
adjusted and noted in the Occurrence Report. However, tests and checks revealed this locking
was very unlikely to occur.

The current limit was reset to the procedure value of 0.5 A. (The current limit was
house protection of the motors during their assembly and integration sequence).

Following adjustment of this clearance, the Thermal Vacuum test was repeated.

Refer to Appendix 2 for thermal vacuum temperature cycling details.

4.6.1 Thermal Vacuum test results

set purely for in-

Test Drive Baseline Post- Vacuum Vacuum Vacuum
Operation Motor Test vibe @ @ @

test -25°C +25°C Ambient

Open cover Prime 9.3V 9.5V 12V 11.5V 9.8V
(from locked Redundant 10.5V 9.5V 11.8V 11.5V 1Ov

position)

Start to close Prime 2.4V 2.4V 3.5V 3.5V 3V
cover Redundant 2.4V 2.4V 3.5V 3.5V 3V

Fully close Prime 6V 4.5V 8V 8V 6.4V
cover Redundant 5.8V 5.3V 1Ov 7.8V 6.8V

All AD590 thermistors operated satisfactorily.
SVA was inspected and no obvious degradation or damage was noted. All operations were
nominal at temperature extremes.
The above table demonstrates the SVA mechanism performance has not changed during the test
programme and its operating characteristics are similar to the EM unit.

,’),““’
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APPENDIX 2 - SVA Thermal Vacuum Test operations log

APPENDIX 3 - SVA Accumulative Operations Log sheet
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SVA Operations Log Serial No. FM 00 /

No. O~rations Adiv~ Engineer Date
4

t

I

Note ~ Operation = Open and Close

tmmti86.doc



HIRDLS

HIGH

Originator: N Crossland

RESOLUTION

TR-MMS485
(31 64-SVO12-TRF)

Issue 1

DYNAMICS LIMB SOUNDER

Date: 18 January, 2000

Subjec~tle: FM SVA Vibration Test Repoti

Description/Sum mary/Contents:

The Space View Aperture (SVA) Mechanism Flight Model (FM) has been successfully subjected
to workmanship level vibration testing.

@
>,
)

Keywords: SVA, FM, Mbration

Purpose of this Document: SVA Test Report
a

Reviewed/Approved by:

Date (yy-mm-dd): LT -cL -G/

Matra Marconi Space
Anchorage Road

Portsmouth
Hampshire P03 5PU

England EOS

tmms485.doc



TR-MMS485

MATRA MARCONI SPACE HIRDLS (31 64-SVO12-TRF)
ISSUE: 1

Page 2 of 24

‘o

SPACE VIEW APERTURE (SVA) ASSEMBLY
FLIGHT MODEL (FM)

VIBRATION TEST REPORT

Responsible Engineer: ti -u Date: ~\ =QW 2~0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ------- ----. ------------ ----------

Quality Assurance: ). G.&m.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Date: io~ ‘GL. &
--------- -------------

Project Manager

O MATRA MARCONI SPACE UK LIMITED

THE COPYRIGHTIN THIS DOCUMENTIS THE PROPER~ OF MATRAMARCONISPACEUK LIMITED. This document is supplied
by Matra Marconi Space UK Limited on the express terms that it is to be treated as confidential and that it may not be copied, used or
disclosed to others for any pu~ose except as expressly authorised under the terms of Contract NO NW 3R 0386.

Any person, other than the authorised holder, who finds or otherwise obtains possession of the document, should post it, together wtih
his/her name and address, to the Registry, Matra Marconi Space UK Limited, Anchorage Road, Portsmouth, England, P035PU.
Postage will be refunded.

o

trmms485.doc



TR-MMS485

MATW MARCONI SPACE HIRDLS (31 W-SV012-TRF)
ISSUE: 1

0’... Page 3 of 24
,)

CONTENTS

1. SUMMARY ......................................................................................................................................... .................... . 4

2. INTRODUCTION ................................................................................................................................................... 4

3. APPLIC_LE DOCU~NTS ............................................................................................................................... 4

4. TEST ~EM ............................................................................................................................................. ................ 4

5. TEST LOCATION AND EQ~MENT ............................................................................................................... 5

5.1 msT LOCAmON .....................................................................................................................................................5

5.2 TESTEQUPMENT ...................................................................................................................................................5

6. VmRATION TEST SEQUENCE .......................................................................................................................... 6

Q’‘,#.,...

7. WRATION TESTS ............................................................................................................................................... 7

7.1 JIGSURWY ............................................................................................................................................................7

7.2 LOW LEWL SmE SmWY .....................................................................................................C................""..".".".."....7
7.3 Wo~smP LEWL RANDOM TEST..................................................................................................................7

8. RESULTS ................................................................................................................................. ................................ 8

9. CONCLUSIONS ....................................................................................................................................... ............... 9

TABLE OF FIGURES

FIGUW 1 ~STITEM MONITOmG EQUIPH ............................................................................................"......."""""10
FIGURE2 PREANDPOST WO~SHP TESTLOW LEWLS~RESPONSES– PoS1~ONlYW-~S .........................11
FIGURE3 PREAND POSTWO~ S~TESTLOW LEWLS~~SPONSES– POS1~ON2YW-mS ........................-12
FIGURE4 Pm AND POSTWO~ SMPTESTLOWLEWL S~WSPONSES– PosITIoN3Ym-~S .........................13
FIGURE5 PREAND POSTWO~SMP TESTLOW LEmLSm WSPONSES–POSITION4Ym-ms .........................14
FIGURE6 PREANDPOST WO~SmP~STLOW LEmLS~RESPONSES -POSImON lxm-ms ......................... 15
FIGURE7 PREAND POSTWO~ S~TESTLOWLE~LS~ RESPONSES–POS1~ON2Xm-HS .........................16
FIGURE8 PREANDPOST WO~SmPnSTLOWLEWL sm Responses-PoSImoN3xm-ms .........................17
FIGURE9 PM AND POSTWO~SmP~STLOWLEWLSm Responses-PosmoN4xm-mS .........................18
FIGUW 10 PREANDPOST WO~S~~STLOWLEWL sm RESPONSES-P•SImONlzm-MS ......................... 19
FIGW 11 PREANDPOSTWO~ S~~STLOW LEwLSm WSPONSES-POS1mON2ZW-HS .........................2O
FIGm 12 PREAND POSTWo~ S~TESTLOWLE~L S~RESPONSES-POS~ON 3Z~-~S .........................21
FIGW 13 PREAND POSTWO~S~RST LOW LEWLSm RESPONSES-POSImON4Zm-NS .........................22
FIGURE14 EmRONMENTAL TESTCERmHCA~ ...........................................................................................................
DIS~BUTION LIST............................................................................................................................"..."..."."".."".".."
CWNGE RECORD ..................................................................................................................................................24

● “)
.,/

tmms485.doc



TR-MMS485
MATRA MARCONI SPACE HIRDLS (31 64-SVO12-TRF)

ISSUE: 1

Page 4 of 24 .

0

1. SUMMARY

This report summarises the workmanship level vibration tests performed on the HIRDLS Space
View Aperture (SVA) Assembly Flight Model (FM) .

The test results show that the unit has a first natural frequency of approximately 159 Hz which
satisfies the 120 Hz minimum stiffness requirement.

The unit completed workmanship level vibration testing with no detectable structural degradation.
No inexplicable variations were detected in the results of the low level sine surveys petiormed
before, during, and after any of the tests.

2. INTRODUCTION

The HIRDLS SVA has been subjected to workmanship level vibration tests. The findings are
reported herein.

The purpose of the tests is to demonstrate the ability of the unit to withstand the vibration loads
defined in the Requirements Specification (AD 1) and Test Procedure (AD 3) and to confirm that
the unit satisfies the specified minimum stiffness requirement.

3. APPLICABLE DOCUMENTS

AD 1 SP-HIR-50 Sunshield Subsystem Requirements Specification
Issue D

AD 2 HR2L040 Space View Aperture Assembly BOM
Issue 05

AD 3 TP-MMS451 Space View Apetiure Assembly FM Test Procedure
Issue 3

AD 4 IL2712 HIRDLS SVA FM Vibration Test Log Book

AD 5 HDRLS-PA-018 SVA FM Test Readiness Review Minutes

AD 6 TR-MMS+24 EM SVA Vibration Test Repoti
Issue A

4. TEST ITEM

The test item is the SVA FM as defined in Bill of Materials AD 2. Figure 1 shows the location of the
4 tri-axial accelerometers used to monitor unit responses and defines the test axes.

Testing was carried out in accordance with the Test Procedure (AD 3) and amendments agreed
during the Test Readiness Review URR) and recorded in AD 5.
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5. TEST LOCATION AND EQUIPMENT

5.1 Test Location

The SVA FM was subjected to qualification level testing in the Environmental Test Laboratory,
MMS, Portsmouth, England, over the period 18-19 January 2000.

5.2 Test Equipment

Repeat testing was performed using the Derritron VP2500 vibrator for the vertical (Z) axis and the
Derritron VP1200 vibrator for the 2 lateral axes.

The Genrad Spectral Dynamics 2552B controller was used for both sine and random vibration
testing. A 2 point average control strategy was adopted; the 2 points being at opposite diagonal
corners of the vibration jig.

Endevco accelerometers and Mstler charge amplifiers were used to monitor and control the tests.
All data was stored and subsequently analysed on the Cranfield Data Systems EDASP 7610 data
analyser.

A full equipment list and calibration data is contained in the Environmental Test Log Books (AD 4)
which is available for examination at the location detailed in Section 5.1.
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6. VIBRATION TEST SEQUENCE

Workmanship level vibration testina was carried out in accordance with the sequence specified in
Table 6-1.

Test No Description Axis Table

1 Jig survey Y 7.1-1
2 Low level sine survey Y 7.1-1
5 Workmanship level random Y 7.3-1
6 Low level sine survey Y 7.1-1

7 Jig survey x 7.1-1
8. Low level sine survey x 7.1-1
11 Workmanship level random x 7.3-1
12 Low level sine survey x 7.1-1

13 Jig survey z 7.1-1
14 Low level sine suwey z 7.1-1
17 Workmanship level random z 7.3-1
18 Low level sine survey z 7.1-1

Table 6-1 Workmanship Vibration Test Sequence
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7. VIBRATION TESTS

7.1 Jig Survey

Vibration jig surveys were pefiormed by a single sweep increasing in frequency as defined in Table
7.1-1.

AXIS FREQUENCY ACCELERATION SWEEP RATE
(Hz) (Ocffmin)

ALL 5-2000 * O.zg 2

Table 7.1-1 Jig and Low Level Sine Survey

7.2 Low Level Sine Survey

Low level sine surveys were performed by a single sweep increasing in frequency as defined in
Table 7.1-1.

7.3 Workmanship Level Random Test

Workmanship level random vibration testing was performed to the levels and duration defined in
Table 7.3-1.

AXIS

ALL

FREQUENCY
(Hz)

20
20–160
160-250

250-2000
2000

PSD
(g’/Hz)

0.01
+3 dB / octave

0.08
-3 dB / octave

0.01

DURATION

1 minute

Overall I 7.4g RMS

Table 7.3-1 Workmanship Random Vibration Levels
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8. RESULTS

A complete record of all test data is available for examination at the location detailed in Section 5.1.

The following occurrence repofi covers deviations observed during testing :-

HR. NCR. OOOOI.MMS Incorrect frequencies in random specification

Corrected frequency break points were authorised for random vibration testing. Due to a clerical
error, the break points defined in the Test Procedure were not in accordance with those defined in
the General Interface Requirements Document (GIRD).

Also reported are changes in low level sine survey responses performed before and after the initial,
Y axis, workmanship test. These were accepted on the basis that the mechanism includes a
compressed tubular seal, pre-tensioned springs, and several moving parts and hence, would be
susceptible to a ‘settling-in’ process. No significant changes were observed during X and Z axis
testing. This initial ‘settling-in’ phenomenon was noted during the initial EM tests (refer to AD 6). o

Several response plots are included herein as Figures 2-19.

Overall Grins levels for Positions 1 (Door) and 3 (Motor) are summarised in Table 8-1 below.

Y 23.11 14.57
z 12.19 25.67

Table 8-1 Mechanism Vibration Levels
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9. CONCLUSIONS

1. The SVA FM has been shown to have a first natural frequency of approximately 159 Hz which
satisfies the minimum stiffness requirement of 120 Hz. This correlates well with the EM
Qualification unit first frequency of 154 Hz (refer to AD 6).

2. The SVA FM has been subjected to workmanship level vibration tests without detectable
mechanical failure.

3. No inexplicable variations were detected in the results of the low level sine surveys petiormed
before, during and after any of the tests.

4. The SVA FM has been successfully subjected to workmanship level vibration tests in each of
the 3 axes. The Environmental Test Certificate is included as Figure 14.
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I Position 4 1

Position 2

‘\. b,../’

Position 1 Door
Position 2 Baseplate
Position 3 Motor
Position 4 Cover

Y
n+y

Position 1

Figure 1
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MATRA MARCONI SPACE

ENVIRONMENTAL ENGINEERING & TEST MORATORY

n

a

. .

Anchorage Road, Po~oWh, HentsP035PU
Tel 01705704510 F= 01705708278

,,

~oe~9:

TEST CERTIFICATE
~ 0093 ~ IL271z-1

Matra Mamoni Spa= (UK)Ltd
HIRDLS

F.A.O.N.Crossland(M 5409)

OewApertureAssembly.

~ DrawingNumber HR2L040, Issue 05.

~- ~qq~.--. , .,
O.R:-HR.NCR.00001.MMS.

“., ,., ,-a

# NI testing Mrned out in+a~rdan~ with test pmdure.
fl

The testsdetailedabove are cetied to have been ~rnad out to the requirements of the mntradorder unless
otherwise stated above. ~s ~ti~te is Ssued in amdanm wti the quali~ mntrol arrangements granted
by our UKASTESTINGa~reditation.

LKAU~OR: ......
F

J& 5 u. Fo@#7*
...... .... .................................. APPROVED 6% ............ . ...............................................

~. ~. S7AtiC0 ~

o

(Sgnatu and pnti nsme)

ms FOR AND ON BEWLF OF WE
‘*

241!1.99 ........ ~~
EWRONMEWAL TEST LABORATORY MNAG~

DATE: . .... ..... ..

Page 1 of 1

Registeredo-: The Grove,Warren Lane, Sknmore, Middles~., HA74LY. No 251%10

Figure 14 Environmental Test Certificate

I
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DISTRIBUTION LIST

1 INTERNAL E~ERNAL

N Crossland I N Monis (RAL)

I Stewart

CHANGE RECORD

CHANGE NUMBER CLASS CHANGE DETAILS ISSUE

3164- dd3&E - First Issue 1
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ENVIRONMENTALENGINEERING& TEST LABORATORY
AnchorageRoad,Potismouth,HantsP035PU
Tel01705704510 Fax 01705708278

n...-0.,,,
TESTING
No 0093

TEST CERTIFICATE

The tests detailed above are certifiedto have been carried out to the requirementsof the contractiorderunless
othemise stated above. This certificate is issued in accordance with the quality controlarrangements granted
by our UWS TESTING accreditation.

O%
f

J& & 50. r~~~~ga
AUTHOR: ......Q ..... . . . .. . .. . .. . . . .. .... . . .... . ... .. .. . . ... . APPROVED BY .............. ....................................... .......

~. M. ~TAtiCO p=

o

(Signatur and print name)

MMS FORAND ON BEHALFOF THE

4/I
;2; ENVIRONMENTALTEST LABOWTORY MANAGER.

DATE: .........?. !. .“~ ..... ....

Page 1 of 1

Registered otice: The Grove, Warren Lane, Stanmore, Middlesex., HA74LY. No 2519610
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.,,,r; ENVIRONMENTALENGINEERING& TEST MBORATORY

AnchorageRoad,Portsmouth,HantsP035PU
Tel 01705704510 Fax 01705708278

n....@...,
TESTING
NO 0093

TEST CERTIFICATE

Amtianr= Themal Va(

I

z Testing @rned o@ in aatian= Mh above prooedure.

P Formal inspection,

P

examinWlon and teWing of the unit was the responsibility
~ of the wstomer.

d.

t//A‘$@
/

The tests detailed above am ~ti~ed to have been timed out to the requirements of the mntra~oder
unl- othetise stated above. This oefifiae is issued in am~anm with the qualm mntrol amngements
granted by our UWS TESTING aooredtiation.

e
AUTHOR...RE PAGE ........ ..

w
.,-.................................. APPROVED BY...........

(Signature and printname)
FORAND ON BEHALFOFTHE ENWRONMENTAL

TESTMBORATORYMANAGER.
DATE: .~~ .................................

Page 1 of 1

Registeredoffi- The Grove,Warren Lane, Stanmore, MiddleseK HA74LY. No 251%10
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Astemetics & Associates hc,
1609Eoda Avenue ● Tmmcc,CA90S01
310/533-7057= f&Y310/533-7143
sdes@tmetics, cm

Customer
COUNCIL FOR THE CENTRAL UBORATORY S~RC
OF ~E RESEARCH COUNCILS
RUTHERFORD APPLETON UBORATORY
5L0R R56, CHILTON, DIDCOT
OXON OX11 OQX UNITED KINGDOM

11 Feb 1999

shpper Nmber
UK7855

Customer Order
4059651

serial Nmber
4189-0021

Certificate Of cOnfO~anCe: MI hereby cmifies tha[ udessoth~se noted,
the items listed below cotiom to the requkernmts of your purdase order or contact ~d the
spectications referenced therein.

PatiVumber Quanti~ Description PONumber IncomingCeti
A~590LF/@83D 40 INTEGRATED CIRCUIT

AltFN:5962-e757103W
MfrANAOG DEVICES
DIC;9827

TMPce9 672304E4

AD 590 DATA SHEETS

Applicable to AD590’s used on SSH/SVA Mechanisms

CERTE@ TRW ~ COWCT
Atmetics & A

~Ly&

“tes I .

By
JM.Phillips

Prinfed 11 Feb 1999
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DEVICES

Two-Terminal IC

Temperature Transducer

I AD590 I
FEATURES
LinE~rCurrsrttOutpu[; l PA/K
WidaRange: -5S°C to +150”C
Probe Compatible Caramlc Sensor Package
Two Terminal Device: Voltage In/Current Out
Laser Trimmed to *0.5°C Calibration Accuracy (AD590M)
Excellent Linearity +0.3°C Over Full Range (AD590M)
Wide Power Supply Range: +4 V to +30 V
Sensor Isolation from Case
Low Cost

PRODU~ DESCWTIO~
The AD590 is a rwo-~ermind integrated circuit temperature
transducer that produces m output current promotional lo
absolute temper~~ure. For supply valtagu be~een +4 V and
+30 V tie device acts as a high Impedance, constant current
re~atoc passing 1 WK, Laser[rimming of the chip’s thin-film
reskors h used to cdibralc the (Ieviceto 298.2 @ output at
298.2K (+25”C).

The AD590 should be used in any temperature seting applica-
tion below +150°C In which conventional cleccricd temperature
semors are currentfy employed. ‘me inherent low cost of a
monolithic integrated drcuil combined with (he ti~don or
support clrcuit~ makes th~ AD590 art anramlve alternative for
many ccmperature measurement situations. Lineari=tion
clrcdt~, pretim vdrage ampftiers, resklance measuring
circtiq and cold junction compensadon are not needed In

a ap#ylng the AD590.

In addition to temperature memurement, ap@icadons \nclude
temperature compensation or corredon of dficrete compo-
nents, biting proportional to absolute tempemture, flow
rare measurement, level detection of flulds and anemometry.
The AD590 k avdahle In chip form maKng, it sulcatie for
hybrid circuits and fm tempebture measur&ents in prozected
environments.

The AD590 is pticularly useful in remote sensing appllcadons.
The device is inserrsltive to voltage drops over long lhes due 10
it5 high impedance current oulput Any well insulated rwktcd
ptir k sufncient fm operation hundreds of feet from the
recelvhg circuitry, The ou~put characteristics tio make the
AD590easy to m~rlplex: Lhecurrent can be swit~ed by a
CMOS multiplexer or rhe supply vohage can be switd~ed by a
logic gate output,

REV. B

lnForm Bllon furnished by An9100 Devices IS belloved m be accurald and
reli Bble. !.lowovor, no responsibllirvis 889Um Od by Analog Dsvlces for iIG

●
use. nor for anv in frlng emants of pE!enre or othor rights of Illlrd partias

whlsh may rusult kom 1ssuse. No Iicanae Is gfanted by Implication or
otharwlse under any pa!an~ or Datenl rights of Analog DBVIC8S.

PIN DEQGNATIONS

Q
o

+0 o CAN

BO~OM VIEW

PRODUCT ~G~IGHTS
1. me AD590 k a callbra~ed two terminal temperature sensor

r~quitig only a dc volrage supply (+4 V to +30 V). Cosdy
transmitters, fl]tQrS, lead wire compensation and Ilnearkabon
circuits are all unnecess~ In applying the device,

2. State-of-the-art liner titing at the wtier level in conjunc-
tion widl extensive find tes~g ensures tit AD590 unih are
easily interchmgeable.

3. Supcrlor interface rejemlon results from the output behg a
current rather than a volrage.In addition, power requlrc-
menrs are low (1.5 mWs @ 5 V @ +25°C.) These features
make the AD590 easy 10 apply as a remote sensor.

4. The high output hpcdance (>10 W) provides excel]en[
rejection of supply voltage drift and ripple. For instarrce,
changing the power supply from 5 V ro 10 V resulrs In only
a I @ mdmum current change, or ICC equlvaIcnt error,

5, The AD590 k electrically durable: {twill withs~nd a foward
voltage up to 44 V and a reverse voltage of 20 V. Hence, sup-
ply irregularities or pin reversaI will not damage the device.

One Tschnoto~ Way, P.O. Box 9106, Nowood, MA 02062-9106, U.S.A.
Tel: 617/329.4700 World WlsSe WOb Si[a: ht!p://ww,analog. cdm
Fax: 617/326.6703 a Analog OewiceJ, Inc., 1997
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AD590-SPECIFICATIONS(@+2YC andUs=+5Vunlesso[hewise noted)

Model

ABSOLUTE MtiLMUM RATINGS
Fo~ard Voltage (E+ or Z)
Reverse Voltage (E+ to E-)
BreakdownVoluge (Case E+ or ~)
RatedPerformance Temperature RangeI
Storage Temperature Range’
Lead Tcrnperature (Sdderlng, 10 see)

POWER SUPPLY
Operaring Voltage Range

OUTPUT
Nomtid Current Output@ +25°C (298.2~
Nominal Temperature Coefficien~
Cahbration Error@ +25°C
Absolute Error (Over Rated Performmce Temperature tinge)

Without Externa] Ctibratim Adjustment
With +25°C blibration Error Set to Zero
Nod~eari~
Repeatablli@
Long-Term Dri~$

CtlmentNoke
Powm SUp@yRejection

+4 VSVS<+5V
+5 VSV55+15V
+15 V5VSS+30V

CaseIsolaIlon to Eitier Lead
Mective Shunr Capatitince
Eleccrlal Turn-On The
Reverse Bias Leakage Current’

(Reverse Voltage = 10 M

PACMCE OPTIONS
TO-52 (FI-03A)
Flatpa& (F-2A)

NOTES

AD590J
Min T~ Mm

+44
-20
i200

-55 +150
-65 +153

+300

+4 +30

298.2
1

40

0.5
0.2
0.1
1010
100
20

10

?5.0

tlo
*3.O
21.5
*0,1

io.1

AD590JH
AD590JF—.

AD590K
Min Typ MM

+44
-20
+200

-55 +150
-6: +155

+300

+4 .+30

298.2
1

40

0.5
0,2
0. I
10’0
100
20

10

*2.5

25<5
*2. O
*O!8
+0,1
*0,1

AD590KH
AD590KF

Units

VOIR
Volls

volts

::

‘c

volts— . .

~K

‘c
“c
“c
‘c

&

pvlv
y

pF
w

sp~lflcd apply IO OIIIYtlleriltd pcrfomnce temptr~~urc r~n~o,
.

*Mntimum devlatlon botwasn+25°C feqdlngs?rccrmmp8r8~ure~cllng benvccn -55°C and +] 50UC; guwanteed no~IesId,
$C~T)dl[J~ns;constanc +5 V.sons[?n~+125”C; g~rml=ed, no~ ~cstod,

‘Loubge Curem doubles cvory ]OSC,

SpKIflcIrlom subJec!ro cllsrlgc without notice.

Specinutlonj shown [n boldface arc !mtcd an 011producclorl unl~ at final clKfrlml test. RmuIB rrom tho~e !ess art \Iti co ca[cula!e ou[golng quillty Ic+els.

All mln and mBx!pwln~llonj ~rsgu~ranteed.~i~haughonly rho!e showfl In bold[nca aro cesredon 911prodt!c(ion unlu.

