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SCOPE

The purpose of this data pack is to define and reconcile the design and build standard of the
HIRDLS Sunshield HDA 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 purpose of the Sunshield / HDA Assembly is to shield the instrument optics from direct sunlight
and to reduce the levels of solar and earth albedo heat fluxes entering the optical viewing aperture.
It comprises a fixed panel which provides the subsystem interface, a moveable door with
associated drive mechanism, a hold-down / release mechanism, and sun sensors
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The purpose of this document is to define the design drawing tree and drawing list of the Flight
model Sunshield assembly (HR1L100), which is part of the SSH subsystem

This issue is a preliminary to the flight design, and identifies modifications instigated by MMS to
improve manufacturability and assembly, and also includes HIRDLS project changes, as defined
in MMS/RAL Phase 3 contract agreements This document will be updated to reflect the actual
flight design on compiletion of the Phase 3 design phase

Keywords HIRDLS, Flight, Sunshield, Design
Purpose of this Document Definition of Sunsyh'elq,assembly drawing tree and list
e
Reviewed/Approved by ///% V(
/// 7 —
Date (yy-mm-dd)- A9 -00L — 29
Rutherford Appleton Laboratory Matra Marconi Space UK
Chilton Anchorage Road
Didcot Portsmouth
Oxfordshire Hants PO3 5PU
0X11 0QX United Kingdom E OS
United Kingdom

dwmms436-1 doc



DW-MMS-436
MATRA MARCONI SPACE HIRDLS (3164-S'°~Olg1s-l?3:E -F1)
Page 2 of 12
FLIGHT MODEL (FM)
SUNSHIELD ASSEMBLY
DRAWING TREE AND LIST
DW-MMS-436
Responsible Engineer ﬂ Date. 222]99

Quality Assurance

Date’ 2.4 -2-26G

Project Manager. /éﬁ Date L\[—/ 2/ 612
vy '

© MATRA MARCONI SPACE UK LIMITED

THE COPYRIGHT IN THIS DOCUMENT IS THE PROPERTY OF MATRA MARCONI SPACE UK LIMITED This document is suppiied
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 purpose except as expressly authorised under the terms of Contract No N2A 3R 0386

Any person, other than the authorised holder, who finds or otherwise obtains possession of the document, should post it, together with

his/her name and address, to the Registry, Matra Marconi Space UK Limited, Anchorage Road, Portsmouth, England, PO3 5PU
Postage will be refunded

dwmms436-1.doc




DW-MMNS-436
MATRA MARCONI SPACE H|RDLS (3164-SA001-21-F)
ISSUE 1
Page 3 of 12
CONTENTS
1. SCOPE 4

2. APPLICABLE DOCUMENTS

APPENDICES

APPENDIX A FM SUNSHIELD ASSEMBLY DRAWING TREE

APPENDIXB FM SUNSHIELD ASSEMBLY DRAWING LIST

DISTRIBUTION LIST

12

CHANGE RECORD

12

dwmms436-1 doc



DW-MMS-436
MATRA MARCONI SPACE H|RD|_S (3164-SA001-21-F)
- : ISSUE: 1
Page 4 of 12
1. SCOPE

This document defines the design drawing tree and drawing list of the Flight model Sunshield
assembly (HR1L100), which is part of the SSH subsystem

This issue is a preliminary to the flight design, and identifies modifications instigated by MMS to
improve manufacturability and assembly, and also includes HIRDLS project changes, as defined in

MMS/RAL Phase 3 contract agreements This document will be updated to reflect the actual flight
design on completion of the Phase 3 design phase

2. APPLICABLE DOCUMENTS

The latest issues of the following documents were applicable at the date of issue of this document