-2- REV. 8
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ABSOLUTE M~UM ~rINGS
Forward VoItage ( E+ or E-)
Reverse Voltage (E+.to E-)
Breakdom Volrage (Case to E+ or E-)
Ra\ed Puformance Temperature Range’
S~orageTemperature Mge’
Lead Temperature (SoIderlng, IO see)

POWER SUPPLY
OperadngVoltageRarrge

o~p~
Nomlnd Current Output @ +25°C (2982K)
NominalTempera~c Coefficient
Ca!]bralion Error @ +25°C
Absolute Error (Over Rated Performance Tempcmture Range)

Without Mernal Calibration Adjustment
With t25°C Cdlbraclon Error Set to Zero
Nonlinearity
Repeatabilit~
Long-Twin Drlf~’

Current Noke
Power Supply Rejedon

t4vsvs<+5v
+5V5VSS+15V
+15V5V55+30V

Cue Isolation to Hfier Lead
Effective Shunt Capacitance
Elcctricti Tum.On Time
Reverse Bi~ Leakage Currend

(Reverse VolRge = 10 V)

PACMGE OPTIONS
TO-52 (H-03A)
Flatuack (F-2A)

AD590L
Mh Typ h

744
-20
*200

-55 +150
-65 +155

+300

+4 +30

298.2
1

40

0.5
0.2
0.1
~oio

100
20

10

tl.o

53.0
*1.6
*0.4
+0,1
+0.1

AD590LH
AD590LF

AD590M
Min Typ M=

+44
-20
+200

-55 +150
-65 +lj5

+300

?4 +30

298.2
1

40

0.5
0.2
0.1
]010

100
20

10

*0.5

*1.7
Z1.o
*0.3
*0.1
*O. ]

AD5901MH
AD590MF

I I 1 II

1“’’l’h’’l’l

I

,,

TE~~TUM SCALECONVEmIONEQUATIONS

OC=; (°F-32) K= °C+273.15

‘F=; ”C+32 “R=” F+459.7

Units
—.

volts
Volu
Volu
“c
‘c
“c——

Volrs

●
REV. B -3-
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FOURMAN Resources Page 1Date 7/9/1998Time 10:28 MMS Space Systems Ltd.

LOT TRACING REP ORT

“.

a
:) ~ecor~ ~e[ectjon. Works Order BR10865 / 000 Issues - W/O: 001 Part: 001 BOM: 001 Route:

Part Code HR2LO04 MOTOR ASSEMBLY Oate 7/ 9/98

‘=============================================R E Q U 1 R E D M A T E R 1 A L S ===== =======================================

Part Code

GN1SL22

GM1s252

GMIs253

GM1S254

GM1s255

GM1s256

GMI s257
G! 8

HR2LO05

F861736-001

F841737-001

F838932-001

ML50028

MD50046

SCO028

SAO021

Description

MOTOR HOUS1NG

END BEARING CAP

MOTOR SHAFT

BEARING RETAINER

SPACER

BEARING RETAINER

MOTOR HOUSING

SPECIAL UASHER

SHIM PACK .002” MOTOR ASSEMBLY

FRAMELESS D.C. MOTOR I.C.D.

DUST CAP (MOTOR )

SCR-SKT-STD-SS-MJ

SCR-SKT-STD-SS-MJ

NUT- PLN-HEX-SS-MJ4

BEARf NG MINIATURE PRECISION

PRELOAD SPRING

VERSAMIO 140

EP I KOTE 828

Qty Rqui red Issue

2.0000002
2.0000001

2.0000002

2.0000001
2.0000001
2.0000001
2.0000002
2.0000001
2.0000001
4.0000001
2.0000001
6.0000
6.0000
2.0000
4.0000
0.0200
0.2000
0.0200
0.0200

Qty Issued Lot Ref

2.0000 MS25421

1.0000 GZ368472

1.0000 MS25414

1.0000 GZ368707

1.0000 MS25415

2.0000 MS25416

2.0000 MS25417

2.0000 MS25418

2.0000 MS25419

2.0000 MS25420

2.0000 MS25716

1.0000 MS26824

2.0000 MS25688

6.0000 MS23468

6.0000 GZ18127

2.0000 GZ363778

4.0000 MS25402

2.0000 MS25L47

~~ 4Z8i~

h~s Z6ZL
~QG SS%9L

Remarks
-

*

–2U
s’

24,

HR2LO04-001 MOTOR ASSEMBLY 001

0s700 S70 MANUFACTURING REQUIREMENTS

ES601 IOENT MARK ING. FLIGHT

PS2039 FLIGHT & MGSE FASTENER

PS2058 PRECISION CLEANING

43 FASTENER LOCKING GUIDELINES

●
.e.~- ‘lMB-GM-0030 BURN IN TEST

.i~. ,.,i4B-GM-0025 OF FLOAO MOTOR ASSY PROCEDURE

PS2071 FLUORAO FC-723 APPLN

qe4(7s7+
qT-a7e”>-q ~~2~ac3x s/Nc ~leL)7e”T’<

qe617g73
~~&i~e’T&
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Final Inspection

Proj./Model: H.I.R.D.L.S. ~Fy.

Title:
MOTOR ASSY

Project No: 17093 722001

Quantity: 1

Order Issue date: 22/01/99

Re~irment date: 23/01/99

Material:

Insp
cat.

Auth .
Stap

Part Ntier:
HR2LO04

Order No: BR11OO3

Batch No:

Serial No:

D.I.S.:

rool Ntiers:
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Packaging:PS2058 PACWGING METHOD ‘B’ 4
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—
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Part No. HR2LO04 Project/Model : H.I.R.D.L.S. w Fm
Title : MOTOR ASSY

I I

d
,..

Order No: BR11OO3 Serial No:
,

D.I.S.:

I RESTRICT SONS HISTORY t

I AT RISK LABELS I

No. Date Raised Reason ‘ Date Cleared QC St-p

I APPLICABLE DEVIATIONS/WAIVERS I
RFD/RFW NO Date Rsd At Risk Label R-arks Date Clrd QC St-p

*

[
‘e

M.C. Issue: 1 Page Nder: 3 of 10”I



Part No. HR2LO04

0005
0010
0011
0020
0030
0031
0041
0051

D,:

——. _ ___ ___

Project/Model : H. I. R. D. L.S. ~ ~m
Title : MOTOR ASSY

Operation S~q

T&C
ASSE~LE
INSPECT
TEST
CLEm/PROTECT
INSPECTION.
INSPECT
F/I

Work
Ctr

BQ1
BA1

Mfg. Quali@

P.J.C. Issue: 1 Page N-r: 4 of 10 I
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Part No. HR2LO04 Project/Model : H.I.R.D.L.S. ~ =~
Title : MOTOR ASSY

lpN

----

0005

,.,-

. .

Operation Description Wcti

SPACECRAFT COMPONENT
FINISH AND CLEANLINESS IMPORTANT

KEEP FREE OF GREASE AND FINGER STAINS
HANDLE WITH CLEAN GLOVES AT ALL TIMES

DRG REQD:- HR2LO04 PS2039 PS2051
Ps2143

ASSEMBLY TO BE PERFORMED IN A CONTROLLED
AREA TO CLASS 10,000 WITH ~IDITY LESS
THAN 50%.

.NSPECT.

INSPECTION TO CHECK AND RECORD T~CEABILITY AND
:ONFIG~TION OF ALL P~TS AND MATERIALs.

-----

M.C. Issue: 1
Page Ntier: 5 of 10”



Part No. HR2LO04 Project/Model : H.1.R.D.L.s. ~ ~~
Title : MOTOR ASSY

p
No Operation Description WCtr St-

0006 PRE-CLEAN.

PRIOR TO ASSEMBLY ALL P~TS TO BE CLEtiD I.A.W. DRG.REQ’S

WEIGH AND RECORD.

BAG ~ @EL I.A.W. ES601 METHOD 27.

FOR INSPECTION RECORDS SEE CLEANING LOG SHEET WITHIN
THIS A.I.S.

,.
.,..
+,:.. .-...

)
)’
,...
---- --.-------.-------.----_-__-____-______--___--___---_---__ ----- -------.

)008 STKIP m~ti

Gd= mm MOTQK S*GMSUES Fe+ \+od5f~G
Emm- WAFT F~~ ~~~ ~A~u~Fs

qcHa - Hz\dnlo

ME= - fr~~pq~ HJC.~C-~l

n ~,f.Tc

u
?4

--- -- ------ ------ ------ ______ ______ ______ ______ ______ ------ ---- _____ ______

b
lo ASSEMBLE
‘) I PROCEED TO ASSmLE MOTOR ASSY TO DRG REQUIREMENTS

‘“d”””G PO-PR-MMB-GM-O025

REF. TO NOTE 2 MACHINE LENGTH OF SPACER ITEM 005 TO
ACHIEVE DIMENSION 3.05/2.79. (RE-CLEAN SPACER AFTER M/C)
SELECT SHIM THIC~ESS (ITEM 009) TO COMPRESS ITEM 019 TO
o. 4/0.6 LENGTH WHEN ASSE~LED.

REF. TO NOTE 5 AND TORQUE TIGHTEN ITEMS 013, 015 AND
Sc REWS SUPPLIED TO THE REQUIREMENTS OF PS2039 APPENDIX A
US ING THE VALUES AS LISTED.

VER IFY TORQUE ~&240L~ ~o Ttfs.. .

/
O.+k ~ “G

14
.

15 FEB1999

P ).C. Issue: 1 Page Ntier: 6 of 10
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Part No. HR2LO04 Project/Model : HOIOR.D.L.S. EM
Title : MOTOR ASSY

001(
conl

,

----

001:

)02C

1

Operation Description

LOCK ALL FASTENERS USING ITEMS 025, 026 & 027 I.A.W.
PS2143 METHODS AA & AE.

VERIFY MIX

LOCK ITEM 003 AND ITEMS 010 USING ITEMS 025, 026 & 027
1.A.W. PS2024 MIX 36 PRIOR TO FINAL ASSY.

~~~<mtit~ ;+6 ~~ Q“73-

)RESS

------

EXF 3e.Y”qq

SUPPLIED BOLTS BACK

15 FEB1999

:NSPECT.

EST .

EST ASSEMBLY
~ IN TEST.

IN ACCORDANCE WITH PO-DIS-M-GM-0030

r

WC”

----

---,

p-5-

M.C. Issue: 1 I Page Ntier: 7 of 10
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Part No. HR2LO04 Project/Model : H.I.R.D.L.S. ~
Title : MOTOR ASSY

Operation Description

CLW/PROTECT .

ALL PARTS TO BE CLEANED I.A.W. PS2058 G~E 2X.

WEIGH AND RECOm. \~9.zzqM\

BAG AND ~EL I.A.W. ES601 METHOD 27.

[NSPECT.

NSPECTION.
REF DISO038 C-Y OUT MAGNETICMOMENT MEASUREMENT.

Wci

----

----

St-

------

----- --

C. Issue: 1 Page N-r: 8 of 10
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Part No. HR2LO04 Project/Model : H. I. R. D. L.S. ~
Title : MOTOR ASSY

3pNo Operation Description

0051 FINAL INSPECT

r
M.C. Issue: 1 Page Ntier: 9 of 10
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Part No. HR2LO04 Project/Model : H.I.R.D.L.S. EM
Title : MOTOR ASSY

p
/’

ISSUE -GE LOG
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Desigi Instruction Sheet 9SG ‘ag74 @
Projed: I Number: PO-DIS-MMB-GM-0030

GOMOS
I Issue: ~ Sheet 1 of 9 Sht(s)

Titie :

MOTOR ASSEMBLY GMlS250 BURN IN TEST

Equipment affeded : QUALIFICATION & FLIGHT BUILDS
Serial Number: BR07836

Lmtion :

BOM aff-ed : NONE

Inspetion Requirements : PLACE A SIGNED COPY OF
On wmpletion return to : THIS DIS IN THE LOG BOOK

The objed of the task described in this Design Instruction Sheet is to bum in the offload
motor assemblies demonstrating amptable tinding tiaradensti~ and bedding in motor
brushes. Both the prime and redundant motors of the assembly till be tested.

ALL MOTOR ASSEMBLIES (GM1S250) TO BE
ASSEMBLED INTO THE SFA (QM & FM) MUST

UNDERGO THIS BURN- IN PROCEDURE.

Name: M H Ha~ood P A Blythe D ~ Ford , j R V Jamieson

L-’2-qs 6.\l,q<
.. ,,,

Date : ~.(~.yg g.lz 9<

Ation completed signature:

Distribution :

P R Bevan
P A Blythe
D W Ford
R V Jamieson
DIS File DATE //+lz.qs I““... ...””... “.”...”..-”- “---------- .

, CHRONO.No 230~..............--” .... . ...............b
MATRAVARCONISPACE

P.0, %x 16Fi~m, B&ol 6S12~
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Design Instruction Sheet (Cent’d)
Projeti: Number .PO-DISMMBGM-0030

GOMOS
Issue: 1 Sheet 2 of 9 Sht(s)

0’
./“

,)

@
“.,..
,,.:

1 Pre-test

1. Mount the motor assembly in a damp semrely such that the
shaft is free to rotate and the ~bles for the motor tindings

/

are easily a~ssible.

2. Measure the tinding resistan~ of the prime and redundant
motor w“ndings at eati of four shaft positions as outlined in ,
Table 1. The tinding resistan~ should be approximately

J

~ Z2.YA * \2.<~ i~ lq.~n * 2515n

3. Measure the isolation be~een the shaft of the motor

/assembly and the prime and redundant tindings of the motor. ‘ >46 ~d%
The resistance should be greater than 100MQ. Remrd the
results in Table 2.

4. Measure the torque required to rotate the shaft of the motor
assembly and remrd the results in Table 3.

5. Set up the motor assembly and auxilia~ equipment as show “/
in Figure 1.

..R-

f.

-.,

.-

(’-,-



MATW MARCONI SPACE

Design Instruction Sheet (Cent’d)
Projed: I Number :PO-DISMMB-GM-0030

GOMOS I
1 Issue: 1 Sheet 3 of 9 Sht(s) 1

2 Motor Test \&~d b~.b

1. Apply the~supply to the prime motor tinding. The current
dm by the motor. should not exued~ (dropping to d
approximatel*A s the motor warms up during operation).

#~ .9
Infom design if motor wrrent ex~eds the maximum

‘/
permissible.

2. Measure the speed of rotation of the shak The speed of
rotation should be approximately 1000rpm. Remrd the resu~s /
in Table 6.

3. Every 2 minutes remove the power to the motor then measure
the in~ase in resistan~ in the prime and redundant
tindings. Rebuild the set up of Figure 1 and reapply power to /
tie primary motor. Rewrd the results in Table 4. The motor
is to mn for 15 minutes in total.

(If the ~-nding resistan~ inueases by more than 40% of its
stating value the test is to be abotied and design department /

informed.)

4. Upon mmpletion of the ~5 minute cycle remove the power

/and reverse the po!an~ of the power supply so fiat the motor ‘
w“II turn in the opposite direction.

5. Repeat steps 1 to 4 filling in Tables 4 and 6 as before. “V

6. Remnfigure the ~uipment arrangement shown in Figure 1
suti that tie redundant motor is powered and the prime L /
motor is short Urmited.

jq.fv ~ .~h

7. Apply the~suppiy to the redundant motor winding. The
wrrent drawn by the motor should not exceed- (dropping ~
to approximately MA as the motor warms up during
operation).

*c@,.

3. Measure the speed of rotation of the shaft. The speed of
rotation should be approximately 1000rpm. Record the results\
in Table 6.

..,-,.

DIS~W.DOC
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Design Instruction Sheet (Cent’d)
Projeti: Number :PO-DISMMRGM-0030

GOMOS
Issue :1 Sheet 4 of 9 Sht(s)

9. Every 2 minutes remove the power to the motor then measure
the increase in resistan~ in the prime and redundant
tindings. Record the results in Table 5. Rebuild the set up /
and reapply power to the redundant motor. The motor is to
mn for 15 minutes in total.

(If the Wnding resistan~ inueases by more than 40% of its
starting value the test is to be aborted and inform the design /

department.)

10. Upon mmpletion of the 15 minute cycle remove the power
and reverse the polari~ of the power supply so that the motor /
will turn in the opposite direction.

11. Repeat steps 7 to 10 filling in Tables 5 and 6 as before.

/
12. Allow the motor to aol down.

/

O\./
D!SmW.DCIC
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Design Instruction Sheet (Cent’d)
r Projed Number PODIS-MMB-GM-0030

GOMOS
Issue 1 Sheet 5 of 9 Sht(s)

3 Post-test

1. Measure the winding resistance of the prime and redundant
motor windings at eati of four shaft positions as-outiined in
Table 7.

The results should refled initial measurements taken during the
Pretest.

2. Measure the isolation between the shaft of the motor and the
prime and redundant windings of the motor. The resistanw
should be greater than 100MQ. Remrd the results in Table 8.

3. Measure the torque required to rotate the shaft of the motor
and re~rd the results in Table 9.

4. Strip the motor down, su~ciently to perform items 5 and 6 for
prime and redundant motors.

5. Insped the bmshes looking for any signs of uneven or
exessive wear or damage.

Design to be present during this operation.

5. Vacuum out any dust debris from the motor housings and
rotors.

+
7. Rebuild the motor to GM1S250.

DI=.DOC



..

MATRA MARCONI SPACE

(Cent’d)Design Instruction Sheet , r
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. Clamp,

Prime Moto
\

-----

Ammeter

F

A

\

Redundant

A
c ‘“

----

i

9V
Power Supply

-.—. -----

i.. TShafi

A
Ammeter

Short Circuit

FIGURE 1

DIS~.DOC
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Number :PO-DIS-MMB-GM-O030

GOMOS
Issue: 1 Sheet 7 of 9 Sht(s)

PRE-TEST RESULTS

WNDING RESISTANCE

Position Prime W[nding Redundant Winding
Resistan@ Resistanw

0° 22. G * Q ‘22,9 % Q
90° 22. G + n 22. g + Q.
180° 22. G * n 22.8 * Q
270° 22.G * Q as-o * Q’

TABLE 1

ISOUTION

Prime Winding to Motor Shafi > ~Q Mn

Redundant Winding to Motor Shafi >4~

TABLE 2

TORQUE
7

Motor Shaft ClocW!se Rotation 5 mNm

Motor Shaft AnticlocMse Rotation
5 mNm

TABLE 3



MATW MARCONI SPACE

Design Instruction Sheet (Cent’d)
Projed: I Number :PODiS-MM&GM-0030

GOMOS I

TEST RESULTS

WNDING RESISTANCE
Pfima~ Wndings Redundant Windings I

Time

Rotation -used by PNM~Y motor powered @‘~,

TABLE 4

4

WNDING RESISTANCE

Prima~ Windings Redundant
Mndings

Time clo&- I Antidoti 1.Current cloti- I Antidoti

) ,

Rotatio; m’used by REDUNDANT motor powered @fiU ,$~

TABLE 5

I MOTOR SPEED I

I

TABLE 6

OIS@.DOC

(-.,

-e.’
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GOMOS
Issue: 1 Sheet 9 of 9 Sht(s)

~ pm\\h

POST-TEST RESULTS
* gb~ Sfmdc”

WNDING RESISTANCE

Position Prime Winding Redundant ~nding
Resistan@ Resistan~

0° 24. \ + Q 24.5 * Q
90° 24,3 +Q 23.9 ~ Q
180° ~.i * Q 22.3 * Q

270° 24.0 ~ Q 24. d ~ Qb

TABLE 7

ISOLATION

Prime Winding to Motor Shaft ~k~ M*

Redundant Winding to Motor Shaft ~~o

TABLE 8

TORQUE

Motor Shaft CloWse Rotation mNm

Motor Shaft Antidoctise Rotation mNm
+

TABLE 9
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Projed : Number: POOIS-MMB-GM-0030

GOMOS
Issue: 1 Sheet 1 of 9 Sht(s)

Title :

MOTOR ASSEMBLY GMIS250 BURN IN TEST

Equipment affeded : QUALIFICATION & FLIGHT BUILDS
Serial Number: BR078W

Loation :

BOM affeded : NONE

Inspedion Requirements : PLACE A SIGNED COPY OF
On ampletion return to: THIS DIS IN THE LOG BOOK

Desian Instruction Sheet -

The objeti of the task destibed in this Design lnsWtion Sheet is to bum in the ofload
motor assemblies demonstrating aaptable Wnding charaaeristi= and bedding in motor
bwshes. Boti the prime and redundant motors of tie assembly w’li be tested.

ALL MOTOR ASSEMBLIES (GM1 S250) TO BE
ASSEMBLED INTO THE SFA (QM & FM) MUST

UNDERGO THIS BURN- IN PROCEDURE.

Originator Design Production .fP.A. :.
!

Signed : Mu [L,;d ):@ ,w/
v

\-
Name : M H Ha~ood P A Blfihe ‘ D W Ford ,: r R V Jamieson

Date : L-’2-* L.il.q<

Action completed signature :

Distribution :

P R Bevan
P A Blythe
D W Ford
R V Jamieson
DIS File
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Issue 1 Sheet 2 of 9 Sht(s)

1 Pre-test

1. Mount the motor assembly in a damp sewrely sum that the
shaft is free to rotate and the @bles for the motor Mndings
are easily a~ssible.

2. Measure the Mnding resistan~ of the prime and redundant
motor tindings at eati of four shaft positions as odined in K
Table 1. The Mnding resistanu should be approx~mately
~ 22.7&%* \2-~/. [19.9.. *25:GA)

3. Measure the isolation be~een the shafi of the motor
assembly and the prime and redundant Mndings of the motor. /

The resistanw should be greater than 100MQ. Remrd the
results in Table 2.

4. Measure the torque required to rotate the shaft of the motor /
assembly and remrd the results in Table 3.

5. Set up the motor assembly and auxilia~ equipment as sho~ /
in Figure 1.

~ .~.k~~~l:’~~n~

gli~i~~
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Projed: Number :PGDI$MMB-GM-0030

GOMOS
Issue :1 Sheet 3 of 9 Sht(s)

2 Motor Test ~Q.N ~~k

1. Apply the~supply to the prime motor winding. The mrrent
d~ by the motor should not ex~ed WA (dropping to /
approximately @ as the motor wa~s UP during operation).

~.~ti

Inform design if motor mment ex=eds the maximum
permissible.

2. Measure tie speed of rotation of the shafi The speed of “
/

rotation should be approximately 10OOrpm. Remrd the resuhs
in Table 6.

3. Every 2 minutes remove the power to the motor then measure
the inuease in resistanu in the prime and redundant
windings. Rebuild the set up of Figure 1 and reapply power to
the prima~ motor. Rewrd the results in Table 4. The motor
is to run for 15 minutes in total.

(If the winding resistan= inmeases by more than 40% of its
stating value the test is to be abotied and design depatient /

informed.)

$, Upon mmpletion of the 15 minute cycle remove the power
and reverse the polari~ of the power supply so that the motor
till turn in the opposite dire~on.

/5. Repeat steps 1 to 4 filling in Tables 4 and 6 as before. “

:. Remnfigure tie equipment arrangement shown in Figure 1
SUM that the redundant motor is powered and the prime

/

motor is short cir~ited.
\~.$ti ~. Q*

7, Apply the ~supply to the redundant motor winding. The
wrrent drawn by the motor should not ex=ed ~ (dropping
to approximately ~ as the motor warms up during
operation). ~.~b

3. Measure the speed of rotation of the shaft. The speed of
drotation should be approximately 1000rpm. Remrd the results

in Table 6.

● ’:
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Projed: Number :PODi$MMEGM-0030

GOMOS
Issue :1 Sheet 4 of 9 Sht(s)

9. Every 2 minutes remove the power to the motor then measure
the increase in resistan~ in the prime and redundant
windings. Record the results in Table 5. Rebuild the setup /

and reapply power to the redundant motor. The motor is to
run for 15 minutes in total.

(If the winding resistan~ inmeases by more than 4090 of its
stafiing value the test is to be abotied and inform tie design
depatiment.)

J10. Upon mmpletion of the 15 minute cycle remove the power 4
and reverse the polari~ of the power supply so hat the motor
will turn in the opposite diretiion.

/
11. Repeat steps 7 to 10 filling in Tables 5 and 6 as before.

12. Allow the motor to mot down. v

DISB.COC
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~Post-test

Measure the winding resistance of tie prime and redundant
motor windings at eati of four shaft positions as outlined in
Table 7.

The results should refled initial measurements taken during
Pretest.

the

Measure the isolation between the shaft of the motor and the
prime and redundant windings of tie motor. The resistanu
should be greater than 10OMQ. Remrd the results in Table 8.

Measure the torque required to rotate the shaft of the motor
and reard the results in Table 9.

Strip the motor down, sufficiently to perform items 5 and 6 for
prime and redundant motors.

Inspeti the bmshes looking for any signs of uneven or
ex=ssive wear or damage.

Design to be present during this operation.

Vacuum out any dust debris from me motor housings and
rotors.

Rebuild the motor to GM1S250.

I

D! SCW.DOC
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Clamp
\ .

Prime Moto
\

-----

Ammeter

*

9V
Power Supply

i

\

Redundant Motor

d

J

W
------.._-_

Shafi

A
Ammeter

Short Ciwit

(
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WNDING RESISTANCE

Position I Ptime Winding I Redundant Winding

TABLE 1

Prime Wnding to Motor Shati

Redundant Winding to Motor Shafi >Qo

TABLE 2

TORQUE

Motor ShaR ClocWse Rotation 5 mNm

Motor ShaR AnticlocWse Rotation 5 mNm

TABLE 3

I
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TEST RESULTS

T

WNDING RESISTANCE
Primary Mndings Redundant Mndings

Time cl@- / Antidock cl@- ] Anti- ] Curre@

TABLE 4

WNDING RESISTANCE
Primary Wndings Redundant

Wndinas

I 12- 1%3. g Q

Rotation ~sed by REDUNDANT motor powered @ W

TABLE 5

MOTOR SPEED

TABLE 6
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POST-TEST RESULTS

WNDING RESISTWCE

0’ I‘)
,,

ISOLATION

Prime Wnding to Motor Shaft > 4Q Mn

Redundant Wnding to Motor Shaft > &o ~Q

TMLE 8

TORQUE

Motor Shaft CloWse Rotation I mNm I

Motor Shaft AnticlocMse Rotation I mNm I
TABLE 9

DISWW.DOC
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KOLLN1ORGEN CORPOWTION INLAND MOTOR

Title: lndividual Acce tance Test Procedure for the OT-0787 Toruue Motor
c, /;/
[up..)

WrifienBv: c. Wvnn Date%?dz<w Rev.: B

Auuroved Bv: D. Hde Date: 8/3 1/95 Sheet No. 5 of5

9.

.

Thermal Cycle: .

Six
.-.

(...’ ‘

11.

.. —-_ . .. .. . . .

Cycles

.

TESTDATA S=ET -continued F 3%;
4-.

?~~
-6k,,#

Ftit Cycle / htiation Resismce Conhuity

Ambient I ~megohms / Check if OK

40”C I Imegohs @ Check E OK

+70”C [ megohs / Check U OK

Completed (Check if done) / (~) o

LastCycle Insulation Resistance Contiuity

bbient megohms / ~Check if OK

4o”c megohms Check if OK

+70°c megohms / Cheek K OK

Post Thermal CvcIe Tests:

(3.A)
(3.B)
(3.C)

(5.)

(6.A)

(6.B)

(7.)

Insulation Resistance: ~ megohms
Dielectric S&en@: Check if OK , ~ (y)
Insulation Resistance: .~megob

PeA Torque:

Torque SemitiviN:

~~

71 fifl ~

Friction Torque:

●✎

Find @ ection: Check Xdone.

Oz”h
Ozin
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KOLLMORGEN coloration ~A~ MOTOR..

TP-21267

Title: IndividualAcceptanceTestProcedure,fortheOT-0787TorqueMotor
LJ..P,

Wrinen Bv: C. Ww
/jL // #-~i~

r
Rev.: BADuroved Bv: D. Hale Date: 8/31/95 Sheet No. 4 of 5

TEST DATA S~ET

Customer No. “

Serial No. 93 G/~f73

1.“ Visual: Check if OK

2.

3.A ksulation Resi~ce:

3.B Dielectic Strenti: Check if OK

Insulation Resistance:3.C

4. Rotation: Check if OK

5.

9 ‘~ 6.A,,.~.

(
.-*# ,“,.-’$’ 6.B Torque SensititiN:

.

7.

Shorted Turns Tw:8.

●
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Design Instruction Sheet
Projed: I Number: PODIS-MMB-GM-0030

GOMOS I

Title :

MOTOR ASSEMBLY GMdS250 BURN IN TEST

Equipment affeaed : QUALIFICATION & FLIGHT BUILDS
Serial Number: BR078%

Lo-tion :

BOM affeded : NONE

Inspedion Requirements : PUCE A SIGNED COPY OF
On ampletion return to : THIS 01S IN THE LOG BOOK

I I

The objed of the task destibed in this Design lns~tion Sheet is to bum in the offload
motor assemblies demonstrating aaptable tinding tiaraderisti~ and bedding in motor
brushes. Both the prime and redundant motors of the assembly till be tested.

ALL MOTOR ASSEMBLIES (GM1S250) TO BE
ASSEMBLED INTO THE SFA (QM & FM) MUST

UNDERGO THIS BURN- IN PROCEDURE.

[ I

Name : M H Haywood ‘ P A Blfihe D W Ford :! R V Jamieson

Date : L-I I-% ~.\~q< 7.(z.7# ~-II 9<,

Adion completed signature :

Distribution :

P R Bevan
P A Blythe
D W Ford
R V Jamieson
01S File

~
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Design Instruction Sheet (Cent’d)
Projed:

o
Number .PODl&MM&GM-0030

GOMOS
1 I Issue :1 Sheet 2 of 9 Sht(s) I

i

(

Pre-test

Mount the motor assembly in a damp semrely SUM tiat the
shaft is free to rotate and the ables for tie motor tindings
are easily a-ssible.

Measure the w“nding resistanm of the prime and redundant
motor tindings at eati of four shaft positions as odined in
Table 1. The tinding resistanu should be approx~mately

~ 22-7*Y + ~2-~[. (19.9.1 ~25.~A)

Measure the isolation beWeen the shaft of the motor
assembly and the prime and redundant tindings of the motor.
The resistanm should be greater than 100MQ. Remrd the
results in Table 2.

Measure the torque required to rotate the shaft of the motor
assembly and reard the results in Table 3.

Set up the motor assembly and auxilia~ equipment as shorn
in Figure 1.

/
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@
) Design Instruction Sheet (Cent’d)

Projed. Number P~DI%MMB-GM-0030

GOMOS
Issue 1 Sheet 3 of 9 Sht(s)

(

e‘\
,)

f“
e!( .<

0 ‘“)

2 Motor Test ~Q.N

1. Apply the~supply to tie ptime motor winding. The current
drawn by the motor should not ex~d WA (dropping to
approximately @ as the motor warns up during opemtion).

Q3B

Inform design if motor wment exmeds the maximum
pemissibie.

2. Measure tie speed of rotation of the shati The speed of
rotation should be approximately 1000rpm. Remrd the results
in Table 6.

3. Every 2 minutes remove tie power to the motor then measure
the inuease in resistan- in the prime and redundant
windings. Rebuild the set up of Figure 1 and reapply power to
the prima~ motor. Reard the results in Table 4. The motor
is to mn for 15 minutes in total.

(If the tinding resistan= in=eases by more tian 40% of its
starting value the test is to be aborted and design depatient
informed.)

4. Upon mmpletion of the 15 minute ~cle remove tie power
and reverse the polarity of the power supply so that the motor
W-II turn in the opposite diretion.

5. Repeat steps 1 to 4 filling in Tables 4 and 6 as before. I
5. Rewnfigure the equipment amngement shown in Figure 1 ‘

SUM that the redundant motor is powered and the prime
motor is short cirmited.

\q.$v ~. qm

7. Apply the~supply to the redundant motor tinding. The
mrrent drawn by the motor should not exmed ~ (dropping , -
to approximately= as the motor warms up during

operation). ~.~o

8. Measure ti speed of rotation of the shaft. The speed of
rotation should be approximately 1000~m. Record the results ‘
in Table 6.

DISWM.DOC
..’;.;

,,..
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Design Instruction Sheet (Cent’d)
Pmjed: Number :PODISMMBGM-0030

GOMOS

3. Eve~ 2 minutes remove the power to the motor tien measure
the in~ease in resistanu in tie prime and redundant

.

windings. Record the results in Table 5. Rebuiid the set up
and reapply power to the redundant motor. The motor is to
run for 15 minutes in total.

(If the winding resistan= inueases by more than 40% of its
stating value the test is to be aborted and inform tie design
department.)

10, Upon mmpletion of tie15 minute cycle remove tie power
and reverse the polarity of the power supply so tiat tie motor
will turn in the opposite diredion.

11. Repeat steps 7 to 10 filling in Tables 5 and 6 as before,

12. Allow the motor to WOI down.

.

Olsm.ooc
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●“) Design Instruction Sheet (Cent’d)
Projed: I Numkr :PGDISMMB-GM-0030 I

I GOMOS I
I Issue :1 Sheet 5 of 9 Sht(s) I

3 Post-test

1. Measure the winding resistance of the prime and redundant
motor windings at eati of four shaft positions as outiined in
Table 7.

The results should refled initial measurements taken during the
Pretest.

2. Measure the isolation be~een the shaft of the motor and the
prime and redundant windings of the motor. The resistanu
should be greater than 10OMQ. Reafd tie results in Table 8.

3. Measure the torque required to rotate the shati of the motor
and remrd the results in Table 9.

4. Stip the motor down, suticientty to perform items 5 and 6 for
prime and redundant motors.

5. lnsp@ the bmshes looking for any signs of uneven or
exwssive wear or damage.

Design to be present during this operation.

6. Vacuum out any dust debris from the motor housings and
rotors.

7. Rebuild the motor to GM1 S250.

-. .

e ‘!
,’

D:scw.ooc
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Design Instruction Sheet (Cent’d)
Project:

●
Number :PODIS-MM~WO030

GOMOS
Issue 1 Sheet 6 of 9 Sht(s)

Clamp

\ Redundant Motor
Prime Moto .,,,,

.- .-. .-----

Ammeter 1 Shaft

Iv Short Ciwit

POwer Supply

Clsmm.ooc
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Design Instruction Sheet (Cent’d{

Projed: I Number :PODl~MME .GM-0030

GOMOS

o‘)

PRE-TEST RESULTS

WNDING RESISTWCE

Position Prime Mnding Redundant Wnding
Resistan~ Resisbn= I

0“b 22-7 - Q 27.5

TABLE 1

ISOLATION

Prime Winding to Motor ShaR > QoNa ~Q

IRedundant Wnding to Motor Shafi > 2oh ..

TABLE 2

TURQUE

Motor Shafi ~lochise Rotation mNm

Motor Shafi Antidoctise Rotation , mNm

TABLE 3

Dlsmooc
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Design Instruction Sheet (Cent’d) o,
Projed . Number :PODl~MMBGM-0030

GOMOS
* Issue: 1 Sheet 8 of 9 Sht(s)

TEST RESULTS

.- ..-. .,

..

.$

..-

WNDING RESISTANCE
Pnma~ Wndings Redundati Wndings

Time cld- I Antidoti cld- I Anti- I Curreti

~ “’e -wise wise 4s’ !. .- 1

TABLE 4

WNDING RESISTANCE

prima~ Wndings Redundant
Wndings

~me cl@- Antidoti Cufient clod- Antidoti
(reins) tise -wise a wise -wise

Z:”a 2 ‘.
-- ~ .- .n .-n”

4. “;A a ._. A
6 “n -n .-
8 ‘. A Q :.A .Q -.-n
10 Q Q :-. n
12 “n ““.n -., Q
14 A -, IQ .- A - “,Q -“-Q

15 A! A;. - & .-. --Qt
Rotation @Jsed by REDUNDANT motor powered@ W

TABLE 5

t
MOTOR SPEED

TABLE 6
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Projed : I Number :PGDISMMSGM-0030 [

GOMOS
1 I Issue :1 Sheet 9 of 9 Sht(s) I

POST-TEST RESULTS

●

WNDING RESISTMCE

Position prime Wnding Redundant Wnding
Resistan~ Resistan~

0° .- . Q -, Q
w“ n ,Q

180° 4 -. Q .- Q
270° P,e----- a -.., - - ab

TABLE 7

ISOUTION
.

Prime Wnding to Motor Shaft
.,

_/- Ma

Redundant Wnding to Motor Shaft
,,, =‘.

/ ~.%u
Mfi

TABLE 8

TORQUE

Motor Shaft Clo~se Rotation mNm

Motor Shafi AnticlocMse Rotation mNm

TABLE 9

—

.
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Design Instruction Sheet ~ o
Projed: Number: P0Dl$MM%GM4030

GOMOS
Issue: 1 Sheet 1 of 9 Sht(s)

Ttile:

MOTOR ASSEMBLY GM1S250 BURN IN TEST

Equipment aff-ed: QUALIFICATION & FLIGHT BUILDS
Serial Number: BR07838

L-tion:

BOM aff-ed: NONE

inspetion Requirements: PUCE A SIGNED COPY OF
On mmpletion return to: THIS DIS IN THE LOG BOOK

The objed of the task desa.bed in this Design Institi.on Sheet is to bum in the offload
motor assemblies demonstrating a=ptable tinding Aamderisti= and bedding in motor
brushes. Both the prime and redundant mOtO= of the assembly w.11be tested.

ALL MOTOR ASSEMBLIES (GM1S250) TO BE
ASSEMBLED INTO THE SFA (QM & FM) MUST

UNDERGO THIS BURN- IN PROCEDURE.

Produdion .{P.A / “-
0

Signed: (LY;4 t:q #p/

Name: M ~ Ha~od P A Biythe ‘ DW Ford ,. R V Jamieson

Date : L- II-W ~. ,? .~’< ~.[~.y$ g-. ,2 9):
Ation mmpleted signature:

Distribution :

P R Bevan
P A Blythe
D W Ford
R V Jamieson
DIS File
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Design lnstru~ion Sheet (Confd)
Proj*: Number :~Dl~M~W30

GOMOS

1 Pre-test

1, Mount the motor assem~ in a damp sewrdy SUM hat the