AD1 Sunshield Subsystem Requirements Specification SP-HIR-50

AD2 Sunshield Interface Control Drawing DW-MMS-307
(3164-SA001-25-0)
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DRAWING NUMBER TITLE ary
HRIL100 SUNSHIELD/HDA ASSEMBLY 1
|- 3164-SA005-04-0 DOOR ASSEMBLY 1
- 3164-SA016-20-3 PANEL INSERT (TYPE 6) 1
- 3024-ES003-20-3 REFLECTOR GROUNDING STUD (M4) 1
- 3924-SW022-20-3 REFLECTOR GROUNDING WASHER (M4) 1
- 3164-SS047-TPZ ELEC BONDING RESISTANCE TEST PROC REF
|- 3164-SA006-04-0 APERTURE PLATE AND CLEAT ASSEMBLY 1
- 3164-SA007-04-0 APERTURE PLATE ASSEMBLY 1
- 3164-SA011-20-3 PANEL INSERT (TYPE 1) 1
.- 3924-CLO01-04-3 | T300/3K CARBON LAMINATE 1
|- 3164-SA012-20-3 PANEL INSERT (TYPE 1) 1
- 3924-CL001-04-3 | T300/3K CARBON LAMINATE 1
|- 3164-5A013-20-3 PANEL INSERT (TYPE 1) 1
- 3024-CLO01-04-3 | T300/3K CARBON LAMINATE 1
|- 3164-5A014-20-3 PANEL INSERT (TYPE 1) 1
- 3924-CL001-04-3 | T300/3K CARBON LAMINATE 1
|- 3164-SA015-20-3 PANEL INSERT (TYPE 1) 1
- 3924-CL001-04-3 | T300/3K CARBON LAMINATE 1
|- 3024-E5004-20-3 4MM COMPOSITE PANEL GROUNDING STUD 1
- 3924-SW022-20-3 REFLECTOR GROUNDING WASHER (M4) 1
- 3164-SS047-TPZ ELEC. BONDING RESISTANCE TEST PROC REF
|- 3164-5X023-20-3 SPECIAL CLEAT (115%) 6
| - 3164-SX034-20-3 STUD (APERTURE PLATE) 8
|- 3164-X037-20-3 SPECIAL CLEAT (77°) 2
|- 3164-X038-20-3 SPECIAL CLEAT (103°) 3
|- 3164-SX039-20-3 SPEGIAL CLEAT (90°) 5
|- 3164-5X040-20-3 LATCH SUPPORT BRACKET 2
|- HR1L0OB HINGE ASSEMBLY (POTENTIOMETER) 1
- HR1L004 POTENTIOMETER ICD 1
- HR1L0OS HINGE BRACKET (POTENTIOMETER) 1
- HR1LO10 BEARING RETAINER 1
- HR1LO12 HINGE PIN (POTENTIOMETER) 1
|- HR1LO13 SPACER 2
- HR1L014 SPECIAL WASHER (POTENTIOMETER) 1
| - HR1LOO7 HINGE ASSEMBLY (MOTOR) 1
- HR1L002 ASTRO MOTOR ICD 1
- HR1L003 PANAMECH COUPLING ICD 1
- HR1L009 HINGE BRACKET (MOTOR) 1
- HR1LO10 BEARING RETAINER 1
|- HR1LO11 HINGE PIN (MOTOR) 1
- HR1LO13 SPACER 2
- HR1LO15 DRIVE COUPLING (MOTOR) 1
- HR1LO16 CAPSCREW (SPECIAL) 4
|- HR1L030 MOUNTING BRACKET 1
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~ DRAWING NUMBER TITLE aTy
|- HR1LO31 LEVER 1
|- HR1LO32 SPRING RETAINER 1
|- HR1L033 BEARING RETAINER 1
|- HR1LO034 SPIGOT 1
|- HR1L035 SCREW STOP 4
|- HR1L036 SHAFT END 1
| - HR1L037 BEARING RETAINER 1
| - HR1LO38 SHAFT 1
|- HR1L039 PACKER 1
|- HR1L042 SHAFT TIP 1
|- HR1L043 SPRING (CATCH) 1
| - HR1L044 CATCH (RETAINER) 1
|- HR1L045 SPACER 1
|- HR1LO46 WAVED WASHER 1
|- HR1L047 PLATE 1
|- HR1LO48 TORSION SPRING (RH WOUND) 1
|- HR1L049 TORSION SPRING (LH WOUND) 1
|- HR1LO51 SPRING RETAINER 1
|- HR1LO53 HOP ACTUATOR ICD 1
|- HR1L017 SCREW STOP 1
|- HR1LO18 HINGE CLEVIS (MOTOR) :
|- HR1LO21 HINGE CLEVIS (POTENTIOMETER) 1
|- HR1L023 SHIM SET 1
|- HR1L025 SHIM SET i
|- HR1L024 HDRM ASSEMBLY 1
| - HR1LO50 SHIM SET 1
| HR1LO54 PACKER 1
|- HR1LO70 LATCH PLATE 1
|- HR1LO71 VEE LOCATOR 1
|- HR1LO72 WASHER 1
| - HR1LO73 SHIM PACK 1
|- HR1LO75 HDA PANEL/SEAL ASSEMBLY :
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DRAWN PARTS
DRAWING CUSTOMER DRAWING DESCRIPTION QTY [ ISSUE
NUMBER NUMBER NO NO
HR1L001 N/A HINGE ASSEMBLY ICD 1 1
HR1L002 N/A ASTRO MOTOR ICD 1 1
HR1L003 N/A PANAMECH COUPLING ICD 1 1
HR1L004 N/A POTENTIOMETER ICD 1 1
HR1L006 N/A HINGE ASSEMBLY 1 3
(POTENTIOMETER)