shaft is free to rotate and the ables for the motor w“ndings
are easily aassible.

2. Measure the w“ndingresistanu of tie prima and redundant
motorw“ndingsat ea~ of four shaff postions as o~ned in
Tabk 1. The Anding resistan= should be approximately

W- ~.3fi *\25~u i’. {~ .~& *2% ,5&
3. Measure the isolationbekn the shti of W motor

assembly and the prime and redundant w-ndingsof the motor,
The resistance should be greater than 100~ R~rd the
results in Table 2.

!. Measure the torque required to rotate the shaft of the motor
assembly and remrd the results in Table 3.

i. Set up the motor assembly and auxifia~ equipment as sho~
in figure 1.

-,

.-4. ..

&

.
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Design Instmcfion Sheet (Cent’d)
Projed: Number :PODI$MMWMOOW

GOMOS

Issue” 1 Sheet 3 of 9 Sht(s\

2 Motor Test

i~$v C“@

1. Apply the~supply to the prime motor tinding. The wrrent
drawn by the motor shouldnot ex~d ~ (droppingto jk <v o%~n

approtirnately WA as the motorwarms up duringoperation).
I

0.39
L

Inform design if motorwrrent exx tie maximum
permissi~e.

2. Measure the speed of rotationof the shat The speed of 161q

rotation should be approxifitely 1000rpm. Remrd the results ~rpm
in Table 6.

3. Every 2 minutes remove the power to the motorthen measure
the in=ase in resistane in the prime and redundant
~ndings. Rebuild the set Up of figure 1 and reapply power to
the pnm~ motor. R~rd the results in Table 4. The motor
is to run for 15 minutes in total. ok

(if the vvindingresti in-ases by more than 40% of its
stating value the test is to be aborted and design department
infomed.)

1. Upon wmpletion of the 15 minute ~de remove the power
and reverse the ~rity of the power supplyso that the motor
W-IIturn in the opposite dired-on. /

i. Repeat steps 1 to 4 fittingin Tables 4 and 6 as before.

R~nfigure the ~uipment amngement shown in figure 1
SUM that tie redundant motoris powered and tie prime
motor is shofi umuited.

1+.5V G“@P Apply the~suppty to the redundant motor winding. The
Wrrent d- by tie motorshould not ex~ed”~ (dropping
to approximate~~A as the motorwarns up $uring J

o~tion).
0“9’

Measure the speed of rotationof the sha~ The speed of

/
rotation should be approximately 1000rpm. Reard the results “
in Table 6.

,...-

0

/
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Design lnstmdion Sheet (Cent’d)
Pmjed: Number :PODISMMffiM-0030

GOMOS
Issue :1 Sheet 4 of 9 ShtfsJ

9. Every 2 minutes remove the power to tie motorhen meawre
the intiease in resistanw in the prime and redundant
windings. Remrd the results in Table 5. Rebuildtie setup
and reapply powerto the redundant motw. The motor is to
run for 15 minutes in tobl. - /

(If the tinding resistanm in~ases by more than 40% of its
starting value tie test is to be aborted and inform the design
department)

10. Upon mmpletion of the 15 minute oyde remove the -r /
and reve~ the polarityof tie pwer supp~ so *at the motor
will turn in the opposite diretion.

11. Repeat steps 7 to 10 fillingin Tables 5 and 6 as before. /

12. Allow the motor to WOI down.

DIS~.DOC
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Number :PGDlSMM~M030

GOMOS
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3 Post.tist

1. Measure the tinding resistan= of the pfime and redundant
motor w“ndingsat ea~ of four shaft positions as otiined in
TaMe ?.

The results should refied initi~ measummen~ taken during th
Pretm

).. Measure the isolation betieen the shaft of the motorand the
prime and redundant w“ndings of the motor. The resistana

should be greater than 100M. Ream the resultsin Table 8.

Measure the toque rquimd to rotate the shaft of the motor
and -rd the results in Table 9.

~i”-~tQperf*rm ~~m=s”and 6-
~&t*

I
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Design Instrudion #
Proj@: I Number :P001SMMffiW~30 1

Sheet (Cent’d)

Clamp

\ Redundant Motor

Prime Moto m
\

II

Ammeter

*N
Pomr supply

-.

(,.-/
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Design InstructionSheet (Cent’d)
Proj*: [ Numhr :~DlSMMWW30

GOMOS
I Issl,a “ 1 Sheet 7 af 9 Shtis)

‘.,

PRE-TESTRESULTS

I
WNDING WSISTANCE

I
Postion Prime Wnding Redundant Writing

Resi*n= Resistan=

TABLE 1

I
lSOLA~ON

IPrime Wnding to Motor ShaR I > 10..

IRedundant Writing to MotorShafi

TABLE 2

TORQE

Motor Shafi Cl-se Rotation

Motor ShaR AtidoWse Rotation

TABLE 3

3 “mNm
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Design Instmdion Sheet (Cent’d)
Projed: Number :PODISMM&GM~OW

GOMOS
Issue:1 Sheet 8 of 9 *t(s)

TEST RESULTS

/

WNDING ~SISTANCE
Prima~ Windings

~me clod- I Antidod I Currenq<‘ clo&- ] Antido&

~,.p,Fw

(p.lvkw)

...
!-
. ..

/ POST-TEST RESULTS



. . ..
e MATM MARCONI SPACE

Design Instruction Sheet (Cent’d)
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Number :PODI$MMBGM-0030

GOMOS
Issue: 1 Sheet 9 of 9 Sht(s)

POST-TEST RESULTS

WNDING RESISTANCE

Position prime Wnding Redundant Winding
Resistan~

0° ~4.9 .“ Q
ResistanU

w“ 22:+ - Q’
7.3 .7-Q

18P “2-2-+ ~ Q
2!;5 ~ n ~Q.o Q’

270o 24-2 .: ~ 21.4. ~ ~

TABLE 7

ISOMTION

Prime Winding to Motor Shaft
> [cMA’ ~Q

Redundant Wnding to Motor Shaff
>~~~ MQ

TABLE 8

TORQUE
I [

Motor Shafi CIWse Rotation
-5 mN~

Motor Shaft AntidoWse Rotation

10 mNm

TABLE 9

Dlsmw.ooc
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SECTION 4

Replacement Motor Assembly =LO04
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KOLLMORGEN CORPORATION INLAND MOTOR
TP-21267

Title: Individual Acceptance Test Procedure for the OT-0787 Torque Motor

Written Bv: C. Wvnn Date: 8/30/95 :bw Rev.: B
A~uroved BY: D. Hale Date: 8/31/95 Sheet No. 4 of 5

TEST DATA SHEET

1.

2.

3.A
.,.

0 $

,,:

3.B

3.C

4.

5.

6.A

6.B

Visual: Check if OK / (~)

Insulation Resistance: /@K megQ

Dielectric Strength: Check if OK # (~)

ksulation Resistance: ~ meg~

Peak Torque:

Toraue Sensitivity:

7. Friction Toraue:

8. Shortd Turns Test:

oz-in 1.$, ?.5 CW
oz.in /-~, b@ CCW

amP , 04+ Cw
amP ~045 Ccw



KOLLMORGEN CORPORATION INLAND MOTOR
TP-21267

Title: individual Acce~tance Test Procedure for the OT-0787 Torque Motor

Written BY: C. Ww Date: 8/30/95:bw Rev.: B
A~proved BY: D. Hale Date: 8/31/95 Sheet No. 4 of 5

TEST DATA SHEET

Customer No. Inland Model dT- @1g7-~ Date fl’~.~-~~

Visual: Check if OK / (~)

2.

3.A

3 .B

3<C

4.

5.

6.A

6.B

Insulation Resistance: ~ megfi

Dielectric Strength: Check if OK / (/)

Insulation Resistance: ] O ~ meg~

Rotation: Check if OK .+ (~)

Toraue Sensitivity:

7. Friction Toraue:

8. Shorted Turns Test:

amp @+3 Cw

“P k Ccw

volts 7, 0 g Cw
volts 7,@ ,3 Ccw



KOLLMORGEN CORPOWTION INLAND MOTOR
TP-21267

O
)
/ Title: Individual Acceptance Test Procedure for the QT-0787 Torque Motor

Written Bv: C. Wvm Date: 8/30/95:bw Rev.: B
AuProved Bv: D. Hale Date: 8/31/95 Sheet No. 5 of 5 F.

#+&x
TEST DATA SHEET - continued *

L

9. Thermal Cycle: qqL3/L%7

First Cycle Insulation Resistance Continuity ,
bbient meaohms Check if OK
-40°c megohms / Check if OK
+70°c meoohms d Check if OK

Six Cycles Completed (Check if done) /’ (/)

Lmt Cycle hsulation Resistance Continuity
Ambient meoo~s / Check if OK
-40°c meoohms v. Check if OK
+70°c meoohms Check if OK

10. Post Thermal Cycle Tests:

(3.A)
(3.B)
@c)

(5.)

(6.A)

(6.B)

(7.)

Insulation Resistance:
Dielectric Stren~h: Check if OK

~p~~s

Insulation Resistance: ~ megotis

Peak Toraue: oz.in /j. ~~ CW
oz.in / ~, ~ o CCW

Toraue SensitiviW:

Friction Toraue:

11. Final hs~ection: Check if done.

amp # 045 Cw
“P ~. Ccw

‘/ (/)

Z.3 omces

,, . . .. . . .,
.. .. .. . .,: ,.. ,



KOLLMORGEN CORPOWTION INLAND iMOTOR
TP-21267
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TitIe: Individual Acce~tance Test Procedure for the OT-0787 Toraue Motor

Written Bv: C. Wm Date: 8/30/95:bw Rev.: B
A~uroved Bv: D. Hale Date: 8/31/95 Sheet No. 5 of 5

TEST DATA S~ET - continued ~$“

L
6

9. Thermal Cycle: YGd 5j6s%
First Cycle ksulation Resistance Continuity

tibient megohms / Check if OK
-40°c megohms Check if OK
+70”C megohms d Check if OK

Six Cycles Completed (Check if done) / (~)

Last Cycle ksulation Resistance Continuity ,
Ambient meoohms Check if OK
-40”C megohms J Check if OK
+700C meaohms / Check if OK

10. Post ThermalCvcle Tests:

(3.A)
(3.B)
(3.C)

(5.)

(6A)

(6.B)

(7.)

Insulation Resistance:
Dielectric Stren@h: Check if OK

~ megohms
# (~)

Insulation Resistance: ~me~ohms

11. Final Ins~ection: Check if done. / (~)
al 3 ounces



Critical Dimension Certification

Inspector Inland Model No. ~1 =0? S7 -~ Job No. ~ 9 3 2s+

Date ~/-/0 ~ ~ Inland Dwg. No. ~ Customer Dwg. No. Rev.

SERIAL NUMBERS ~~~ –

I 1 /,/24— /,[2. s
ITEM I SPECIFICATION

/. t Za
I 2 /s 7—>/9= - OK m I I I

1
12
13
14 Identification w w

15 Visual w -

ITEM SPECIFICATION
1
2
3
4
5
6
7

10
11
12
13
14 Identification
15 Visual

I certify that the dimensions listed on this sheet are actual dimensions and further that the dimensions meet the specification
requirements for that feature.

Certified by: Title: lm~e~or Date: //-/0 - ?~
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ISSUE 01

‘mm~ sA~ GOMOS DATE : &2NE 1996
PAGE

@ MMS SPACE SYSTEMS LIM~ED 1996

Matra Marconi Space UK Limited owns the copyright of this document which
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DOC NO. : PO-PR-MMB-GM-O025
ISSUE :1
DATE : JUNE 1996
PAGE :2

J

1.0 MOTOR ASSEMBLY - GM15250

1,1 Inspect motor stator magnet assemblies under a
microscope for chips in magnets and remove any debris
or particles attracted to magnets with tape.

1.2 Fit bearing - Item 17, spacer - Item 4, and motor rotor
to motor shafi - item 3. Wrap 0.005” thick plastic shim
around motor rotor.

Assemble shaft assembly into housing (Item 001)
assembly (leave plastic shim in position).

1.3 Fit housing - Item 7 and spacer - item 5.

Refer to note 1.

Measure dimension from housing intetiace to the end
spacer, record dimension ‘V. Measure dimension from
housing interface to motor stator abutment face and
record dimensions ‘X.

Calculate finished length of spacer required to satisfy
the 3.05/2.79 mm requirement.

Refer to figure 1-1.

o ‘).
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DOC NO. : PO-PR-MM&GM-Q025
ISSUE :1

~~ ~ ~A~ GOMOS
~G; ‘ ~NE 1996

1.4

1.5

1.6

Machine spacertolength,verifyby inspection,

Remove shaft assembly and bearing,

Applyantimigrationfilm to the surfaces of the following
components where shown thus wx

Motor housing - Item 1
Motor shaft - Item 3

Refer to Figure i-2.
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DOC NO. : PO-PR-MMB-GM-O025
ISSUE :1

Wm ~ pAE GoMos ‘ATE ;pNE 1996
PAGE

1.7

1.8

1.9

1.10

1.11

1.12

1.13

1.14

SH~ ASSEMBLY

s Assemble bearing, spacer and motor rotor to shaft.
Orientate rotor ke~ay to line up with flat on shaft.

● Inject adhesive into cavity until full. Refer to Note 7,
(Caution : ensure no adhesive comes into contact
with bearings).

s Remove any excess adhestie.
c Fit machined spacer and second motor align ke~ay

with flat on shaft and inject adhesive as before.
● Remove any excess adhesive.
● Fit spacer, bearing, spacer and nut. Torque tighten

nut to 0.4Nm and lock. .
● Nlow assembly to cure.,

Fit motor stator in housing - Item 1.

Torque tighten fasteners to 0.06 Nm. -

QUA
STAMP

/

; ,’
5

.

Fit brush ring assembiy to stator and iock. I I
Torque tighten fasteners to 0.06 Nm and lock.

f ~{

5 u { ~~.

Route cables through slots in housing.

Fit Kynar sleeve to cables to protect insulation lo~ to I I
slots.

Fit second motor stator in housing - item 7.

{
Line stator bore with 0.005’ plastic shim to protect
magnets during -embly.

A //

Carefully tape back commutator brushes. ,.
\ Jy I +//.

r
Slide shaft assembly into engage bearing in housing
and remove plastic shim and tape from brushes. //. /,

Verify brushes are running on the commutation track.
y +/+. .

Fix shim (0.005” thick plastic) around second rotor. I I
1 1
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DOC NO. : PO-PR-MMB-GM-0025
ISSUE :1

“Wm ~1 WAE GOMOS PAGE ,,DATE : JUNE 1996

1.15 Fit housing assembly - Item 7 in position and secure
with screws.

1.16 Fit brush ring assembly to stator with care!

Ease back cantilever springs.

Torque tighten fasteners to 0.06 Nm and lock.

Route cables through slots in housing.

Fit Kynar sleeve to cables to protect insulation Iocd to
housing slots, T2 3.

1.17 ● Waring preload spring - kern 19, when installed is
required to be compressed to half its free length.

● Introduce packing into end cap - item 2. Trial fit end
cap over bearing. Determine gap between end cap
and motor housing flange.

. Remove suficient packing to leave space for half
free length of preload spring, when the flanges are in
contact,

● Refer to Figure 1-3.

1.18 Fit bearing end cap.

Torque tighten fasteners and lock.

//
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MATRAMARCONISPACE.......:.:.:.:.:.:.:::.:::::\\::::::::::::::::::::::::fi.t2::::::W::::::::::::*.::::::::::::*::::::::.::::\::::\::v::::
Design Instruction Sheet

Project: Number: PO-DIS-MMB-GM-O030

GOMOS

Issue: 1 Sheet 1 of 9 Sht(s)

Title:

MOTOR ASSEMBLY GMIS250 BURN IN TEST

Equipment affected :
Serial Number:

Location :

BOM affected :

Inspection Requirements :
On completion return to:

QUALIFICATION & FLIGHT BUILDS

BR07836

NONE

PLACE A SIGNED COPY OF
THIS DIS IN THE LOG BOOK

The object of the task described in this Design Instruction Sheet is to burn in the
offload motor assemblies demonstrating acceptable winding characteristics and
bedding in motor brushes. Both the prime and redundant motors of the assembly will
be tested.

ALL MOTOR ASSEMBLIES (GMIS250) TO BE
ASSEMBLED INTO THE SFA (QM & FM) MUST

UNDERGO THIS BURN-IN PROCEDURE

Originator Design Production P.A.
Signed :

Name : M H Ha~ood P A Bl~he D W Ford R V Jamieson
I I

Date : I
I I I I

Action completed signature

Distribution:

D W Ford
R V Jamieson

MATRAMARCONlSPACE
P.O.Box 16 Filton, Bristol BSU ~B



““)●

o..>/,

.,\
0“

~ATRA MARCONl SPACE,[ *.:.:.:.:.:.:.:~~u~
Design Instruction Sheet (Continued)

Project: Number: PO-DIS-MMB-GM-O030

GOMOS

Issue: 1 Sheet 2 of 9 Sht(s\

1 Pre-test I
1. Mount the motor assembly in a clamp securely such that the

shaft is free to rotate and the cables for the motor windings are
easily accessible.

2.Measure the winding resistance of the prime and redundant Wnding 1 20.7Q

motor windings at each of four shaft positions as outlined in Wnding 2 21.OQ

Table 1. The winding resistance should be approximately ~, ~z~~~~,.%
22.7 Q.*12% ( i.e. 19.9Q to 25.5 Q.) (%*3)

3. Measure the isolation between the shaft of the motor assembly
and the prime and redundant windings of the motor. The
resistance should be greater than 100MQ. Record the results
in Table 2.

4.Measure the torque required to rotate the shaft of the motor
assembly and record the results in Table 3.

5. Set up the motor assembly and auxilia~ equipment as shown in
Figure 1.

I

I

2697RTSC.dls
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MATRAMARCONI SPACE!1 .>:::::,:,::\:.:.:.:.:.:.:.:.:.:.:.>:e~~:~~
Design Instruction Sheet (Continued)

Project: Number: PO-DIS-MMB-GM-0030

GOMOS

Issue: 1 Sheet 3 of 9 Sht(s)

2 Motor Test

1. Apply the 14.5V supply to the prime motor winding. The current
drawn by the motor should not exceed 0.4A (dropping to
approximately 0.3A as the motor warms up during operation).

Inform design if motor current exceeds the maximum permissible.
Set current limit to 0.4A
2.

3.

(If

4.

5.

6.

7.

8.

9.

Measure the speed of rotation of the shaft. The speed of

rotation should be approximately 1000rpm. Record the results

in Table 6.

EveW 2 minutes remove the power to the motor then measure
the increase in resistance in the prime and redundant windings.
Rebuild the set up of Figure 1 and reapply power to the prima~
motor. Record the results in Table 4. The motor is to run for 15
minutes in total.

the winding resistance increases by more than 40% of its
starting value the test is to be abofied and design depafiment
informed.)

Upon completion of the 15 minute cycle remove the power and
reverse the polarity of the power supply so that the motor will
turn in the opposite direction.

Repeat steps 1 to 4 filling in Tables 4 and 6 as before.

Reconfigure the equipment arrangement shown in Figure 1
such that the redundant motor is powered and the prime motor
is short circuited.

Apply the 14.5V supply to the redundant motor winding. The
current drawn by the motor should not exceed 0.4A (dropping to
approximately 0.3A as the motor warms up during operation).

Measure the speed of rotation of the shaft. The speed of
rotation should be approximately 10OOrpm. Record the results
in Table 6.

Every 2 minutes remove the power to the motor then measure
the increase in resistance in the prime and redundant windings.
Record the results in Table 5. Rebuild the set up and reapply
power to the redundant motor. The motor is to run for 15
minutes in total.

~697RTsc.d]s



MATRAMARCONISPACE............................................................................................................................................................................................................................................................
minutes in total.

Design Instruction Sheet (Continued)

Project: Number PO-DIS-MMB-GM-O030

GOMOS

Issue: 1 Sheet 4 of 9 Sht(s)

(If the winding resistance increases by more than 40% of its
starting value the test is to be aborted and inform the design
department).

10. Upon completion of the 15 minute cycle remove the power and

reverse the polarity of the power supply so that the motor will
turn in the opposite direction.

11.Repeat steps 7 to 10 filling in Tables 5 and 6 as before.

1Z.Allow the motor to cool down.

2697RTSC.ds



o“”),.“

..

●,,)

MATRAMARCONISPACE..............................................*....*.............................................................................................................................................................................:.
Design Instruction Sheet (Continued)

Project: Number: PO-DIS-MMB-GM-O030

GOMOS

Issue: 1 Sheet 5 of 9 Sht(s)

3 Post-Test

1. Measure the winding resistance of the prime and redundant
motor windings at each of four shaft positions as outlined in

Table 7.

The results should reflect initial measurements taken during the

Pre-test.

2. Measure the isolation between the shaft of the motor and the
prime and redundant windings of the motor. The resistance
should be greater than 100MQ. Record the results in Table 8.

3. Measure the torque required to rotate the shaft of the motor
and record the results in Table 9.

4. Strip the motor down sufficiently to perform items 5 and 6 for
prime and redundant motors.

5. Inspect the brushes looking for any signs of uneven or
excessive wear or damage.

Design to be present during this operation.

5. Vacuum out any dust debris from the motor housings and
rotors.

7. Rebuild the motor to GM1S250.

2697RTSC.dIs



“\

0’
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Design Instruction Sheet (Continued)

Project: Number: PO-DIS-MMB-GM-O030

GOMOS

I Issue: 1 Sheet 6 of 9 Sht(s) /
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Design Instruction Sheet (Continued)

Project: Number: PO-DIS-MMB-GM-O030

GOMOS

[ Issue: 1 Sheet 7 of 9 Sht(s)

PRE-TEST RESULTS

WINDING RESISTANCE
Position Prime Redundant

Winding Winding
Resistance Resistance

0° go.s~ gd”)n

90° ZQ “7n 2~.6Q
180° 93”3 Q J(C4 Q

270°
/~c7n J(.on

TABLE 1

ISOLATION
I

Prime Winding to Motor Shaft

Redundant Winding to Motor Shaft ~~ /00 MQ

TABLE 2

TORQUE
I

Motor waft Clockwise Rotation I 5 mNm

Motor Shaft Anti-Clockwise Rotation 5 mNm

TABLE 3

2697RTSC.ds
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Design Instruction Sheet (Continued)

Project:

GOMOS
Number: PO-DIS-MMB-GM-O030

Issue: 1 Sheet 8 of 9 Sht(s)

TEST RESULTS

WINDING RESISTANCE
Prima~ Windings Redundant Windings

Time (reins) ClocWse Anticloc~ise Cloc~ise AnticlocWise

Q mA Q mA Q mA Q mA
2 23.8 335 23.4 305 25.8 274 23.0 253
4 22.7 331 23.7 305 23.0 268 23.6 254
6 23.3 329 23.8 303 21.9 259 23.8 253
8 23.9 319 23.8 302 24.3 257 23.9 251
10 24.8 316 23.9 301 24.9 254 24.4 249
12 24.7 314 24.0 301 25.0 252 24.9 248
14 24.2 311 24.1 301 24.0 251 23.8 249
15 24.2 311 24.1 300 24.0 251 22.7 249

Rotation caused by PRIMARY motor powered @ 14.5V

TABLE 4

WINDING RESISTANCE

Primary Windings Redundant Windings
Wme (reins) ClocWse AnticlocWse ClocWise AnticlocNise

Q mA Q m Q mA Q mA
2 22.4 261 24.2 247 23.6 370 24.5 342
4 22.9 259 24.1 245 23.2 364 24.9 341
6 73 n 755 744 244 23.6 359 24.6 339

244 24.2 356 25.2 339
-v. - 1 ---

i 23.8 252 - “:244 i

10 23.8 250 24.5 243 24.1 353 22.9 I 338
17 73 Q 748 744 244 24.9 351 25.0 338 {

li ;i:i ‘“-247 - “:
s 4

244 ;43 ;4:6 349 25.0 337
15 24.2 247 24.7 243 22.7 349 24.8 338

Rotation caused by REDUNDANT motor powered @ 14.5V

TABLE 5

2697RTSC.dls
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Project: Number: PO-DIS-MMB-GM-O030

GOMOS

Issue: 1 Sheet 9 of 9 Sht(s)

POST-TEST RESULTS

WINDING RESISTANCE
Position Prime Winding Redundant Winding

Resistance Resistance
0° 3d”7 a Ic. f Q
90° U*4 a q.~ Q

180° 20”7 a log n
270° 20. L a 20’8 Q

TABLE 7

ISOLATION

Prime Winding to Motor Shaft

Redundant Winding to Motor Shaft I 7 /cO MO

TABLE 8

TORQUE
1

Motor Shaft Clockwise Rotation I 5 mNm

Motor Shafi Anti-Clockwise Rotation I 5 mNm

TABLE 9

2697RTSC.ds



Additional tests to veri~ motor assembly

1. Brush Commutation check.
. Connect the power supply to the prime motor winding and set voltage to 14.5V

and cument limit to 0.4 A.
. Run motor and monitor current.
● Gradually reduce voltage until motor stops. Record voltage.
● Set voltage at OV and gradually increase voltage until motor starts to rotate.

Record statiing voltage and current that initiates rotation.
● Perform test 3 times on prime and redundant motors.
● Record results in Table

Prime motor Motor stops rotating Motor starts rotating

Voltage Curent (mA) Voltage Cument (mA)

Test 1 2.5 93 2.9 67
Test 2 2.6 97 2.8 66
Test 3 2.6 - 2.8 66

Redundant
motor

Test 1 2.55 62 2.7 64
Test 2 2.56 62 2.61 64
Test 3 2.54 62 2.68 64

Results table

2. No Load speed check.
. Apply 14.5V to prime motor and monitor output

oscilloscope from the redundant motor.
● Repeat test with redundant motor driven and

monitored.

voltage v time on a

prime motor output

storage

voltage

The Oscilloscope traces show the voltage outputs levelsofbothmotorstobe
running smoothly with the prime motor at 12V and the redundant motor at llV.
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SECTION 4

Work Instructions and Routing Card Revision 1
~L040 Works Order No.~GO170716



MATRA MARCONI SPACE I Project & Charge No: I RE Approval Stamp:

HIRDLS

BOM No: ECL NO Instruction Issue: Routing revision level Serial No:

HR2L040 03 1 1 m

Works Order No: Description Title:

MFGO170716 Soace View Albedo Assembly SRace View Albedo Assemblv

ASSEMBLY INTEGRATION & TEST
WORK INSTRUCTIONS

ISSUES OF CURRENT RELEVANT DOCUMENTATION AT ISSUE OF WORK INSTRUCTIONS

I PRODUCT SPECIFIC DOCUMENTATION
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I MATRAMARCONI SPACE I Project & Charge No: I RE Approval Stamp: I
HIRDLS

.. \ BOM No:

e

ECL NO Instruction issue: Routing revision level Serial No:
~

,,. HR2L040 03 1 1 m

Works Order No: Description Title:

MFG0170716 Space View Albedo Assembly Space View Albedo Assembly

ASSEMBLY INSTRUCTION

WARNING

ENSURETHAT DUST COVERS ARE FITTED AT ALL TIMES TO FLIGHT HARDWARE.

GLOVES AND ANTISTATIC WRISTSTRAPS ARE TO BE WORN AT ALL TIMES WHILST IN THE CLEANROOM.

,.

0,‘! Operation Details
/<

IKit marshall will be petiormed by stores prior to entering the clean room. I

I Operation Details I
Place Kit in Kanban store and create data pack.

I

I Operation Details I

I A visual inspection of the kit shall be performed prior to integration.
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I MATRAMARCONI SPACE I Project & Charge No: RE Approval Stamp:

HIRDLS

-> BOM No: ECL No Instruction Issue: Routing revision level Serial No:

•~

1
HR2L040 03 1 1 m

Works Order No: Description I Title:

MFG0170716 Space View Albedo Assembly Space View Albedo Assembly

Operation Details

Prior to assembly of SVA all parts to be cleaned IAW DRW Note’1’. All parts to be weighed and recorded incident and
obsewation record.

I O~eration Details I

A visual inspection of the kit shall be performed prior to integration

Operation Details

e,“) Bond tubular rubber seal (item 070) to mounting flange fitem 010) I.A.W DRW note 5.
I

Operation Details

Inspect
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MATRAMARCONI SPACE
Project & Charge No: RE Approval Stamp:

~ HIRDLS

.,,

9
)

BOM No: ECL NO Instruction Issue: Routing revision level Serial No:
“,

,, HR2L040 03 I 1 1 m

Works Order No: Description Title:

MFGO170716 Space View Albedo Assembly Space View Albedo Assembly

I Ooeration Details I

Fit special bush ~tem 020) to (Item 002) as shown on section BB of DRW.

I Operation Details I
Fit adapter plate, (Item 032) to gearhead (ltem06~ and secure with 4-40 UNC screws supplied with gearhead. Torque
to 0.52 Nm and lock heads of bolts IAW Note 3. !

I ODeration Details I
Inspect

Operation Details

Fit motor assembly (Item 001) to gearhead adaptoti plate, using fixings (Item 049). Torque fixings to 0.20 Nm, and lock
heads of screws IAW Note 3.

—
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MATMMARCONI SPACE
Project & Charge No:

HIRDLS

RE Approval Stamp:

BOM No: ECL NO Instruction Issue:

I
Routing revision level

I
Serial No:

HR2L040 03 1 1 m

Works Order No:

I

Description Title:

MFG0170716 Soace View A1bedo Assemblv Snace View Alhedn Assemhlv

Operation Details

Run bronze nut (Item 68) on to the gearhead output shaft screw. Run nut along length of thread to remove any surface
impurities and verify smooth runnina of nut to thread intetiace.

.7

Operation Details

● 1

>

lnsDect

Bond Ty-rap bases (ltem076) 7 off to underside of (Item 002) IAW Note 7. Hold Ty-rap bases in position with Kapton
tape until mix has hardened. Mix is to be recorded in Mix log and sample tested for hardness.

O~eration Details

Insoect

O~eration Details

Screw bearing (Item 069) into locking sleeve (Item 015).

●
“\
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MATWMARCONI SPACE
Project & Charge No: RE Approval Stamp:

HIRDLS

BOM No:

I
ECL No Instruction Issue: Routing revision level

I
Serial No:

HR2L040 03 1 1 m

Works Order No: Description Title:

MFG0170716 Space View Albedo Assemblv S~ace View Albedo Assemblv

MIX RECORD
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MS Routing card Filge 1 Ot 6

Part N@er ECL RRL Project I ~S

~2L040 03 1 17143/733002

It- Description
SPACE VIEW ALBEDO ASS=LY

3

Work Order N*er Quantity Release Date Due Date

mGO170716 1 03/06/1999 03/09/1999
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Part Ntier ECL RRL Project / WBS
m2L040 03 1 17143/733002

=

It- Description
SPACE VIEW ALBEDO ASS~LY

3

Work Order Ntier Quantity Release Date Due Date
mGO170716 1 03/06/1999 03/09/1999

=
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MATRA MARCONI SPACE I Project & Charge No: RE Approval Stimp:

HIRDLS

BOM No: ECL No InstructionIssue: Routing revision level Serial No:

HR2L040 04 2 2 FM

Works Order No: Description Title:

MFGO182080 SDace View Albedo Assemblv Snace View Albedo Assemblv

ASSEMBLY INTEGRATION & TEST
WORK INSTRUCTIONS

ISSUES OF CURRENT RELEVANT DOCUMENTATION AT ISSUE OF WORK INSTRUCTIONS

PRODUCT SPECIFIC DOCUMENTATION

DRAWING NUMBER TITLE

T

1ss

HR2LO04 Motor Assembly 001

I qR2L040 SVA Assembly
;;

+

002

PROJECT SPECIFIC INSTRUCTIONS

DRAWING NUMBER TITLE

F

1ss

DW - MMS -389 SVA ASSEMBLY PROCEDURE 2
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MATRA MARCONI SPACE
Project & Charge No: RE Approval Stamp:

HIRDLS

BOM No: ECL ~0’ Instruction Issue: Routing revision level Serial No:
...

0“) HR2L040 04 2 2 FM

Works Order No: Description Title:

MFG0182080 Space View Albedo Assembly Space View Albedo Assembly

ASSEMBLY INSTRUCTION

WARNING

ENSURE THAT DUST COVERS ARE FITTED AT ALL TIMES TO FLIGHT HARDWARE.

GLOVES AND ANTISTATIC WRISTSTRAPS ARE TO BE WORN AT ALL TIMES WHILST IN THE C1.EANROOM.

Operation Operation Code Work Centre Discipline Operation

“ 3

Witness /
Number Corn lets Inspect

135 Recvd 43AITCR Mech $;

..

●,

\
,; Operation Details

IReceived from HR2L040 ECL03 MFGO1 70716.
I

Operation Operation Code Work Centre Discipline Operation Witness f
Number Complete Inspect

—

140 Assy 43AITCR Mech

Operation Details

Screw bearina (Item 069) into Iockina sleeve (Item 015\

‘, ,3peration Operation Code Work Centre Discipline Operation

c’ 4

Witness /
Number Complete Inspect

150 Vinsp 43AITCR Mech M2~; ‘.

Operation Details

Tape inner surface of albedo shield (Item 026), with (Item 082) Kapton tape, IAW Note 9.

Operation . Operation Code Work Cenfre Discipline
Number

Operation Witness /“
Complete Inspect

160 Vinsp 43AITCR Mech

~
Operation Details

inspect

Date and Time Printed: 20/07/99 09:41 AM
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MATRAMARCONI SPACE I
Project & Charge No: RE Approval Stamp:

I HIRDLS

BOM No: ECL No Instruction Issue: Routing revision level Serial No:

HR2L040 04 2 2 FM

Works Order No: Description Title:

MFGO182080 Soace View Albedo Assemblv Snaee View Alh~dn A.qemblv

Operation Operation Code Work Centre Discipline Operation Wtness /
Number Inspect

170 Assy 43AITCR Mech

Operation Details

Fit spigot (Item 016) to housing (Item 01 7).

I Operation Operation Code Work Centre Discipline Operation Witness I
.” Number

o’— — — — y

c Iete Inspect

180
:.

Assy 43AITCR Mech ?;)

Operation Details

Fit bronze nut (Item 068) to (Item 003) and fit housing assembly (Item 017) over end of nut and hold with fixings (Item
052). Torque screws to 05Nm and lock IAW Note 3.

Operation Operation Code Work Centre Discipline Operation “Wtness /
Number Complete Inspect

190 Mnsp 43AITCR Mech

Operation Details

Inspect

O
,,\
“ Opemtion Operation Code Work Centre Discipline Operation Wtness /

Number Complete Inspect
~

200 Assy 43AITCR Mech

Operation Details

Fit brackets (Item 006) and (Item 007) to cover. Torque fixings (Item 054) to 0.9 Nm and lock heads IAW Note 3.

page ~ of13
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MATRA MARCONI SPACE
Project & Charge No: RE Approval Stamp:

HIRDLS

BOM No: ECL No Instruction Issue: Routing revision level Serial No:
...

0’

\ HR2L040 04 2 2 FM

Works Order No: “ Description Title:

MFG0182080 Space View Albedo Assembly Space View Albedo Assembly

Operation Operation Code Work Centre Discipline Operation Wtness /
Number Complete Inspect

201 Assy 43AITCR Mech

Operation Details

Bond Spring Support Housing Item 022 to cover Item 003 using a centralizing tool to align in orientation stlown on scrap
view with reference to Note 21 Dwa HR2L040 SHT 02

1 Operation Operation Code Work Centre Discipline Operation
) Number

Witness I

)’
Complete Inspect

~

202 Mnsp 43AITCR Mech

Operation Details

Inspect.

Operation Operation Code Work Centre Discipline Opemtion

‘z’ 3

Witness /
Number Complete Inspect

203 Assy 43AITCR Mech
~::’%

UK

Operation Details

Fit springItem 020 and bond housing Item 021 to Cover Item 003 in orientationas shown in scrapview ‘with reference
to Note 22 Dwg HR2L040 SHT 02.

\

Operation Operation Code Work Centre Discipline Operation

‘:) 3

Witness /
Number Complete Inspect

204 Wnsp 43AITCR Mech
~zti;”<

K

Operation Details

Inspect.
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MATRAMARCONI SPACE
Project & Charge No: RE Approval Stamp:

HIRDLS

BOM No: I ECL No Instruction Issue: Routing revision level I Serial No:
. . .

c,1 HR2L040 I 04 2 I 2 I I):M,,/
Works Order No: Description Title:

I MFG0182080 I SDace View Albeda Assemb]v

Opemtion Operation Code Work Centre Discipline Operation Wtness /
Number Complete Inspect

210 Assy 43AITCR Mech

Operation Details

Fit flange and seal assembly (Item 01 O) to panel (Item 002) using (Item 058) 6 off, leave fixings loose.

I Operation Operation Code Work Centre Discipline Operation Mtness i
Number—. Complete Inspect I

w
220 Vinsp 43AITCR Mech

(g =
Operation Details

Opemtion Operation Code Work Centre Discipline Operation Wtness /
Number c te Inspect

230 Assy 43AITCR Mech
I ! , 1

Operation Details

Fit motor gearhead assembly, secure fixings and torque to 2.ONm. I

@

“.\

; Opemtion Operation Code Work Centre Discipline Operation Wtness I
Number Inspect

240 Vinsp 43AITCR Mech
d

; ‘ ;03
UK

I Operation Details

Inspect
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MATRAMARCONI SPACE
Project & Charge No: RE Approval Stamp:

HIRDLS

BOM No: ECL No Instruction issue: Routing revision level Seroal No:
,.

●
\ HR2L040 04 2 2 FM

Works Order No: Description Title:

MFG0182080 Space View Albedo Assembly Space View Albedo Assembly

Operation Operation Code Work Centre Discipline Operation Wtness /
Number Complete Inspect

~

250 Assy
[ ti~~

43AITCR Mech ~ ~c3
UK

Operation Details

Engage cover assembly nut (Item 068) on the gearhead output shaft, rotate cover assembly and wind onto shaft. Fit
pair of Nuts Item 061 to end of Gearshaft to provide a manual drive facility. An alternative is to drive the !gearhead via a
power supply I.A.W DW - MMS -389 Section 3.3.

I Turn the gearhead shaft to bring the cover assembly down until it is about to engage the flange seal ;]ssembly (Item
010). Wth the aid of 3 equally spaced 0.2mm thk shims, centralise the flange assembly to match the core centre of the
cover assembly.

0“
,~

Operation Operation Code Work Centre Discipline Operation Wtness /
Number Complete Inspect

260 Vinsp 43AITCR Mech
!

Operation Details

lnsDect

r I I I I I I
Operation Operation Code Work Centre Discipline Opemtion Wtness /
Number co Iete inspect

270 Assy 43AITCR Mech

●1‘) Operation Details

Torque fixings to 2.2 Nm. Lock fixings IAW Note 3.

Operation Operation Code Work Centre Discipline Operation Witness /
Number Complete Inspect

280 Assy 43AITCR Mech

Operation Details

Determine gap between underside of housing with (Item 017) and flange face of bush (Item 028). Select shim thickness

J

to match above gap from shim set (Item 029). Verify that with the cover fully closed clearance be~~:en flange and
cover at the cone interface is 0.2 i 0.3mm. Apply fillet bond to retain (Item 028)

●’),, page 6 of13
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MATRA MARCONI SPACE
Project & Charge No: RE Approval Stamp:

HIRDLS

BOM No: I ECL No Instruction Issue: Routing revision level Serial No:

;) HR2L040 I 04 2 I 2 I FM

Works Order No: Description Title:

MFGO182080 Space View Albedo Assembly Space View Albedo Assembly

Operation Operation Code Work Centre Discipline
Number

Operation Wtness /
Complete inspect

~

290 Vinsp 43AITCR Mech

Operation Details

lnsDect

,[

0’
\,

I
Operation Operation Code Work Centre Discipline Operation Wtness I
Number Inspect

300 Assy 43AITCR Mech

Operation Details

Remove cover assembly and apply 0.2g of Braycote 601 grease in 5mm wide band to gearhead output shaft in the
centre of the ACME screw thread. Apply anti-migration film to sutiace area shown in FIG 1. Refit cover assembly
(Ref. Section ‘BB’ of DRG).

Operation Operation Code Work Centre Discipline Operation Wtness /
Number Complete Inspect

305 Assy 43AITCR Mech

Operation Details

~~ Jpply anti-migration film to surface areas in accordance with fig 1 Dw-mms-389.
, I

Operation Operation Code Work Centre Discipline Operation

‘- z

Witness /
Number Complete Inspect

310 Vinsp 43AITCR Mech
ffln:; “.,

?,?)

Operation Details

Inspect

Page 7 of 13
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MATRAMARCONI SPACE
Project & Charge No: RE Approval Stamp:

HIRDLS

BOM No: ECL No Instruction Issue: Routing revision level Serial No:

HR2L040 04 2 2 FM

Works Order No: Description Title:

MFGO182080 Space View Albedo Assembly Space View Albedo Assemblv

Operation Operation Code Work Centre Discipline Operation Witness /
Number Complete Inspect

320 Assy 43AITCR Mech

Operation Details

Fit cover auide (Item 018) And secure usina screws (Item 055) tnrnile fixinas tn O 5 Nm Fillet Imck IAW Nnte 3

Operation Operation Code Work Centre Discipline Operation W~ess I
Number CompI~te Inspect

0(‘s {

330 Lock 43AITCR Mech c
\

Operation Details

Fit locking sleeve assembly (Item 015) over wave washer (Item 059). Fit stop plate (Item 013) and clamp in position
using nut (Item 061 ). Torque nut (Item 061) to 2.2 Nm. Fillet lock (Item 061) IAW Note 3. Fit drive intefi;~ce (Item 011)
and torque fixings to 0.5Nm. Fillet lock (Item 012) IAW Note 3.

Operation Operation Code Work Centre Discipline Operation Witness /
Number Inspect

340 Mnsp 43AITCR Mech

P

I Operation Details

I Inspect

‘e’

‘\
.. e

Operation Operation Code Work Centre Discipline Opemtion Wtness f
Number Inspect

345 Assy 43AITCR Elec

Operation Details

Wre harness to connector as shown on sheet 3 of drawing, in accordance with notes 6,8,10,11 and 13. NOTE: Leave

cables to resistor, item 33, over Ienath at this staqe. Hi-rel 12Q Resistor mavn’t be immediately available.

pa~~ 8 Of1~
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MATRAMARCONI SPACE
Project & Charge No: RE Approval Stamp:

HIRDLS
1 1

I BOM No: I ECL NO Instruction Issue:
I Routing revision level Serial No:

..,.,

0’ HR2L040,; I 04 2 I I
I

2 FM

Works Order No: Description Title:

I MFGO182080 Space View Albedo Assembly Space View Albedo Assembly

Operation Operation Code Work Centre Discipline Operation
Number

.+

Witness /
Complete Inspect

346 Vinsp 43AITCR Elec
p,

~Ji\\s
ZQ3
u

Operation Details

I
I Inspect

Pz:z
~%TO goQ<s ce~s~ o-a,7 i ~C9C

,,1 Operation Operation Code Work Centre Discipline Operation

o

=

Witness /
} Number Complete Inspect

,

347 Assy 43AITCR Mech

I Operation Details I

IFit Spring Stop Item 023, torque I.A.W HR2L040 Note 2 and fillet lock I.A.W Note 3.

Operation Operation Code Work Centre Discipline Operation
Number

Witness /
Complete inspect

350 Assy 43AITCR Mech

Operation Details

Insert a 0.2mm thick plastic shim between the face of (Item 017) and (Item 028). Close the door using manual operation

Q
1 ~rive until the shim is clamped in position. Set microswitch ‘A to operate in this position by adjusting sto[] screws (Item
‘ 008). Torque (Item 046) to the Req.’s of PS2039 Appendix ‘A’. Fillet lock screw thread IAW Note 3.
Back off both stop screws on microswitch ‘B’. Set door stop screw to just operate microswitch ‘B’, add a fl~rther half turn
of the screw to achieve final setting and lock in position using nut (Item 046). Torque nut (Item 046)
Fillet lock (ltem046) IAW Note 3.
Set fixed stop to be in contact above stop and locked in position.

Operation Operation Code Work Centre Discipline Opemtion Witness 1
Number Complete Inspect

360 Vinsp 43AITCR Mech

I Operation Details

● ‘\
..’ p~~~ 9 of 13
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~S Routing Card Page 1 of 5

Part Nher ECL RRL Project / WES
m2L040 04 2 17143/733002

It- Description
SPACE VIEW ALBEDO ASS=LY

3

Work Order Ntier Quantity Release Date Due Date
~GO182080 1 20/0611999 03/09/1999

lllllllllllllnllllllllllllllllllllnl1lllllllmllllllll =
Start 1[1111111111111 Finish ]1111]]111[1]1

OP.NO. Work C=tre &ch .NO . Description Stq
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c #

5

150 Illllllllllllllullllllll 43AITm mm =SUM INSPE~

t

c

160 llll~ulullmllllllll43AITm mm VISUM INSP8~

#

s
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s

Iao Illllllllllllllllllnllll 43AITCR mm ASS=LB IN ACCORDANCE WITS RS~ANT WO~ INSTRU!
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‘ p
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r
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~S Routing Card Page 2 of 5

r
Part N*er ECL UL Project / mS

I
m2L040 04 2 17143/733002

It= Description
SPACE VIEW ALBEDO ASS~LY

=

Work Order Nher Quantity Release Date Due Date
~GO182080 1 20/0611999 03/09/1999

llllllllllllMllnlllllllllllllllllnlllllllllllI[lIll I
Start 11111111111111 Finish Ill]l]!l[]lll

Op. No. Work Centre tich .NO . Description Stw

202 111111111111111111111111143AITCR ma VISUU INSPE~

~

s
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TION / DUWING

c f

s

204 111111111111111111111111143AITm ma ~SUU INSPEH

$

i
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c f
c
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/

P
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!

‘“= ‘Smut s,’

240 Illfllulnlllllllllllll43AITa ma ~SUAL INSPECT

!

s

250 Illlnlnllllllllllllllll
c I

.
43AITm mm ASS~LX IN ACCO~~CE WI~ ~~ANT “0= mSmU 5

r
TION / DRAW~G



=S Routing Card Page 3 of 5

Part N_er ECL RRL Project I WBS
~2L040 04 2 17143/733002

3

Itm Description
SPACE VI~ ALBEDO ASS=LY

3

Work Order N~er Quantity Release Date me Date
mGO182080 1 20/06/1999 03/09/1999

lllllllnllllllmlmllllllnlmlllllllllllllllllmllnllll 3
Start 1111111111111[1

OP. NO. Work Centre &ch.No. Description Stq

260 Illlnlllllllflllllllll43AITm ma VISUAL INSPECT

~

/

9
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~ ~

s
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TION / D~WING

~ !

c

290 Illlllllllllllnllullll 43AITa mm WSUAL msPEm

Y

5
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r

s

TION / DUWING
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~

s
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s
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IFI~TIONS

‘ ~

c

.
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=S Routing Card Page 4 of 5

Part N_er ECL RRL Project I ~S
~2L040 04 2 17143/733002

~

It- Description
SPACEV1~ ALBEDOASS~LY

J

Work Order Nher Quantity Release Date Due Date
mGO182080 1 20/06/1999 03/09/1999

lllllllllllllllmllllllllllllllmllllIllllllllllllllllIllll =

Start IUIIIIIIIIIIII Finish IIIIIIIIIUIIII

Op. No. Work Centre Wch.No. Description St-

340 Illlllllllnlllllllllllll 43AITCR mm VISUM INSPE~

r

5

345 Illmlllllnlllllllullll 43AITCR ma ASS~LS IN ACCO~M~ WI~ ~~ WOX INS~UC

TION / DUWING

‘ I

s

346 Illlllllllnlllllllnllll 43 AITCR mm VISU~ INSPECT (~~) IAW WOX INsTRuTIONS/PROmI

URs

] /1

G

347 11111111111111111111111143AITm mm ASS== ~ ACCO~M~ WITS ==- WO= INSTRUC

TION / D=WING

‘ t

f? ~’

~- T& ~ =2~R a“~liCi9 ~~c

350 Illlllllullllnlllllllll 43AITCR mm ASS=M IN ACCO~Mcs WI~ ~~~ WO= INSTRUC

TION / D~W~G

‘ !

5

360 Illlllllllllllmllllllll
.

43 AITCR ma VISU~ INSPE~

t

s

370 Illllllluulllllllllllll

: [

,,
43AITCR mm ASS~m IN ACCO~ANCS WITS mL~~ WORR INSTRUC

TION / D~WING
s

380 lll!llllll]lll[llllll]l43AITCR mm VISU~ INSPECT

//

~.
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SECTION 4

Work Instructions and Routing Card Retision 3
HR2L040 Works Order No.AIT0182080



MATRAMARCONI SPACE
Project & Charge No: RE Approval Stamp:

HIRDLS

BOM No: ECL No Instruction Issue: Routing revision level Serial No:

-., HR2L040 05 3

0’ -

3 [’MOO1

Works Order No: Description Title:

AITO1 82080 Space View Albedo Assembly Space View Albedlo Assembly

ASSEMBLY INTEGWTION & TEST
WORK INSTRUCTIONS

ISSUES OF CURRENT RELEVANT DOCUMENTATION AT ISSUE OF WORK INSTRUCTIC)NS

PRODUCT SPECIFIC DOCUMENTATION

DRAWING NUMBER I TITLE I 1ss

HR2LO04 Motor Assembly

*

001

HR2L040 SVA Assembly 002

PROJECT SPECIFIC INSTRUCTIONS

DRAWING NUMBER TITLE 1ss

DW– MMS -389 SVA ASSEMBLY PROCEDURE 2

TP - MMS -451 SVA ASSEMBLY FM TEST PROCEDURE 2

UNIT HAZARDS PERSONNEL HAZARDS

3

7

A B c D E F G H I J K L M N o P Q R s T u v w x y z

i) Page 1 of 12
-- Date and Time Printed: 03/1 1/99 01:27 PM

hirsva05.doc



MATRAMARCONI SPACE
Project & Charge No: RE Approval Stamp:

HIRDLS

BOM No: ECL NO Instruction Issue: Routing revision level Serial No:
... ,

●“.

HR2L040 05 3 3 FMOOI
/’

Works Order No: Description

1

Title:

AITO182080 SDace View Albedo Assemblv Snace View Albedn Aeeamhlv

ASSEMBLY INSTRUCTION

WARNING

ENSURE THAT DUST COVERS ARE Fl~ED AT ALL TIMES TO FLIGHT HARDWARE.

GLOVES AND ANTISTATIC WRISTSTRAPS ARE TO BE WORN AT ALL TIMES WHILST IN THE CI.EANROOM.

Operation Operation Code Work Centre Discipline Operation
Number

Witness /
Comple~ Inspect

1

347 Rewd 43AITCR Mech “a

o

II,/ Operation Details

I

Received from HR2L040 ECL04 MFG0182080.

Operation Operation Code Work Centre Discipline Operation Witness /
Number Complete Inspect

348 Assy 43AITCR Mech <

I

I Operation Details I
IFit Spring Stop Item 023, torque I.A.W HR2L040 Note 2 and fillet lock I.A.W Note 3 I

0’,) Qperation Operation Code Work Centre Discipline Operation
Number

P 4

Witness /
Complete Inspect

350 Assy 43AITCR Mech s
*

Operation Details
?

Insert a 0,2mm thick plastic shim between the face of (Item 017) and (Item 028). Close the door using manual operation
drive until the shim is clamped in position. Set microswitch ‘A to operate in this position by adjusting stop screws (Item
008). Torque (Item 046) to the Req.’s of PS2039 Appendix ‘A. Fillet lock screw thread IAW Note 3.
Back off both stop screws on microswitch ‘B’. Set doorstop screw to just operate microswitch ‘B’, add a further haif turn
of the screw to achieve final setting and lock in position using nut (Item 046). Torque nut (Item 046)
Fillet lock (ltem046) IAW Note 3.
Set fixed stop to be in contact above stop and locked in position.

● )
..

p~~~ 2 of 12
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MATRAMARCONI SPACE
Project & Charge No: RE Approval Stamp:

HIRDLS

BOM No: ECL No Instruction Issue: Routing revision level Serial No:

e

HR2L040 05 3 3 FMOO1

Works Order No: Description Title:
AITO182080 Space View Albedo Assembly Space View Albedo Assembly

Operation Operation Code Work Centre Discipline Operation

~k a

Wtness /
Number Complete . inspect

360 Vinsp 43AITCR Mech
.

Operation Details

Inspect

,,, Operation Operation Code Work Centre Discipline Operation

“ 3

Wtness /●’‘Number Complete Inspect
,,~

365 Assy 43AITCR Mech 3

Operation Details

Remove non flight resistors, and integrate Hi - Rel Resistors Items 033, and torque as per drawing Ref. Note 2.

Operation Operation Code Work Centre Discipline Operation

‘:

Witness I
Number Compl te Inspect

366 Assy 43 AITCR Elec s,

I
Operation Details

a’

lRemove non flight resistors from harness and wire in Hi – Rel Resistors Items 033 I.A.W DWG Ref. Notes 6 and 10.
,.’

Operation Operation Code Work Centre Discipline Operation Wtness /
Number Inspect

367 Mnsp 43AITCR Elec

Operation Details
~

Inspect.

0’.
I,

p~~e ~ of 12
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MATRAMARCONI SPACE
Project & Charge No:

a

RE Approval !Stamp:

HIRDLS

BOM No: ECL NO Instruction Issue: Routing revision level Seri;al No:
..

0

HR2L040 05 3 3 FMOO1,/
Works Order No: Description Title:

AIT0182080 Space View Albedo Assembly Space View Albedo Assembly

Operation Operation Code Work Centre Discipline Operation Wtness 1
Number Complete Inspect

- 370 Assy 43AITCR Mech 5

Operation Details
[/

Loosely assemble (Items 025 & 026). Align (Item 026) using shield location bung T~126. Spot through

03.019/3 .009mm in (Item 025) and 02.997/2.987 in (Item 002). Torque (Items 046 &054) to the required torque listed
on SHT’1’ of DRG. Press fit and bond (Item 038) using (Items 078,079,080) IAW PS2024 mix ‘36’.
Shim to suit dimension shown prior to torquing fixings. Torque fixings to 0.50Nm. Fillet lock fixings IAW Note ‘3’ of
DRG.

‘.

0’
Operation Operation Code Work Centre Discipline Operation Witness I
Number Complete Inspect

380 tinsp 43AITCR Mech

/
Operation Details

Inspect.

Operation Operation Code Work Centre Discipline Operation Wtness f
Number Complete Inspect

#

390 CLEAN 43AITCR Mech
<

e’

{y
Operation Details

I
Clean assembly I.A.W PS2058 Grade 2X.

Weigh and Record. i 46 ~ g. \ -66G k 3

Page 4 of 12
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MATRA MARCONI SPACE
Project & Charge No: RE Approval Stamp:

HIRDLS

BOM No: ECL No Instruction Issue: Routing revision level Serial No:
,,

0:

HR2L040 05 3 3 FMOOI
#

Works Order No: Description Title:

I AIT0182080 I SDace Wew Albedo Assemb[v

Operation Operation Code Work Centre Discipline Operation Witness I
Number Complete Inspect

400 AITEI 430AITEI

I*
Operation Details

Petiorm preliminary electrical tests and determine torque limiting resistor value as detailed in TP-MMS451 (3164-

SA028-TPF) Sections 4.2.1 & 4.3.

Work Centre Discipline Operation Witness I
Complete Inspect

430AITEB
s

1/
Operation Details

t
Petiorm Baseline Functional Test I.A.W (3164-SA028-TPF) .Section 4.4.

Operation Operation Code Work Centre Discipline Operation Witness I
Number Complete Inspect

/ i. 4

420 AITPS 430AITPS

/“
Operation Details

,Flight pack SVA Assembly, double bag including desiccant and back fill with White Spot Nitrogen, ensure that G shock
nd Humiditv Indicators are attached to the SVA Handling Fitiure

Operation Operation Code
Number

430 I AITPS

Work Centre Discipline Operation Wtness I
Complete Inspect

430 AITPS Mech

f
ODeration Details

Ship boxed SVA to Em.

page 5 of I ~

Date and Time Printed: 2,2/12/99 03:12 PM
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MATRAMARCONI SPACE
Project & Charge No: RE Approval Stamp:

HIRDLS

BOM No: ECL NO Instruction Issue: Routing revision level Serial No:,....

0’

HR2L040 05 3 3
/

FMOOI

Works Order No: Description. Title:

I AIT0182080 Space View Albedo Assembly Space View Aibedo Assembly

Operation Operation Code Work Centre Discipline Opemtion
Number

Witness /
Complete Inspect

1

440 Vinsp 43AITCR Mech

Operation Details /

Unpack assembly in Em Iaminar flow tent. A visual inspection of the SVA shall be performed and a check to verifi the
G shock indicator and Humidity Indicators are OK.

● ““ 3peration Operation Code Work Centre Discipline Operation
Number

‘3

Witness I
Complete Inspect

450 Viol 170E~l s.

Operation Details

Support EVT in Vibration Test as Detailed in TP-MMS451 (2164-SA028-TPF) Section 4.5.

Opemtion Operation Code Work Centre Discipline Operation
Number

Witness I
Complete Inspect

#

460 AITPS 430AITPS

Operation Details
r

o

‘,
,’

[

Flight pack SVA Assembly, double bag including desiccant and back fill with mite Spot Nitrogen, ensure that G shock
and Humidity Indicators are attached to the SVA Handling Fixture

Operation Operation Code Work Centre Discipline Operation Witness I
Number Complete Inspect

470 AITPS 430AITPS Mech 5

Operation Details
$“

Ship boxed SSH to BLDG 48 HIRDLS cleanroom.

●’
,,

page 6 OfI~
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MATRAMARCONI SPACE
Project & Charge No: RE Approval !~tamp:

HIRDLS

BOM No: ECL No Instruction Issue: Routing revision level Serial No:
...

9

HR2L040 05 3 3 FMOO1

I Works Order No: Description Title:

[
AIT0182080 Space View Albedo Assembly Space View Albedo Assembly

Operation Operation Code Work Centre Discipline Operation Witness /
Number Complete Inspect

A

480 Wnsp 43AITCR Mech

Operation Details

Unpack assembly in a class 100,000 cleanroom. A visual inspection of the SVA shall be performed and a check to
verify the G shock indicator and Humidity Indicators are OK.

\

9’‘: Jperation Operation Code Work Centre Discipline Operation Witness 1
Number Complete Inspect

A

490 AITPW 43AITCR Elec

I#
Operation Details

Perform Post Vibration Functional Test I.A.W TP-MMS451 (31 64-SA028-TPF).Section 4.6.

Operation Operation Code
Number

Work Centre Discipline

430AITPS Mech500 I AITPS

Operation Details

Opemtion Witness /
Compiete Inspect

o
~h

\

‘light pack SVA Assembly, double bag including desiccant and back fill with mite Spot Nitrogen, ensure that G shock

I and Humidi~ indicators are attached to the SVA Handling Fixture

Operation Operation Code Work Centre Discipline Operation Witness /
Number Compiete Inspect

A

510 AITPS 430AiTPs Mech s

Operation Details
P

Ship boxed SVA to Efl,

page 7 of12
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MATWMARCONI SPACE
Project & Charge No: RE Approval Stamp:

HIRDLS

BOM No: ECL No Instruction Issue: Routing revision level Serial No:~,

o
f HR2L040 05 3 3 FMOOI

Works Order No: Description Title:

AIT0182080 Space View Albedo Assembly Space View Albedo Assembly

Operation Operation Code Work Centre Discipline Operation Witness I
Number Complete Inspect

*

520 Vinsp 43AITCR Mech s
a

Operation Details

Unpack assembly in a class 100,000 cleanroom. A visual inspection of the SVA shall be performed and a check to
veri~ the G shock indicator and Humidity Indicators are OK.

0{
\3

,’

Jperation Operation Code Work Centre Discipline Operation

i(~ 3

Witness I
Number Complete Inspect

530 Tvol 430AITET Elec
<’

I Operation Details
,.

I
Petiorm thermal Vac test I.A.W the SVA Assembly FM Test Procedure TP-MMS451 (3164-SA028-TPF) .Section 4.7.
All results to be entered into this document.

Operation Operation Code Work Centre Discipline Operation Witness 1
Number Complete Inspect

J

540 AITPS 430AITPS Mech
%

Id
1.

0’
Operation Details 1/

.,,

Flight pack SVA Assembly, double bag including desiccant and back fill with White Spot Nitrogen, ensure that G shock
and Humiditv Indicators are attached to the SVA Handlina Fixture

Operation Operation Code Work Centre Discipline Operation Wtness I
Number Complete Inspect

r

550 AITPS 430AITPS Mech

Operation Details
l{

Ship boxed SVA to BLDG 43 cleanroom HIRDLS Area.

page 8 Of12
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MATRAMARCONI SPACE
Project & Charge No:

HIRDLS

RE Approval Stamp:

1 I

BOM No: I ECL NO Instruction Issue: I Routing revision level I Serii~l No:

HR2L040 I 05 3 I 3 I FMOO1

Works Order No: Description Title:

AIT0182080 Space View Albedo Assembly Space View Albedlo Assemblv

Operation Operation Code Work Centre Discipline Operation Witness /
Number Complete Inspect

t

560 Wnsp 43AITCR Mech

Operation Details Y

Unpack assembly in a class 100,000 cleanroom. A visual inspection of the SSH shall be performed and a check to
verify the G shock indicator and Humidity Indicators are OK.

w’ 3peration Operation Code Work Centre Discipline Operation ~tness I
Number Complete Inspect

.

570 Finsp 43 AITCR Mech

II
Operation Details

1.

IFinal Inspect assembly and all relevant papework and route data pack to Bldg 43 top floor.

page 9 of 12
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MATRAMARCONI SPACE
Project & Charge No:

z

RE Approval Stamp:

HIRDLS

BOM No: ECL No Instruction issue: Routing revision level Serial No:.,,,

e:

HR2L040 05 3 3 FMOOI

Works Order No: Description Title:
AITO182080 Space View Albedo Assembly Space View Albedo Assembly

MIX RECORD

0’‘, page 10 Of12
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MATRAMARCONI SPACE
Project & Charge No: RE Approval !Stamp:

HIRDLS

BOM No: I ECL No Instruction Issue: I Routing revision level I Serial No:
“~

0’
HR2L040 I 05 3 3 FMOOI

,,’
Works Order No: Description Title:

AITO182080 Space Mew Albedo Assembly Space Wew Albedo Assembly

AS REQUIRED RECORD

ITEM BATCH NUMBER

1
0

\

I I I

0’~$
,.’. pa~~ 11 of 12

Date and Tme Ptinted: 2;YI 2/99 03:06 PM
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MATRAMARCONI SPACE
Project & Charge No: RE Approval !Stimp:

HIRDLS

BOM No: ECL No Instruction Issue: Routing revision level Seri;al No:
.

a

HR2L040 05 3 3 FMOOI

Works Order No: Description Title:

AITO182080 Space View Albedo Assembly Space View Albedo Assembly

INCIDENT AND OBSERVATION RECORD

OP No NCR No INCIDENT STAn~P DATE

O-;
.,,
,, Page 12 of 12

Date and Wme Printed: 2;VI 29903:06 PM
hirsva05.doc
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~S Routing Card Pzlge 1 of 7

Part Nher ECL RRL Project / WBS
m2L040 05 3 17143/733002

t
It- Description
SPACE VIEW ALBEDO ASS~LY

Work Order Ntier Quantity Release Date Due Date
AIT0182080 1 06/08/1999 14/10/1999

llllllnllllllllllllnlllllnlllllllllllullllllllnllllllll I

Start 1111[1111111111 Finish 111111111111111

OP.NO. Work Centre Mach. No. Description St-

347 1111111111111111111111143AITa ma MCE~D FROM ~GO182060. =L040 ECL04.

$

s

348 11111111111111111111111143AITCR mm ASS=LZ IN ACCO~ANCE wI~ R8m~ WORR INSTRUC

rIoN / DRAWING

f

s

350 IIlllllllllllllllllullll 43AITm mm ASS=LE IN ACCODANCE WITS mLW~ WO~ INSTRUC

:ION / D~WING

i

s

360 1111111111111111111111143ArTm ma WSUAL ~SPE~

}

3

0 ‘!
)..,,

-...’



~S Routing Card P(age 2 of 7

Part Nher ECL RRL Project / WBS
=2L040 05 3 17143/733002

t
It- Description
SPACE VIEW ALBEDO ASS=LY

Work Order Ntier Quantity Release Date Due Date
AIT0182080 1 06/08/1999 14/10/1999

llllllllllllllllllllnllllllllIlIlllllllllllllllllIlllllllll I

Start 111111111[1111 Finish 111111111111111

op.NO. Work Centre Uch .NO . Description Stq

365 11111111[1111111111111143AITCR ~CH ASSWLE IN ACCORDAN~ WI~ ~LSVANT WORR INSTRUC

rION / DRAWING

t

s

366 Illllllmlllmlllullll43AITCR mm ASS=LE IN ACCO~ANCE WI= ~LmANT WORR INSTRVC

rION / DRAWING

$

3

367 111111111111111111111111143AITCR ma VISUAL INSPECT (~=) IAW WORR INSTRUTIONS/PROC~

m .,

G

ti

370 Illllllllllllllullllllll 43AITCR ma A SS~LE ~ ACCORDM~ WI= ~L~ANT WORR INSTRUC

:ION / D=WING

#

%
.



~S Routing Card P:kge 3 of 7

\ Part N@er ECL RRL Project / mS
,, m2L040 05 3 17143/733002

It- Description
SPACE VIEW ALBEDO ASS~LY

Work Order Nher Quantity Release Date Due Date

AIT0182080 1 06/08/1999 14/10/1999 7

@

>,

,....

Start 11111111111111 Finish /1111[11/~[1[[

op.NO. Work Ceatre Mach.No. Description st-

380 111111111111111111111111143AITCR mm VISUAL ISSPECT

t

c
.

390 Illllllullllllllllllllll 43AITCR ma CLSAN IN ACCO=ANCE WITS -WANT SPECIFICATION.

f

,

G

L

400 1111111111111111111111111430AITEI NONE AIT ELXCTRI~ I~G~TION 1.A.W. WO= INSTRUCTION

N.

{!

Y

410 Illllnllllllllnllllllll43 OAI~B NONS AIT ELX~I~ BASELI~ I.A.W. wO~ INSTRUCTION.

{/
.

● ’\,.”\’—



~S Routing Card Page 4 of 7

Part Nber ECL RRL Project / mS
m2L040 05 3 17143/733002

=

It- Description
SPACE VIEW ALBEDO ASSE~LY

Work Order N@er Quantity Release Date Due Date

AIT0182080 1 06/08/1999 14/10/1999

llllllllllllllllllllnllllllllllllllllllnlllllllmllllllll

Start 11111111111111 Finish 111111111111111

op.No. Work Centre Mach.No. Description St-

420 Illllllllllllllnllllllll 430AITPS NONE AIT PA= SVA ASS~LY. I.A.W. WORR INSTRUffION.

1

9

430 Illlllllllllllmllllllll430AITPS NONE AIT SHIP SVA ASS~LY I.A.W. WOM INSTRUCTION.

~

&

440 11111111111111111111111143AITCR mm VISU~ INSPEm (~~) ~W WON INsTR~IONS/PRO~D

m

5

t

.

450 Illllllllllllllnllullll 17 OETVI NONE ~B~TION =ST I.A.W. WORR INSTRUCTION.

//

58



.,

0’

,,

0“,/
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~S Routing Card Page 5 of 7

Part Nher ECL RRL Project / WBS
m2L040 05 3 17143/733002

=
t

Item Description
SPACE VI~ ALBEDO ASS~LY

J

Work Order Nher Quantity Release Date Due Date
AIT0182080 1 06/08/1999 14/10/1999 1
lllilllllIlllnlllllllmmlllllllllllllllllllIlllnllllllll

Start 111111111111111 Finish Illlllllllll!ll

op.NO. Work Cmtre -ch. NO . Description Stq

460 1111111111111111111111111430AITPS NO~ AIT PACK SVA ASS=LY I.A.W. WO~ INSTRUCTION.

~

5

470 Illlmlllnllmlllllllll430 AITPS NONH AIT SHIP SVA ASS~LY I.A.W. WO~ INSTRUCTION.

r

G.

4*O 111111111111111111111111143AITCR ma VISUAL INSPX~ (~~) IAW WOM INSTRUTIONS/PRO~

m

/

5

490 Illllullllllllnllllllll43AITm ELEC POST ~BRATION TBST. I.A.W.WO= INS~UffION

//

5
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mS Routing Card Pzkge 6 of 7

Part Ntier ECL RRL Project / WBS
HR2L040 05 3 17143/733002

Ita Description
SPACE VI~ ALBEDO ASS-LY

3

Work Order N@er Quantity Release Date Due Date

AIT0182080 1 06108/1999 14/10/1999

llllllllllllllllllIllllllllllllIllnllllllllllllllllllllllll I
Start 111111111111111 Finish 11111]111[1[[1

OP.NO. Work Centre *ch.No. Description Stq

500 Illlllllllulllll!lllll430AITPS NONS AIT PA= SVA ASS~LY I.A.W. UO~ INS~UCTION.

!

c

510 Illlllllnlllllnllllllll430AITPS NONS AIT SHIP SVA ASS~LY I.A.W. WO~ INSTRU~ION.

T

520 Illllllllllllllllllnllll43AITa mm VISUAL INSPE~ (~~) IAW WOU INSTRUTIONS/PRO~

URs

[

5

530 Illlllllulllllllllnllll230E~ NO= =- VA~

!

/

5’,

,..

Q
,.,?
..



o.’
‘,

,,,,

Q“.“, ,,..

~S Routing Card palge7 of 7

Part N&er ECL RRL Project / ~S
m2L040 05 3 17143/733002

=

It- Description
SPACE VIEW ALBEDO ASS-LY

J

Work Order Ntier Quantity Release Date Due Date

AIT0182080 1 06/08/1999 14/10/1999

llllllllllllllllllllnllllllllllllllllllllllllllllllllnllll 3
Start 111111111111111

@. No. Work Centre Mach. NO. Description Strep

540 1111111111111111111111111430AITPS NONE AIT PACK SVA ASS~LY I.A.W. WORR INSTRUCTION.

‘/’

5

/

550 1111111111111111111111111430AITPS NoNR AIT SHIP SVA ASS=LY I.A.W. WORR INSTRUCTION.

~

s

560 Illlllllnlllllllllllllll 43AITCR ma VISUW INsPECT (~m) IAW WORR INSTRUTIONS/PRO~D

m

5

//

570 111111111111111111111111143AITCR mm FINU INSPEff JOB ~ RRWANT PAPERWO~ I.A.W. W

3RR INS~U=ION.

/

5
.

0’
‘,

,J:
. ..



SECTION 4

Test Event Log
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OCCURRENCE REPORT
flATRA MARCONI SPACE

FICHE D 7NCIDENT

Ref :HR.NCR.OOOOI.MMS
Issue:-~-
Date:19/01/2000
Page : 1/2

I

Occurrence type and Classification - Type d’incident et class~,m
Project - Projet

HIRDALS
Non Conformance Report Major Q Minor ~z

?ound during - Dktectk durant
MMS environment tests

Observation site - Lieu d’observation .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1

Critical item - EI&nzent critique /Item designat” -Non, ~l~ntent: lSupplier - Fournisseur:
SVA I MMs

I
1

ternID: ~1 ,“B atch nb : Serial Nb or Qty of affected-

2L FM I
.

FO01,AIT0182080
I

Spec / Drawing t Procedure’ Kef and Issue

31L+
Originator: N. CROSSLAND

- s&ols - ~r b.x. Visa
i

;hort description - Titre: FM SVA Vibration Test

)etaded descrlpt]on - Descrlptlon detadlee
~lerical error in-updating fiorn EM test procedure-wrong frequency break points identified for random vibration
;st - peak level should be between 160-250 Hz. FM levels correct. YY 1st axis vibration - Changes noted between
re & post vibration test

T)uspected cause - Cause suspectee
:hanges concluded to be due to unit structure of compressed tubular seal, pre-tensioned springs and moving }parts

)edding in i settling”. Supported by fact that degree of changes significantly reduced in next 2 axes.

disposition : Use as is RFW. Dkrogatio~t: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

;urative action : """"~~"~""""&~~" ""--` """""""'"""""""'"""""""""""""""""""""""`""""""""''"""""""""""""""""""".—
............ . ... ... . . ...... . .. ... . .. .. .. .. .... .. ... ... .. .. ...... .. ... ... .. .. ..... .. .. ... . .. .... .. .. ..... ... .. ..... ... .. .... . .. .... .....

Mm/ CRMAPPROVAL

Name

Function Quality Ingeniering

r
Date - Visa IG- ~,.~
> —

disposition and curative action verification

Nme : .....................................

3ate : .....................

~orrective action : ....... . . ... .. .. ..... ... . .... .. .. ..... ... . .... . .. ..... .. .. ... .. .. ... .. .

k//\,...............................................................................................
.................................................................................................

CUSTOMER APPRO VA~
(Dot ref. or signature)

Closure - C16ture

Qua “tyresponsible .
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1. SCOPE

This document details the test plan and requirement to verify the HIRDLS Space V[ew
Aperture Assembly Flight Model at unit level.

2. APPLICABLE DOCUMENTS

2.1 Documents

a) Sun Shield Requirement Specification SP-HIR-50.
b) STH, SSH and SVA Design Development and Test Plan W-MMS-248.
c) Manual for SSH & SVA Test equipment (EGSE) TC-MMS400

2.2 Drawings

a) Space Mew Albedo Shield assembly -HR2L040
b) Vibration Fitiure - TAA2203.
c) Thenal Vacuum and Assembly Fitiure - TW217.

3. TEST PLAN

3.1 Model Philosophy

The SVA model philosophy is defined in the STH, SSH and SVA DD&T plan, ADZ. 1 (b). The
FM will be subjected to the acmptance leveltests described herein.

3.2 Test Specimen

The test specimen is the SVA assembly FM unit - HR2L040.

3.3 Test Sequence

The test sequence for the FM SVA assembly is as follows:-

. Baseline functional test.

. Thermal vacuum test.

. Vibration test.

. Post V[bration fundional test.
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4. TEST REQUIREMENT

This Section details the full test programme which shall be implemented to verify the Space
View Aperture Assembly FM at unit level. The instruction sheets included in Appendix A are
intended as an aid to the test flow and as a pro forma for the test results. They should k~e
used in conjunction with the main body of this procedure and modified expediently if
required.

4.1 General Requirements

The following general requirements are applicable throughout the course of all testing :-

After each motor drive operation cycle, prior to subsequent operation cycle allow:-
15 minutes for motor to cool in vacuum
5 minutes for motor to cool in air

Once motor has stalled after operation cycle, it should be switched off immediately

4.2 Preliminary Tests

Motor assembly HR2LO04 to be tested to verify operation of both motors prior to integrcltion
into HR2L040. Test in accordance with PO-DIS-MMB-GM-0030 - Motor assembly bum-in
test.

● Setup SVA assembly (HR2L040) in assembly fitiure ~AA2217) with cover hinge axis
vertical.

● Determine torque to manually operate mechanism.

4.2.1 Preliminary Electrical Tests

Fit saver connector to SVA connector
Connect motor flying leads together temporarily to complete motor drive circuits

●

●

●

●

●

Verify terminal resistance of both SVA motors (prime and redundant): 22.7~ A 12.570

Verify microswitches open and close status against position

Verify resistance of thermistors at 20”Cs 2.8~ and that the drive is positive.

Determine resistance of grounding between cover and baseplate.
Verify pin connections with respect to each thermistor location (sketch configuration)

4.3 Determine Torque limiting resistor value

Connect short cable harness to breakout box, connect power supply +ve lead to pin 3 and -
ve lead to pin 14, for motor A. (Connect power supply +ve lead to pin 4 and -ve lead to pin9,
for motor B.) These configurations will open the cover

●

●

●

●

●

Set power supply to O Volts and 0.5 Amps.
Gradually increase voltage of power supply until drive starts to rotate.
Allow mechanism to fully open cover and switch off power supply.

Reverse +ve and -ve power supply leads switch on power supply.
Allow mechanism to fully close cover and switch off power supply.
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Using the following parameters calculate the torque limiting resistor value required to provide
a torque margin of x3 when operated at 28V.

● Terminal resistance RI
. Minimum operating voltage VI

Resistor Value =
{}

R1x28 _R1

nx3

Repeat above operations using motor B.

4.4 Baseline Functional Test

4.4.1 Hinge Drive Axis - vefical configuration test

Set up SVA assembly (HR2L040) in assembly fixture ~AA21 27) with cover hinge axis
vertical.
Connect HIRDLS EGSE cable harness to SVA connector (refer to manual TC-MMS400
para 4.1 ) and set parameters on screen.

Alternatively, if EGSE is not available :-
Connect short cable harness to breakout box, connect power supply +ve lead to pin 3 and -
ve lead to pin 14, for motor A. (Connect power supply +ve lead to pin 4 and -ve lead to pin9,
for motor B.) These configurations will open the cover

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Set power supply to 28 Volts and 0.5 Amps.
Switch on power supply
Allow mechanism to fully open cover and switch off power supply.
Verify fully open microswitch indicates mrrect status of cover.
Reverse +ve and -ve power supply leads switch on power supply.
Allow mechanism to fully close cover and switch off power supply.
Verify fully closed microswitch indicates correct status of cover.
Set power supply to OVolts and 0.5 Amps.
Reverse +ve and -ve power supply leads switch on power supply.
Gradually increase voltage of power supply until drive starts to rotate. (Record
voltage)

Switch off power supply, increase voltage of power supply to 28V, switch on power
supply.
Allow mechanism to fully open cover and switch off power supply.
Verify fully closed microswitch indicates correct status of cover.
Set power supply to O Vohs and 0.5 Amps.
Reverse +ve and -ve power supply leads switch on power supply.
Gradually increase voltage of power supply until drive starts to rotate. (Remrd
voltage)
After cover rotates to close position and stalls, gradually increase voltage of power
supply until drive starts to rotate. (Record voltage)
Allow mechanism to fully close cover and switch off power supply.
Verify fully closed microswitch indicates correct status of cover.
Repeat opening / closing to a total of 10 operations

‘\e
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4.4.2 Hinge Drive his - horizontal configuration test

Set up SVA assembly (HR2L040) in assembly fixture ~M217) with cover hinge axis
horizontal. Repeat operations detailed in para 4.3.1.

4.5 Wbration Test

The FM unit shall undergo workmanship level random vibration testing. Low level sine
surveys shall be performed before and after each random vibration test to verify that ttle
dynamic charatieristi~ of the unit have not changed. The test sequence shall be as follows :

For each axis in turn (no preferen~ for the order):

Low level sine survey (See Setion 4.5.1)
Workmanship level random vibration (See Setion 4.5.2)
Low level sine survey (See Se~on 4.5.1)

The vibration axes and accelerometer positions are defined in Figure 4.5-1. For testing, the
SVA shall be mounted to the vibration fitiure (Drawing No. TAA2203) in accordance with the
top level Assembly Drawing (No. HR2L040) requirements.

,/ “. -’

(.
\

Position 2

“\ \.
-,.., ‘

Figure 4.5-1 Test hes and Instrumentation Definition for Wbration Test
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Tri-axial acmlerometers shall be mounted at each of the positions shown which are
summarised below.

Position 1 Centre of Aperture cover
Position 2 SVA baseplate adja~nt to door
Position 3 End of the Motor Housing
Position 4 Albedo Shield Cover

Note: Refer to Test Director for exad positions of instrumentation

4.5.~ Sine Survey

Low level sine suweys shall comprise a single sweep from 5 to 2000 Hz at a sweep rate of 2
otiaves/minute and at a level of 0.2g.

4.5.2 Random Wbration

Workmanship test levels are given in Table 4.5-2. FM tests shall have a duration of 60
seconds per axis.

x
Y

z

Frequency Level Total Level
(Hz) (g’lHz) (grins)

20 0.01 )
20-50 +3 dB/oct )

50-800 0.08 ) 7.4

800-2000 -3 dB/oct )“

Table 4.5-2 Random Wbration Workmanship Test
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4.6 Post Wbration Function Test

Conned HIRDLS EGSE cable harness to SVA connector (refer to manual TC-MMS400
para 4.1 ) and set parameters on screen.

Alternatively, if EGSE is not available:-
Conned shoti ~ble harness to breakout box, conned power supply +ve lead to pin 3 and -
ve lead to pin 14, for motor A. (Conned power supply +ve lead to pin 4 and -ve lead to pin9,
for motor B.) These configurations will open the cover

)4
Set power supply to 28 Volts and 0) Amps.
Switch on power supply
Allow mechanism to fully open cover and switch off power supply.
Verify fully open microswitch indicates correct status of cover.

Reverse +ve and -ve power supply leads switch on power supply.
Allow mechanism to fully close cover and switch off power supply.
Verify fully closed microswitch ind~tes correti status of cover.
Set power supply to O Volts and 0$ Amps.
Reverse +ve and -ve power supply leads switch on power supply.
Gradually increase vohage of power supply until drive starts to rotate. (Recordl
voltage)

Switch off power supply, increase voltage of power supply to 28V, switch on ~]ower
supply.
Allow mechanism to fully open cover and switch off power supply.
Verify fully closed microswitch indi ates corred status of cover.

5Set power supply to OVolts and ~ Amps.
Reverse +ve and -ve power suppiy leads switch on power supply.
Gradually increase voltage of power supply until drive starts to rotate. (Recorcl
voltage)
After cover rotates to close position and stalls, gradually increase voltage of r~ower
supply until drive starts to rotate. (Record voltage)
Allow mechanism to fully close cover and switch off power supply.
Verify fully closed microswitch indicates corred status of wver.
Repeat opening / closing to a total of 4 operations

4.6.1 Test Results

Compare post-vibration test results with the baseline functional test results (Para 4.3).
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4.7 Thermal Vacuum Test

The FM unit shall be tested in vacuum (cl 0-5Torr) at its upper and lower acceptance
temperature limits whilst operational and when driven by representative eletironi~. The
thermal vacuum test profile is shown in Figure 4.5-1. The SVA shall be mounted so that the
hinge axis is verti~l. The test shall be controlled by the reference thermocouple which shall
be attached to the baseplate.

The time duration spent at each upper or lower limit shall be a minimum of 4 hours (see
Figure 4.5-1 ). The rate of change between limits shall not ex~ed 5°C/min.

Acceptance temperature limits are given in Table 4.S1.

Table 4.5-1: Acceptance Temperature Limits (“C)

The time duration (minimum) spent at each limit and the maximum rate of change between
limits, shall be 4 hours and 5°C/min respetiively (see Figure 4.5-1). The unit shall be tested
through 4 complete thermal cycles.

4.7.1 Test Configuration

Fit SVA to assembly fixture TAA21 27. Fastener torque tightening requirements are detailed
in SVA assembly drawing HWL040. @



..
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4.7.2 Functional tests

The tests detailed below are to be performed:-
prior to closing chamber,

after cold temperature soak at -25”C,

after raising temperature to 25°C, and

at ambient temperature (in vacuum) after completion of 4 thermal cycles.
This represents a total of 16 operations (8 with motor A selected, and 8 with motor B
selected).

Set up SVA assembly (HR2L040) in assembly fixture ~AA21 27) with cover hinge axis
horizontal. Connect short cable harness to HIRDLS EGSE (refer to manual TC-MMS400
para 4.1 ) and set parameters on screen.

Alternatively, if EGSE is not available:-
Connect shofi cable harness to breakout box, connect power supply +ve lead to pin 3 and -

)

ve lead to pin 14, for motor A. (Connect power supply +ve lead to pin 4 and -ve lead to pin9, ●
for motor B.) These configurations will open the cover

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

*4
Set power supply to 28 Volts and O.# Amps.

Switch on power supply
Allow mechanism to fully open cover and switch off power supply.

Verify fully open microswitch indicates correct status ofcover.
Reverse +ve and -ve power supply leads switch on power supply.
Allow mechanism to fully close cover and switch off power supply.
Verify fully closed microswitch ind~ tes correct status of cover.

7Set power supply to O Volts and O. Amps.
Reverse +ve and -ve power supply leads switch on power supply.

Gradually increase voltage of power supply until drive starts to rotate. (Record

voltage)

Switch off power supply, increase voltage of power supply to 28V, switch on power
supply.
Allow mechanism to fully open cover and switch off power supply.

Verify fully closed microswitch indimtes correct status of cover.

Set power supply to O Volts and O’#Amps.

Reverse +ve and -ve power supply leads switch on power supply.

Gradually increase voltage of power supply until drive starts to rotate. (Record
voltage)

After cover rotates to close position and stalls, gradually increase voltage of power
supply until drive starts to rotate. (Record vokage)
Allow mechanism to fully close cover and switch off power supply.
Verify fully closed microswitch indicates correct status of cover.
Repeat the above sequence for motor B.

4.7.2.1 Test results

Open chamber to inspect SVA assembly.
Compare these test results with the baseline functional test results (Para 4.3) and calculate ‘

,,.

torque margins.
c
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APPENDIX A DETAILED TEST INSTRUCTIONS
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SECTION 4

Test Event Log
Vibration Testing



Perform vibration testing in 3 axes in accordance with Section 4.5 of Test Procedure
referred to above.

Mbration fixture (TAA2203) is currently held by EW. Jig intetiace is compatible with small
(2” pitch) vibrator.

Unit is currently being built and will require a some baseline functional testing prior to
vibration. Realistic estimated start date is Wednesday 19* Janua~.

AIT to supewise unit installation and turn-around between axes.

kr{ . ~ ~LJ~ . ~~ M~* ~QS .
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Sheet Ref El I Job Ref No: I & xLmg

EQUIPMENT LOG SHEET .

Equipment Equipment .Serial Calibration D:~te&
Description Type. Number- “ Recai Date Stamp

Controller SD 1201 2.1618
Controller ‘SD 1700 (Javelin) 29666 I
Controller SD 2552B(I) 2932-~Wl \ Do

Controller SD2552B(2) B32-~85
#

~:m:
120

Protector 1 TAP-1 000 361

Protector 2 TAP-1’000 ‘, 360 “ “ (. ,~:
‘[~ I OQ

,, ...
.

Data Anal~ser “, , “,”“..,.“
\

CDSI M 6000 ‘ D 1-1S002 1

CDS2 EDASP 7610 68679 10 II DO 1

Safe~
Accelerometer “’”” .”’..
Ling L980 Endevco 226C
Ling L964 Endevco 226C
VP2500 Endevco 226C
VP1200 Endevco 226C

Tape Recorder RACAL V Store 25368

Strain Gauge
Conditioning

Power Supply 2~10A NSN
Module 1 2120A 101720
Module 2 2120A 116766
Module 3 2120A 116345
Module 4 2120A 116346
Module 5 2120A 101773

Dir: E:\evtadmin\general
File: EquipE1.doc



4. VIBRAmON CHECK UST

immediately before running the vibmtor, check the following

1

2

3

4

7

8

9

0’
\..,

Vibmtor

a) Twnnion bolts ~GHT

Accelerometer

a) Leads to BOOM conct as per logbook
b) Lead connections mG~

Logbook

a) Vibmtor ORIENTAmON certified in Logbook
b) Vibmtion H~RE assembly TORQUE cedtied in logbook
c) UN~ assembfy TORQUES recoded in logbook
c) Ji@unit DIAGRAM drawn in logbook
d) Accelerometer lNSTAUmON ceflified in logbook

.

Charge Amplifiers

a)
b)
c)
d)
e)

o

Boom to charge amplifier INPUTS correct as per logbook
Charge sensitivityRANGE correct as per logbook
Charge senstiwity S~NG @C/g) correct as per logbook
Accelerometer SIGNAL GAIN (Mech unWoB) approptite for the test level
~ME CONSTANT comect:

“medium’ for c 10 pC/g
‘show for >10 pC/g

Charge amplifiers CYCH ‘operate - reset - operate”

Vibration controller

a)
b)
c)
d)
e)
9
9)

Maximum OUTPUT VOLTAGE comet (100 mV normal)
TOLERANCE UNES as specfied in test procedure
ABORT limitsand lines appropriate
LOOP CHECK parameters OK
Controller SA~ features OK
MILLIVOLTS per”~ the same as the Charge Amplfiers
Check pmgmm operation in “CLOSED LOOP”

Controller connections

a) CONTROL CHANNELS connected to controller inputs
b) Controller output to comect AMPUHER

Vibration Anaiyser

a) Charge amplifier to anaiyser LEADS correct as per iogbook
b) Channei GAiN and iDEN~HCA~ONS correct
c) TUNiNG LEAD from correct controller

Final

a) IF IN DOUBT G= SOMEONE ELSE TO CHECK
b) S!amp and date logbook “V. C.L. O.K- i.e. “Vibmtion Check ListOK”
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101X WR38 2.84 22-oct-oo 2220C 1 1 13749 07-oct-oo 10 201 *

101Y V097 2.76 22-oct-oo 2220C 2 2 29560 28-Jan-00 10 202 4

Iolz VQ51 2.77 22-oct-oo 2220C 3 3 13751 07-oct-oo 10 203 +

102Y EL80 2.69 06-JUI-00 2220C 4 4 13735 10-Feb-00 10 204 +

102X UM67 2.87 06-JUI-00 2220C 5 5 18614 06-Ott-00 10 205 -

102Z UM71 2.87 06-JUI-00 2220C 6 6 28698 06-JUI-00 10 206 v,

lx XV56 2.95 04-Nov-00 2220C 7 7 13734 28-Jan-oo 10 207 ‘-

0’ lY Xvl 3 2.93 04-Nov-00 2220C 8 8 29559 27-Jan40 10 208 +

lZ XV19 2.9 27-Jan-00 2220C 9 9 13745 06-JUI-00 10 209 +

2x DR08 2.76 17-Mar-00 2220C 10 10 25958 27-Jan-00 10 210 4

2Y WR91 2.93 17-Mar-00 2220C 11 11 14359 12-Aug-00 10 211 L

2Z WR74 2.97 17-Mar-00 2220C 12 12 13744 06-JUI-00 10 212 +

3x AJDA9 1.4 05-Jul~O 2222C 13 13 156383 22-oct-oo 10 213 +

3Y A70Y 1.56 09-Apr-00 2222C 14 14 55080 25-Mar-00 10 214 “

3Z B82B 1.62 25-oct-oo 2222C 15 15 155276 26-Mar-00 10 215 +

4x 21758 1.36 21-Jun-00 2222C 16 16 155279 25-Mar-00 10 217 “

4Y 21801 1.35 1l-Jun-00 2222C 171q 17 469738 12-JuI-00 10 218 +

4Z 21620 1.37 21-Jun-00 2222C 1$ 6 18 55055 21-oct-oo 10 219 -
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SECTION 4

Test Event Log
Thermal Vacuum Testing
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MATE / DEMATE LOG

Connector Savers have been used throughout the life of the SVA and hence, a
Mate / Demate Log is not applicable.
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Cleaning Log Sheet

H.I.R.D.L.S Space View Albedo
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Ml items are cleaned in accordance witi3164-SS070-PLP Issue A

B.O.M No Pati No Lsue Description stamp Date

1 WL 004 01 MotorAssembly .~l .@

I

2 WL 008 04 +Y Mowting Panel

3 ~L 034 02 Cover

4 RL 010 01 Momting Bracket

5 WLO1l 01 Mouting Bracket

6 WL 012 01 Mounting Bracket

7 WL 013 01 Bmcket

8 WL 014 02 Screw Stop

9 WL 015 01 Mo~ting Bracket

10 WL 016 03 Mountig mange s

11 WL 017 01 Drive htetiace

12 ~L 018 01 Screw Special

/

13 WL 019 01 stop L yk/77

15 WL 02 I 01 Locking Sleeve [“’7 (/74I
#



01 Spigot

*’W 03 Housing

I 18 I WL 024 02 Cover Guide

01 Cover Spot

02 Housing Torsion Spring

02 Spring Support Housing

I 19 I 3164-SVO07-20

1

I 23 I WL 058 02 stop spring

WI 025 03 Bracket ( Comector )

/“106 q5/103 Mom~g Bracket

02 Mbedo ShieldI 26 I WL 036

27
1

01 Shim Set

01 Special Bush28 I I

I

29 I 01 I Shim Pack
I

32 I GMS 424 01 I Adapter Plate

01 Washer Special35 1

0 ‘>

.: I

36 I ~L 033 01 Spacer

I 61 I MSO 339 I Nut

67 m 50057

68 m 50019

69 ML 50036 I Betig Flange
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1. SCOPE

This document is intended to address the minimum assembly and disassembly requirements
for the FM Structure Thermal Subsystem only and is not intended to cover other subsystem
unit integration requirements. The Instrument Integrator is responsible for STH and Unit
integration.

This handbook is appli~ble to the HIRDLS Flight Model (FM) Strudure Thermal Subsystem
Assembly.

It defines the instru~ons for;

assembling and disassembling the component parts of the HIRDLS Strudure Assembly,
integration of the Spa= Mew Aperture Assembly, and
integration of the Sunshield Door and Aperture Plate Assembly. ‘J,

These three main assembly adivities form a Iogiml division of this handbook as follows:- ●

Sedions 6, 7 and Appendix A - Assembly and disassembly of the STH Strudure Assembly
Setiion 8 and Appendix B - Integration of the Spa= Mew Aperture Assembly
Setiion 9 and Appendix C - Integration of the Sunshield Door and Aperture Plate Assembly

For integration of the Thermal Subsystem (BOM 3164-THOOI-02-F), refer to Installation Handbook SP-
MMS471.

*>

o
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2. DOCUMENTS

The latest issue of the following documents is applicable at the date of issue of this document.

2.1 Applicable DocumenS

AD1

AD2

AD3
AD4
AD5

AD6
AD7

Structure~hermal Subsystem Specification SP-HIR-031
Document
Sunshieid Subsystem Specification SP-HIR-050
Document
Turnover Stand Assembly Instructions TC-RAL-094
Turnover Stand Assembly Drawing AO-KE-01 24-380-01
Lifting Frame Assembly and Operating TC-RAL-144
Instructions
Lfiing Frame Assembly Drawing AO-KE-01 24-100-00
Electrical Bonding Resistance Test TP-MMS-335
Procedure -

2.2 Reference Documen~

RDI

RD2

RD3

RD4

2.3 Drawings

DG 1
DG2
DG3
DG4

Internal lntetiace Control Document SP-HIR-200
(System Section)
Flight Model (FM) Structure Assembly DW-MMS435
Drawing Tree and List
Flight Model (FM) Sunshield/HDA Assembly DW-MMS436
Drawing Tree and List
Flight Model (FM) Space Mew Aperture DW-MMS437
Assembly Drawing Tree and List

Structureflhermal Subsystem ICD DW-MMS-254
Sunshield Subsystem ICD DW-MMS-307

‘Space Mew Albedo Assembly ICD DW-MMS-268
Structureflhermal Subsystem General DW-MMS-213
Assembly

● ’
.,,.~
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3. KIT OF PARTS

The following is the list of parts used for assembly of the Strudure / Thermal Subsystem (3164~SOOl -
02-F).

ITEM NO. PART NUMBER DESCRIPTION NO. OFF
100 3164-SXOOI -05-F STRUCTURE ASSEMBLY 1
200 3164-STOO1 -05-F THERMAL HARDWARE(l) 1

L ,

300 HR2L040 SPACE VIEW ALBEDO ASSEMBLY 1
400 HRILIOO SUNSHIELD & HDA ASSEMBLY 1

500 3164-SS031-05-F STRUCTURE I THERMAL ASSEMBLY 1
KIT

‘1’Thermal Hardware comprises blanket pins and grounding studs which are
incorporated on structure panels, i.e. they are not delivered as a separate tern

TABLE 3-1 PARTS LISTING OF THE STRUCTURE 1THERMAL SUBSYSTEM ASSEMBLY

The following is the list of patis used for assembly of the Strudure Assembly (3164-SXOOI-05-F).

ITEM NO. PART NUMBER DESCRIPTION NO. OFF
1 3164-SXO02-05-F BASEPLATE 1
2 3164-SXO03-05-F -X OUTER PANEL 1
3 3164-SXOOS05-F +X OUTER PANEL 1
4 3164-SXO05-05-F MID PANEL 1
5 3164-SXO06-05F -Y OUTER PANEL 1
6 3164-SXO07-05F +Y OUTER PANEL 1
7 3164-SXO08-05F +Y SUNSHIELD LIP 1
8 3164-SXO09-05F MEZNINE PANEL 1
9 3164-SXOI O-O%F ELECTRONICS SHELF 1
10 3164-SXOI 2-05F EU TOP PANEL 1

1 J

11 3164-SXO13-O%F FIXED SUNSHIELD 1
12 3164-SXO17-OSF SUNSHIELD SUPPORT PANEL 1
13 3164-SX031 -05-F -X SUNSHIELD LIP 1!
15 SFI 05-0001-019N M4 X 0,7 TITANIUM TORX 136

HEAD SCREW 14 LONG
16 SF1 05-0001-018N M4 X 0,7 TITANIUM TORX 46

HEAD SCREW 12 LONG
17 SF400-0001-006N M4 STAINLESS STEEL 182

WASHER

TABLE 3-2 PARTS LISTING OF THE STRUCTURE ASSEMBLY

spmmW55-2.doc
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4. MECHANICAL GROUND SUPPORT EQUIPMENT (MGSE)

4.1 All assembly, disassembly, and lifting operations petiorrned during the Strudure / Thermal
Subsystem Assembly shall utilise the following support equipment.

HIRDLS Turnover Stand Assembly Part No. AO-KE-0124-380-01
HIRDLS Lifting Frame Assembly Part No. A& KE-01 24-100-00

4.2 Operating instructions are defined in both AD3 and AD5 respectively.

o ‘\
)
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5. GENERAL ASSEMBLY INSTRUCTIONS

5.1

5.2

5.3

5.4

Due to the complexity of this assembly, it is advised that this procedure is thoroughly read and
the assembly sequence fully understood, before any assembly or disassembly operations are
undertaken.

Unless othewise stated, loosely assemble the structure using torque values not to exceed
50~0 of the full value specified for panel fixings. Ensure that there is no distortion or Misting of
the panels and that the structure is in a stress free state prior to the final torque being applied.

Tolerance on maximum torque values shall be+ 10% of applied torque up to a maximum

tolerance of& 0.1 Nm.

Gaps exceeding 0.05mm be~een cleat/ panel intetiaces, and mating panel edges should be
shimmed prior to torquing the relevant fixings. ,.!

o
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6. STH STRUCTURE ASSEMBLY PROCEDURE

Numbers in Brackets (x) refer to the item numbers shown in Table 3.1.

Appendix Al-1 shows an exploded view of the structures’ component parts for clarification.

6.1 Attaching the +X Outer panel (Item 3)

6.1.1 Appendix Al-2 shows the minimum build requirement for attaching the +X Outer Panel.

6.1.2 Assemble the +X Outer Panel (3) to the Baseplate (1) using 8 off screws (15) and 8 off
washers (17). Torque fixings to 6.0 Nm. Refer to Section 5.2 prior to fitting the panel.

6.1.3 Attach the grounding straps to the grounding points between the +X Outer Panel and
\

9’
Baseplate grounding studs (2 o~. Torque fixings supplied to 2Nm, ensuring grounding straps
do not rotate on tightening.

6.2 Attaching the +Y Outer Panel (Item 6)

6.2.1

6.2.2

6.2.3

6.2.4

Appendix Al-3 shows the minimum build requirement for attaching the +Y Outer Panel.
However, an alternative minimum build is to attach the Mid Panel (4) as defined in Section 6.3
instead of the +X Outer PaneI (3).

Attach the +X Outer Panel (or Mid Panel (4)) as described in Section 6.1 (or 6.3).

Assemble the +Y Outer Panel (6) to the Baseplate (1) and to the +X Outer Panel (3) using 12
off Screws (15) and 12 off Washers (17). Torque fixings to 6.0 Nm. Refer to Section 5.2 prior

to fitting the panel.

Attach the grounding strap on the panel to the grounding point on the +X Outer Panel. Torque

fixing supplied to 2Nm, ensuring grounding strap does not rotate on tightening.

● ’

)

6.3 Attaching the Electronics Compartment Sub-assembly (Items 2,4,9 and 10)

6.3.1

6.3.2

6.3.3

6.3.4

0

“)
./,f

Appendix Al 4 shows the minimum build requirement for attaching the Electronics
Compartment Sub-assembly.

Assemble the Electronics Panel (9) to the Mid Panel (4) and the -X Outer Panel (2) using 14
off Screws (15) and 14 off Washers (17). Torque fixings to 6.0 Nm. Refer to Section 5.2 prior
to fitting the panels.

Assemble the EU Top Panel (1O) to the Mid Panel (4) and the -X Outer Panel (2) using 13 off
Screws (15) and ~3 off Washers (17). Attach the two cleats on the EU Top Panel to the -X
Outer Panel using 4 off Screws (16) and 4 off Washers (17). Torque fixings to 6.0 Nm. Refer
to Section 5.2 prior to fitting the panels

Fit the completed Su&Assembly to the Baseplate (1) using 13 off Screws (15) and 13 off
Washers (17). Torque fixings to 6.0 Nm. Refer to Section 5.2 prior to fitting the assembly.

spmmti552.doc
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6.3.5 Attach grounding straps between the following grounding points:-

-X Panel (2) and Baseplate (1)
-X Panel (2) and EU Top Panel (1O)
-X Panel (2) and Electronics Panel (9)
Mid Panel (4) and +Y Outer Panel (6)

Torque fixings supplied to 2Nm, ensuring grounding straps do not rotate on tightening.

6.4 Attaching the Me-nine Panel (Item 8)

6.4.1

6.4.2

6.4.3

6.4.5

Appendix Al-5 shows the minimum build requirement for attaching the Me~anine Panel.

The +Y Outer Panel (6) and Mid Panel (4) should be attached and torqued to the values
provided in Sections 6.2 and 6.3, respectively. \

o
Assemble the Me~anine Panel (8) to the +Y Panel (6) and the Mid Panel (4). Use 2 off
Screws (15) and 2 off Washers (17) for attachment to the +Y panel and attach the seven cleats
on the Me~anine Panel to the Mid Panel using 14 off Screws (16) and 14 off Washers (17).
Torque fixings to 6.0 Nm. Refer to Se&Ion 5.2 prior to ftiing the panels.

Attach the grounding strap on the Mezanine Panel to the +Y Outer Panel grounding point.

Torque fixings supplied to 2Nm ensuring grounding strap does not rotate on tightening.

6.5 Attaching the -Y Outer Panel (Item 5)

6.5.1

6.5.2

6.5.3

6.5.4

6.5.5

Appendix Al-6 shows the minimum build requirement for attaching the -Y Outer Panel.

Attach the +X and +Y Outer Panels, the Electronics Compatiment Sub-assembly and the
Me~anine Panel as shown in Sections 6.1 to 6.4.

Assemble the -Y Outer Panel (5) to the Baseplate (1) using 10 off screws (15) and 10 off

Washers (17). Torque fixings to 6.0 Nm. Refer to Section 5.2 prior to fitting the panel. @

Assemble the -Y Outer Panel to the Mezanine Panel (8), Mid Panel (4), -X Outer Panel (2),

+X Outer Panel (3), and Electronics Shelf (9) using 22 off Screws (15) and 22 off Washers

(17). Torque fixings to 6.0 Nm. Refer to Section 5.2 prior to fitting the panels.

Attach the grounding straps between the -Y Outer Panel and the Baseplate, the -Y Outer

Panel and the Me~anine Panel, and the -Y Outer Panel and the Mid Panel. Torque fixings
supplied to 2Nm, ensuring grounding straps do not rotate on tightening.

6.6 Afiching the Sunshield Support Panel (Item 12)

6.6.1 Appendix Al-7 shows the minimum build requirement for attaching the Sunshield Support
Panel.

6.6.2 Attach the Electronics Compartment Sub-assembly as shown in Section 6.3.

spmmW5~2.doc
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6.6.3

6.6.4

6.6.5

Attach the Sunshield Suppoti Panel (12) to the EU Top Panel (10) using 12 off Screws (16) and
12 off Washers (17). Torque fixings to 6.0 Nm. Refer-to Section 5.2 prior to fti[ng the panels.

Attach the -X Sunshield Lip (13) to the Sunshield Support Panel and the -X Outer Panel using
8 off Screws(16) and 8 off Washers (17). Torque fixings to 6.0 Nm. Refer to Section 5.2 prior
to fitiing the panels.

Attach the grounding straps between the EU Top Panel and Sunshield Suppoti and the -X
Sunshield Lip and the -X Outer Panel. Torque fixings supplied to 2Nm, ensuring grounding
straps do not rotate on tightening.

6.7 Attaching the Fixed Sunshield Panel (Item 11)

6.7.1

9
‘1

6.7.2

6.7.3

6.7.4

Appendix Al-8 shows the minimum build requirement for attaching the Fixed Sunshield Panel.

Attach the structure panels as shown in Sections 6.1 to 6.6.

Assemble the Fixed Sunshield Panel (11) to the -X Outer Panel (2), -Y and +Y Outer Panels
(5 and 6), and the Sunshield Suppoti Panel (12) using 15 off Screws (15) and 15 off Washers
(17). Torque fixings to 6.0 Nm. Refer to Section 5.2 prior to fitting the panels. Note that the
interface to the sunshield support panel (12) requires shims at each of the 3 fixing positions –
refer to Section 10 for details.

Attach the grounding straps between the Fixed Sunshield Panel and the +Y Outer and the -Y
Outer Panels. Torque fixings supplied to 2Nm, ensuring grounding straps do not rotate on
tightening.

6.8 Attaching the +Y Sunshield Lip (Item 7)

6.8.1

Q ‘i 6.8.2
,,

6.8.3

6.8.4

Appendix Al-9 shows the minimum build requirement for attaching the +Y Sunshield Lip.

Attach the +X and +Y Outer panels as shown in Sections 6.1 and 6.2.

Assemble the +Y Sunshield Lip (7) to the +Y Outer Panel (6) using 4 off Screws (16) and 4 off
Washers (17). Torque fixings to a value of 6.0 Nm. Refer to Section 5.2 prior to fitting the lip.

Attach the grounding strap from the +Y Outer Panel to the nearest fixing on the +Y Sunshield
Lip (7) using 1 off Screw (16) and 1 off Washer (17), ensuring grounding strap does not rotate
on tightening.
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7. STHSTRUCTURE DISASSEMBLY PROCEDURE

7.1 Removing the Sunshield Lips

7.1.1 Remove the grounding straps from the Sunshield lips. Only one end of each strap need be
removed.

7.1.2 Remove the +Y Sunshield Lip (Item 7) from the +Y Panel (Item 6). Bag and tag the screws
(16) and the washers (17).

7.1.3 Remove the -X Sunshield lip (13) from the Sunshield Supped Panel (12) and the -X Outer
Panel (2). Bag and tag the screws (16) and the washers (17).

7.2 Removing the Fixed Sunshield and Sunshield Support Panel

7.2.1 Remove the grounding straps from the -Y Outer Panel (5), the +Y Outer Panel (6) and the
EU Top Panel (10). Only one end of each strap need be removed. Bag and tag all screws
and washers.

7.2.2 Remove the Fixed Sunshield (11) from the -Y Outer Panel (5), +Y Outer Panel (6),
+X Outer Panel (3) and the Sunshield Support Panel (12). Bag and tag the screws (15),
washers (17), and shim packs.

7.2.3 Remove the Sunshield Suppoti Panel (12) from the EU Top Panel (10). Bag and tag the screws

(16) and the washers (17).

7.3 Removing the -Y panel

7.3.1

7.3.2

7.3.3

7.3.4

Remove the grounding straps from the grounding points on the Baseplate (1), the Me~anine
Panel (8), and the Mid Panel (4). Only one end of each strap need be removed. Bag and tag

all the screws and washers.
>,,

Disconnect the -Y Outer Panel (5) from the +X Outer Panel (3) and the -X Outer Panel (2). @
Bag and tag the screws (15) and the washers (17).

Disconnect the -Y panel (5) from the Me~anine Panel (8), the Mid Panel (4), and the
Electronics Shelf (9). Bag and tag the screws (15) and the washers (17).

Remove the -Y PaneI (5) from the Baseplate (1). Bag and tag the screws (15) and the washers
(17).

7.4 Removing the Me~anine Panel

7.4.1 Remove the grounding strap from the grounding point between the Mezanine Panel (8) and

the +Y Outer Panel (6). Only one end of the strap need be removed. Bag and tag all the screws
and washers.

7.4.2 Remove the Me~anine Panei (8) from the +Y Panel (6), and the Mid Panel (4). Bag and tag
the screws (15 and 16) and the washers (17).

o
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7.5 Removal of the Electronics Compartment Sub-assembly

7.5.1 Remove the grounding straps (Item 27) from the grounding points between the following
panels:-

-X panel (2) and the Baseplate (1)
-X panel (2) and the EU Top Panel (10)
-X panel (2) and the Eledronics Shelf (9)
Mid Panel (4) and the +Y Panel (6)

Only one end of each strap need be removed. Bag and tag all the screws and washers.

7.5.2 Remove from the Baseplate (1) and the +Y Panel (6), the Eletironi~ Compartment
subassembly, which comprises the EU Top Panel (1O), the Mid Panel (4), the Electronics Shelf
(9), and the -X Panel (2). Bag and tag the screws (15) and the washers (17).

...

0 ~ 7.5.3 Remove the EU Top Panel (10) from the Mid Panel (4) and the -X Panel (2). Bag and tag the
screws (15 and 16) and the washers (1”7).

7,5.4 Remove the Electroni~ Shelf (9) from the Mid Panel (4) and the -X Panel (2). Bag and tag the
screws (15) and the washers (17).

7.6 Removing the +Y Outer Panel

7.6.1 Remove the grounding strap from the grounding points between the +Y panel (6) and the +X
Panel (3). Only one end of the strap need be removed. Bag and tag all the screws and
washers.

7.6.2 Remove the +Y Panel (6) from the Baseplate (1) and the +X Panel (3). Bag and tag the
screws (15) and the washers (17).

7.7 Removing the +X Outer PaneI

o)
7.7.1 Remove the two grounding straps between the +X Panel (3) and the Baseplate (1). One end

of each strap need only be removed. Bag and tag all the screws and washers.

7.7.2 Remove the +X panel (3) from the Baseplate (1). Bag and tag the screws (15) and the
washers (17).

● ’
‘,,
/’
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8. INTEGWTION OF THE SPACE VIEW APERTURE ASSEMBLY (SVA)

8.1 introduction

Numbers in brackets (x) refer to item numbers shown in Tables 3.1 and 3.2.

8.1.1 The Space View Aperture (SVA) Assembly (300) is fixed to the +Y Outer Panel (6) using

special for purpose fixings. These are included in the Structure/Thermal Subsystem Assembly
Kit (500).

8.2 Attaching the SVA to the structure.

8.2.1 Appendix B1-1 shows the minimum build requirement for attaching the SVA to the strudure.

8.2.2 Attach the +X Outer Panel (3), +Y Outer Panel (6) and Mid Panel (4) to the Baseplate (1) as ~~
shown in Sedions 6.1 to 6.3. ●

8.2.3 The Structure Assembly Kti for the SVA comprises the following:-

8.2.4 Remove the Albedo Shield from the SVA Assembly by unscrewing the ‘C’ hole screws shown in
Appendix BI-2.

8.2.5 Assemble 5 off fixing assemblies. Each fixing assembly must be assembled in the following ,
sequence:- Bolt Special (Bl ), followed by Spacer (B3), followed by Disc Spring (B4), and finall m
by Washer Bracket Special (62)

8.2.6 Attach the SVA to the +Y outer Panel (6) using the 5 off assemblies described in Sedion B.2.5
at positions ‘A and items B5 and B6 at Position ‘B’, as shown in Appendix BI-2. Torque fixings
to the following values.

Position ‘A’ 0,4 to0,5 Nm
Position ‘B’ 2,1 to 2,2 Nm

8.2.7 Re-attach the Albedo Shield using supplied screws and torque fixings to 0,45 to 0,55 Nm.

8.2.8 Removal is the reverse of the above. Bag and Tag all screws and washers.

spmmti5S2.doc
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9. lNTEGWTION OF THE SUNSHIELD DOOR AND APERTURE PMTEASSEMBLY

9.1 Introduction

Numbers in brackets (x) refer to item numbers shown in Tables 3.1 and 3.2.

9.1.1 The Sunshield Door and Aperture Plate Assembly (400) is attached to four panels of the
structure assembly; +Y Outer Panel (6), -Y Outer Panel (5), Menanine Panel (8) and the Fixed
Sunshield (11). Special for purpose fixings are included in the Structure/ Thermal Subsystem
Assembly Kt (500).

9.2 Attaching the Sunshield Aperture Plate to the structure.

9.2.1

●
‘i
/

9.2.2

9.2.3

9.2.4

9.2.5

.,+o.,’
9.2.6

9.2.7

9.2.8

9.2.9

0
!
,’

Appendix Cl-1 shows the minimum build requirement for attaching the Sunshield Aperture
Plate to the structure.

The Structure Assembly must be complete apart from the Fixed Sunshield (11) before
attachment of the Aperture Plate can take place. This is defined in Sections 6.1 to 6.6 and 6.8.

Loosely attach the Sunshield Aperture Plate to the +Y Outer Panel (6), -Y Outer Panel (5) and
Me~anine panel (8) using 26 off M4 x 0,7 x 12 long Ttanium Torx Head screws (Part No.
SFI 05-0001-018N) contained in the Structure/ Thermal Subsystem Assembly Kt (500). The
removable cleats at the -Y edge of the apetiure plate should be released to allow adjustment of
the aperture plate between the +Y and -Y panels. Once adjusted, the cleats shall be refitted

and the nuts r~torqued to 2.4 Nm. Note that the interface to the +Y panel (6) requires shims at

each of the 8 fixing positions - refer to Section 10 for details.

Loosely attach the Fixed Sunshield (11) to the adjoining panels as described in Section 6.7.

Loosely attach the Aperture Plate to the Fixed Sunshield (11) using the 10 off remaining M4 x
0,7 x 12 long screws. Note that the interface to the Fixed Sunshield requires shims at 9 of the
10 fixing positions - refer to Section 10 for details.

Refer to Appendix C.1 -2. Unlatch the Sunshield door by inserting an M5 socket head drive into
the raised bolt head, located on the top surface of the latch body. Rotate the drive slowly
clockwise until the latch roller disengages from the door plate and the catch engages.

-: Under nOCirCUmS~nCeSshall the drive be rotatedanti-cloc~ise whilst the
catch is engaged. This will result in damage to the latch spring mechanism.

Torque all 36 off fixings on the Apetiure Plate to 6,0 Nm.

Refer to Appendix C.1 -2. Re-latch the Sunshield door by reinsefiing the drive into the raised

bolt head. Rotate the drive slowly clockwise until the catch can be disengaged from the spring
mechanism. Gently pull the spring mechanism clear of the catch, and allow the roller to roll
back over the door plate.

Unlatch the door prior to removing the Aperture Plate from the structure. Re-latch the door on
completion. Bag and Tag all screws, washers, and shim packs.
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10. SHIM DETAILS

Shims were required at the following interfaces :-

● Fixed Sunshield to Sunshield Support Panel
● Sunshield Door and Aperture Plate Assembly to +Y Panel
● Sunshield Door and Aperture Plate Assembly to Fixed Sunshield

The general philosophy adopted was to shim gaps exceeding 0.05mm. The shims were produced from
peelable shim packs comprising 0.05mm thick layers. Failure to implement a shim strategy may
result in damage to the intetiace hardware.

Shim thickness details for the delivered Structure / Thermal Subsystem are provided in the Tables
below and with reference to the Figures in Appendix D. Shim gaps should be measured during each
build sequence as it is likely that there will be some variation due to the build-up of tolerances. ‘“

o

Shim Position Shim thickness
(See Appendix D1-1) (mm)

Al 2,00
AZ 1,60
A3 1,25

Table 10-1 Fixed Sunshieid to Sunshield Support Panel Shim Details

B2
B3
B4
B5
B6
B7
B8
B9

B1O

Shim thickness
(mm)
0,00
0,30
0,25
0,30
0,35
0,40
0,35
0,35
0,25
0,25

Table 10-2 Fixed Sunshield to Sunshield Aperture Plate Shim Details
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Shim Position Shim thickness
(See Appendix DI-3) (mm)

c1 1,25
C2 1,25
C3 1,30
M 1,00
C5 1,30
C6 0,95
C7 1,15
C8 1,10

Table 10-2 +Y Panel to Sunshieid Apetiure Plate Shim Details
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INTEGRATION OF THE STH STRUCTURE ASSEMBLY
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APPENDIX D1 -2 SHIM DETAILS - SUNSHIELD APERTURE PLATE
(VIEWED ON UNDERSIDE OF FIXED SUNSHIELD)
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APPENDIX DI-3 SHIM DETAILS - SUNSHIELD APERTURE PLATE
(VIEWED ON +Y PANEL SIDE)
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SVA Specific Instructions
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o ),,, SVA Operation

. Verify Voltage and current limit settings of EGSE

● Switch off power at the end of each operation

● Allow motor winding to cool between operations

● Do not operate both motors simultaneously.
● All operations of SVA shall be recorded in the operations log book, as total

number of operations is limited.
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1~ INTRODUCTION

1.1. PURPOSE

~is manual briefly destibes the test equipment designed to test the ~LS Sun Shield
Subsystem(SSH)andthe~LS SpaceViewAperture-(SVA)

me testequipmentisdesi=wedtoallowautomaticandmanualfunctionalandtifetesting.

1.2. DEFINITIONS, ACRONYMS AND ABBR~lATIONS

~LS : HighResolutionDynamicsLtib Sounder
SSH : Sun Stield Subsystem
SVA : Spa= ViewAperture

1.3. REFERENCES

Ref Appli=ble document issue Titie
1 SP-HIR-227 Draft SSH to IPS Interfau Control Document (lCD)

2 SP-MMS-3W 1 ProcurementSpecifimtion for a Redundant
Steppe r MotorlGeatiead Unit
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~ HARDWARE CONFIGURATION

2.1. DESCRIPTION

The test equipment consists of the fo~owing elements which are shown in Fiewe 2.1.

2.1.1.

2.1.2.

2.1.3.

2.1.4.

2.1.5.

IEEE Controllable Power Supply

EEE conmollablepower supply and associated mains and Em cable @ewlett
Packard 6654A, 60V, 9A).

Prologue P200MMX Desktop Computer

Prologue P200H Desktop Computer fitted with the following proprietary boards :-

1.

2.

3.

= Conmofler Board, National Instruments.

DataAcquisitionBoard,NatiotiSemiconductorAT-MOE Series

StepperControllerBoard,NationalSemiconductorpcStep4A and ~sociatd
ribbon cable.

National Semicondudor SCXI 1000 Rack

National Semiconductor S~ 1000 Rack containing the following boards and terminal
block :-

1.

2.

3.

4.

SH 110032 channel ando=~e multiplexer board with S~ 1300 terminal block
unit desi=matedTBOI.

SCM 1162 32 channel digiti input board with SC~ 1301 terminal block
designatd TB02.

SH 1160 16 channel relay bo=d with SCM 1324 terrnind block designati
mo3.

S~ 1181breadboard modde with stepper drive circui~, reference voltages,
currentlimitcircuitryand S~ 1301terminalblock designatedTB04.

Cable Assembly IntegmtingTBO1, TB02, TB03, TB04

Cable assembly integrating TBO1, TB02, ~03, TB04, J21 1P, J2 12P and J221P,
thereby interfacing the test equipment with the SSH and SVA ptie equipments.

Test Sotire

Test software writtenusingNationalksments hbview version5.0.1.

2.2. BLOCK DMGRAMS

A block diagram of the test equipment is shown on the next page.
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3~ HARDWARE DEFINITION

3.1. SCXI RACK

3.1.1. SCXI-1 10032 CHANNEL ANALOGUE MULmPLEXER

This is a standard National Conductor SCM board US4 to interface with the Unit
Under Test w) thermistor and consmt current tempra~e sensors.

1.

2.

3.

TheSC~ 1300Terrnind Block UniL TBOI, is usd to connect the board to the
other SC~ boards in tie rack and to the UUT.

The wiring of TBO1 is described in section 3.1.5.

Te~erature sensor and thermistor conditioning resistors are included in the TBO1
assembly.

3.1.2. SCXI-116232 CHANNEL DIG~AL INPUT .,
?

This is a standard Natioti Conductor S~ board used to interface tith the UUT ●
micro-stitches.

1.

2.

3.

The SC~ 1301 Terminal Block Unit TB02, is used to connect tie board to tie
other S~ boards in the rack and to the ~.

The wiring of TB02 is described in section 3.1.5.

PuH-up resistors are included in the TB02 assembly.

3.1.3. SCXI-1 16016 RELAY CHANNELS

This is a standard National Conductor SCM board used to switch power supplies and
cofi~e the test equipmen~

The S~ 1324 Terrnind Block Unit, TB03, is used to connect the board to the other
SCM boards in the rack and to the W.

The wiring of TB03 is described in section 3.1.5.
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3.1.4.SCXl_l180/81BASED STEPPER DRIVE BOARD

This is a standard National Conductor SC~ breadboard modde containing the
following circuitry:-

1.

2.

3.

4.

5.

6.

thr= phase stepper motor drive circui~.

2 ampere fold-back current limit.

tiee over voltage protitions, SSH stepper, SSH Hot Wax Actuator md SVA
motor.

tiee 10V voltage references for andogue conditioning p~ses on the SC~-1 100
32 Channel Ando=_e Mtitiplexer.

one 5V dcdc power converter for use by the board.

one 5V de-de power converter for use by the S~-1 16232 Channel Digiti hput
Board.

The S~ 1301Terrnind Block UniL TB04, is usd to connect the board to the otier
SC~ bomds in the rack and to the UUT.

The ting of TB04 is described in section 3.1.5.

A circuit dia=gram,layout and pm list is attached to this manti as Appendix A.

3.1.5. SCXI WIRINGLIST

A wiring list of the SC= loom is given in Appendix B which is attached to this
manual.

Theloomconnectsthefo~owingiterns:-

. TBol
● TB02
● TB03
● TB04
● P211S,15way socket which mates with SS~21 1P.
. P212S, 44 way socket which mates with SS~212P.
● P221S, 15 way socket which mates witi SVMJ221P.
. Power Supply Unit

3.2. COMP~R AND ACCESSORIES

3.2.1. COMP~R

A Prologue Pentium desk top computer is used to run the test equipment software.

Thecomputerisfittedwiththreeintemdboards:-

● E= Board
. Data Acquisition Board
. Stepper Con&ol Board

File Name : manua102.DOC
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3.2.2.

3.2.3.

3.2.4.

IEEEBOARD

The ~E board allows the computer to automatically control tie power supply to :-

. Set output voltage
● Set output current tit
● Switch the output on and off when nmessary

A standard ~ cable is used to connect the PSU to the computer.

It shodd be noted that tie power supply output is always switched off before
recotimng any of the SC= relays. h this manner the stress on tie relays is
minimisd ad the relay Me is ~sed.

DATA ACQUISrnON BOARD

The Data Acquisition Board, National Semiconductor AT-MO E Series, interfaces “.,
with the S~ rack via a National Semiconductor S~ 1349 cable.

e

STEPPERCONTROL BOARD

The Stepper Con&oller Board, Natioti Semiconductor pcStep 4A interfaces with
S~_l 180181based stepper drive board via a ribbon cable.

It shotid be noted that the red stripe on the ribbon cable shotid be at the top.
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& SOWARE DEFINITiON

. . .. . .

R~t
E

mom @a.... ..

SSH HotW& tih!
. . . ~

Rtiwt 4m
. .. . ...

HWA% OFF
&

.. . . . . ..... . ..

Fig 4.01 HIRDLS main operating panel

4.1. OPERATING INSTRUCTIONS

A picture of the no- operating screen is shown in figure 4.01.

me screen is broken down into the following tictiond block :-

4.1.1. SSH Stepper Motor Block

● ‘Redundan~e’ Selector Switch : selects prime or redundat stepper motor
Winding.

● ‘DisableEnable’ Selector Switch : enables ad disables the outputs of the stepper
drive amplifier.

● ‘PW ONF~ 0=’ Selector Switch : switches PSU power to the stepper drive
circui~.

4.1.2. SSH Hot W- Actuator Blo&

● ‘Rdundan~e’ Selector Switch : selects ptie or redundant hot w= heater
winding.

● ‘WA Pm ON~A Pm 0~ Selmtor Switch : switches PSU power to the
WA circui~.

0’)

,,,
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4.1.3. SSH Door btch Indicator Block

● ‘Ftily Disengaged Ye~o’ : ‘Yes’ indicates My disengaged, ‘No’ indicates not
tily disengaged and a flashing indicator signifies a fadt.

● ‘FWy Engaged Ye~o’ : ‘Yes’ indicates Wly engagd, ‘No’ indicates not fily
engagd and a flashing indicator signifies a fault.

4.1.4. SSH Door Postion Indicator Blo~

● ‘Folly Open Ye~o’ : ‘Yes’ indicates Mly open, ‘No’ indicates not tily open and
a flashing indicator si=~ifies a fatit.

● ‘Folly Closed Ye~o’ : ‘Yes’ indicates My closed, ‘No’ indicates not My
clod and a fluhing indicator signifies a fatit.

4.1.5. SSH Dmr Potentiometer Block
,,,

● hdicates the voltage on the door position potentiometer. It has a overall range of
\

Ov to +1OV. ●

4.1.6. SSH ~errnistor Block

●

●

●

●

●

●

●

●

●

●

●

●

Sun Sensor Al : cdibrati in “C for a 12 k Ohms thermistor.
Sun Sensor A2: calibrated in “C for a 12 k Ohms thermistor.
Sun Sensor A3 : cdibrati in “C for a 12 k Ohms thermistor.
Sun Sensor A4: Not fitted, ignore r=ding.
Sun Sensor B 1: ctibrated in “C for a 12 k Ok tietistor.
Sun Sensor B2: ctibrated in “C for a 12 k Oti thermistor.
Sun Sensor B3 : calibrated in “C for a 12 k Ohms thermistor.
Sun Sensor B4 : Not fiti, ignore reading.
~A Temp A : ctibrated in ‘C for an AD590 temperature sensor.
WA Temp B : calibrated in ‘C for an AD590 temperature sensor.
Motor Temp A : cdibrati in “C for an AD590 temperature sensor.
Motor Temp B : calibrated in ‘C for an AD590 tempe~e sensor.

4.1.7. SSH Step Count R~uest Block

. Mows manual loading of desired step count which is initiated when the ‘enter’ is
pressd. Note hat stepper power and enable switches must be in an operational
position for correct operation. One step count qtis 0.1 mechanical degrees of
door movement with positive being in the direction of the opening door.

4.1.8. SSH Step Count Block

● Displays the current step count.

4.1.9. SSH Step Blo&

● Alows selection of manual or automatic step count conrol. Automatic step control
is usd for life testing in the tbeti vacuum chamber.
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4.1.10. Vobge Seledor Block

● M1OWS the PSU voltageto be set, via the ~E bus, fromthe computerfront panel.

4.1.11. SSH Step Reset Bl@

● Resets the counter
elwticd degrees.

on tie stepper drive bored to its referen~ position at mro

4.1.12. SSH Step Catibrate Bbti

● Nlows the initiation of the automatic ctibration of the door potentiometer against
stepper motor steps.

4.1.13. Hl~LS Catibrate Blo&

● Mows thermistor data to be added
● See swtion on CW~RA~ON P-

4.1.14. SVA Drive Motor Blo&

● ‘Reversfiorward’ Sel~tor Swiwh : sel~ts reverse or forward SVA motor
operation.

● ‘Winding winding B’ Selwtor Swi&h: selwts SVA motor winding.
● ‘Motor ONMotor 0~ Selector Swimh: switchesPSU powerto tie SVAmotor.

4.1.15. SVA Drive Monitor Block

. Monitor A : displays the SVA motor voltage after the ‘Motor ONNotor 0~
swimh but before the ‘Reverse~orward’ and ‘Winding minding B‘ switches.

. MonitorB : not used.

4.1.16. SVA Door Position lndi~tor Block

● ‘Fully Open Ye~o’ : ‘Yes’ indicates Wy open, ‘No’ indicates not my open and
a flashing indicator si~es a fadL

● ‘FWy ~osed Yeflo’ : ‘Yes’ indicates Mly closed, ‘No’ indicates not tiy
closed and a fl%hing indicator siDtifies a fadt.

4.t .17. SVA Motor Tempemture

● Motor Temp A : ctibrati in ‘C for an ~590 temperature sensor.
● Motor Temp B : ctilbrated in “C for an W590 tempera-e sensor.

file Name : manua102.DOC
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4.2. CALiBRAmON PANEL

Wle tie application is running ~M ~ibrate Enable button pu~s up the ‘ttibmtion
Pane~’ and is shown in the figure below. -h of the variables my be changd by sel~tion
with the mouse pointer or typing the value in dtimtiy. me values will not aff~t tie red vaues
stored as a fie or as a global value until the close button is pressed. A didogue box is opened in
which acceptance or rejection of the values just typed in can be given. H the rejwt button is
pressed dl the values just typd in wiU be ignord reverting back to the original set of values
displayed and the “~ibration Panel” Ml eti~ However, if the accept button is pressd, dl
values that have been changed will modfi both the globrd store and the c&bration fle.

‘\

‘\,

fig 4.2.-1 HIRDLS @libration panel
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4.2.1. ~errnistor @tibration

The thermistors that are being used are W assumed to be of stiar type with respect to
their resistance characteristics. Calibration of the thermistor is achieved by supplying
the pubtishd resistance values at three temperatures, the supply voltage and the suppIy
source resistance. The values are entered into tie panel and the close button is pressed
accepting the change in the panel values.
Witin tie software an quation hewn as the “Steiti-Hart ~uation”, which was
supplied by Fenwdl, has been used to model the the-tor characteristics and
provides a very good approximation to the pubfishd data ( <0.1 “C error over the range
.55°C to +lOO°C ). The tablebelowshowsthevaluesforthe15~ Fenwdlthermistor.

1st petit 2nd pokt 3rd point
Temperature 233’K 273°K 313°K
Resistance value 239.8~ 29.49~ 5.592~

Inadditiontothe3 pointctibration,thevalueoftheconditioningresistorandthe
conditioningvoltageintieEGSE areentered.

These valuesare: SourceSupply Voltage I 3.768
Conditioned Resistice ] 3.184~

4.2.2. Stepper Motor values

The steppermotorissetup inthe‘~Dl conversionfactor”arrayareaand areas
follows:-

Steptisecond

Stepdsecond2

Accelerationfactor

Autotoplimit

Auto bottom limit

Auto cycles

Max motortemp

Min motortemp

Thisis the steppingratepersecond.

Acceleration;howfastthesteprateisattained.

seethemanualforgreaterdeti.

Thisisthenumberof0.1degreestepsandisanabsolutevalue
horn zero. Zro degrees is when tie door is tily
positive values in degrees represent tie door open.

This is stilar to the “Auto top limit” but it is
value.

closed. Ml

the bottom

This is tie number of cycles the door goes into tie open
position within an automatic test. Once a testis initiatd it will
automatically finish when it h= completed the correct number
of cycles. Or it can be stopped with the front pmel abort
button at the top left hand side of tie screen.

This is the upper temperature tit at which the stepper drive
will be removed.

This is tie lower temperature ltit at which the stepper til
SM to operate once the upper limit has been exceeded.
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4.2.3. Semiconductor Temperatum Sensors

me semiconductor temperature sensors ~e defined in ‘~D2 conversion factors” and
are as fo~ows:-

load resistance ~s is the ,Ioad resistance that is used to monitor the
temperature dependant current from the sensor.
(F&dat 12.1k Ohms )

I change per “C me sensor current change per ‘C. me device cticteristics
are set at lM per “C.

offset cuent H andoffsetetiststhisparametercanbeusd tocancelitOUL
However,toconvertthedisplayfrom‘K to“C settieo~et to
273@. @esentsetig)

4.2.4. M~imum Supply Vohge and Current

me programmable supply can have the hum voltage and current set x foUows:-

M~ Supply voltage ~s sets the over voltage trip tithin tie programmable
powersupplyand is currendyset at31 volts.

MU Supply current ~s sets tie over current trip within the progr~ble power
supply and is currentiy set at 0.5 bps.
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Inordertopreventdangerandorinj~,personnelmustbequdifidtoa competenttestengineering
standardandtheyshouldbeawareofthefo~owingpotentialh=ds andbefamiliarwiththegeneral
safetyre=wlationswhereapplicabletoelectridequiprnen~

5.1.

5.2.

5.3.

5.4.

MR~lNG OF EQUIPMENT

Ensure that Test ~uipment is earthed to any extemdy connated units.

MAINS OPERAmNG VOLTAGE

The TestSet operates with tie following mains supply specification.

Voltage 220V
Frquen~ 50Hz

EMERGENCY OFF

Notapplicable.

PRECA~lONS

1.

2.

3.

&ways ensure ribbon cable horn the back of computer to the SC~ r=k has red stripe at the
top.

When com~ting power supply double check polarity. me redwireshodd be positive.
Protectionhasbeenprovidedagainstincorratpolari~butitisbestnottouseit.

Switchoninthefollowingorder:-
. Computer
. SC= rack
. PowerSupplyUnitwhensoftwarerunning
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6~ TECHNICAL

6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

PERFORMANCE REQUIREMENTS

Performance requirements consistent with Applicable Documents reference

ENVIRONMENTAL CONSIDERA~ONS

1and2.

me EGSE sh~beoperatedwithinthetemperaturetits22A 3°Candahumidityrange
5M1O% andacleanlinessclassof100,000orbetter.

PORTABILl~

me constituent parts of tie PC are consistent with nom office ~uipment handling.

RELIABILIW REQUIREMENTS

None specifid.

MAINTAINABIL~ REQUIREMENTS

men notinusetieEGSEshallbebaggedinpolythenewithadesiccantdryingagentinside.
Storageshallbeintemperatures10°-30°C.

PHYSICAL

Mass PC+ Monitor 3 lkg
Mtin Wck 6 kg

Keyboard 0.5 kg
Power Supply 22 kg
Qbles 1 kg

Dimensions Pc 165mmx 419mmx 419mm
Monitor 419mrn X 419rmn X 432m

Main fick 438mm X 212rnm X 176m

Keyboard 38mm X 457mm X 165mm
Power Supply 420mm X 495rnm X 127mrn
Cables 2ooomm to 3ooornm

6.7. WNSPORT

~D by customer.
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7~ APPENDIX~

S=PPER DRIVE BOARD

Q Ciwti Diagram

a Layoti

D Pam List

●
‘)
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0 ‘\
),.
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SCXI Wlting tist
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SECTION 5

Safe@, Handling, Patting, Transportation
Precautions and Procedures



*“
) SAFETY, HANDLING, PACKING, TRANSPORTATION

PRECAUTIONS AND PROCEDURES

Electrical Safety Procedures applicable for functional testing of the Space View
Aperture Assembly are defined in the SSH and SVA Test Equipment Manual,
TC-MMS400 which is included as part of this End Item Data Pack. There are no
additional electrical safety requirements.

The Assembly is delivered installed on the STH Structure Assembly and
grounding provisions have been made for transportation to ensure that the
Space View Aperture Assembly has an electrical connection to the Transit
Container. Note that this grounding hardware is for transportation purposes
only; the Instrument Integrator is responsible for the flight standard grounding

provisions.

The Flight Model handling, packing and transportation procedures are defined
in the following RAL document:-

TC-RAL-168 HIRDLS Flight Transpoti Container Operating
Preliminary Issue Instructions



:“““Y
FINAL DELlVERY CLEAN

The Flight Structure was shipped to the Customer (RAL), unpacked and baked
out in a thermal vacuum chamber to drive off molecular contaminants (Refer to
RAL Test Report AIV-99-I 06-STC for details).

Following removal of the Structure from the chamber, a survey was undertaken
to determine the levels of particulate contaminants. This was achieved by
performing ‘tape lifts’ in accordance with ASTM Method E1216 (equivalent to ‘
ESA Method ECSS-Q-70-I ). Subsequently the Structure was re-packed in it’s
Driclad bag.

Despite previous vacuuming and a black light survey indicating a clean
structure, the tape lift analysis highlighted carbon particles on the sutiaces of
the panels.

The tape lift samples indicated a cleanliness level in excess of level 500 against
a requirement of level 300 and hence, a further clean-up was instigated. This
involved light brushing and vacuuming with the assistance of a black (ultra
violet) light.

Following intensive cleaning, tape lift samples were repeated and indicated a
cleanliness level of level ???. This is therefore regarded as the final cleanliness
level at the point of delive ‘ by MMS.

7