HR1L007 N/A HINGE ASSEMBLY (MOTOR) 1 1
HR1L008 N/A HINGE BRACKET 1 1
(POTENTIOMETER)

HR1L009 N/A HINGE BRACKET (MOTOR) 1 1
HR1L010 N/A BEARING RETAINER 2 1
HR1LO11 N/A HINGE PIN (MOTOR) 1 1
HR1L012 N/A HINGE PIN (POTENTIOMETER) 1 2
HR1L013 N/A SPACER 4 1
HR1L014 N/A SPECIAL WASHER 1 2
HR1LO15 N/A DRIVE COUPLING 1 1
HR1L016 N/A CAPHEAD SCREW 4 1
HR1L017 N/A SCREW STOP 1 1
HR1L018 N/A HINGE CLEVIS (MOTOR) 1 1
HR1L019 N/A HINGE LAYOUT REF REF 1
HR1L020 N/A HDRM LAYOUT REF REF 1
HR1L021 N/A HINGE CLEVIS (POTENTIOMETER) 1 1
HR1L023 N/A SHIM SET 1 1
HR1L024 N/A HDRM ASSEMBLY 1 2
HR1L025 N/A SHIM SET 1 1
HR1L026 N/A GUIDE PAD (GROUNDING WIRE) 1 1
HR1L027 N/A GUIDE PAD (GROUNDING WIRE) 1 1
HR1L028 N/A GROUNDING WIRE 1 2
HR1L029 N/A MOUNTING SPOOL (GROUNDING 1 1

WIRE)
HR1L030 N/A MOUNTING BRACKET 1 2
HR1L031 N/A LEVER 1 2
HR1L032 N/A SPRING RETAINER 1 1
HR1L033 N/A BEARING RETAINER 1 2
HR1L034 N/A SPIGOT 1 1
HR1L035 N/A SCREW STOP 4 1
HR1L036 N/A SHAFT END 1 1
HR1L037 N/A BEARING RETAINER 1 1
HR1LO38 N/A SHAFT 1 2
HR1L039 N/A PACKER 1 1
HR1L042 N/A SHAFT TIP 1 2
HR1L043 N/A SPRING (CATCH) 1 2
HR1L044 N/A CATCH (RETAINER) 1 2
HR1L045 N/A SPACER 1 1
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DRAWING CUSTOMER DRAWING DESCRIPTION QTY | ISSUE
NUMBER NUMBER NO. NO
HR1L046 N/A WAVED WASHER 1 1
HR1L047 N/A PLATE 1 1
HR1LO048 N/A TORSION SPRING (RH WOUND) 1 2
HR1L049 N/A TORSION SPRING (LH WOUND) 1 2
HR1L050 N/A SHIM SET 1 1
HR1LO51 N/A SPRING RETAINER 1 1
HR1LO052 N/A HDRM ASSEMBLY ICD 1 1
HR1LO53 N/A HOP ACTUATOR ICD 1 2
HR1L054 N/A PACKER 1 1
HR1LO55 N/A BUSH (SPECIAL) 4 1
HR1LO70 N/A LATCH PLATE 1 1
HR1LO71 N/A VEE LOCATOR 1 1
HR1LO72 N/A WASHER 1 1
HR1LO73 N/A SHIM PACK 1 1
HR1LO75 N/A HDA PANEL/SEAL ASSEMBLY 1 1
HR1L100 DW-MMS-216 | SUNSHIELD/HDA ASSEMBLY 1 1

MMS PORTSMOUTH PARTS
DRAWING CUSTOMER DRAWING DESCRIPTION QTY | ISSUE
NUMBER NUMBER NO NO
3164-SA005-04-0 | DW-MMS-243 | DOOR ASSEMBLY 1 1
3164-SA006-04-0 | DW-MMS-244 | APERTURE PLATE AND CLEAT 1 1
ASSEMBLY

3164-SA007-04-0 | DW-MMS-245 | APERTURE PLATE (DETAIL) 1 1

3164-SA011-20-3 | DW-MMS-320 | PANEL INSERT (TYPE 1) 1 1

3164-SA012-20-3 | DW-MMS-321 | PANEL INSERT (TYPE 2) 1 1

3164-SA013-20-3 | DW-MMS-325 | PANEL INSERT (TYPE 3) 1 1

3164-SA014-20-3 | DW-MMS-327 | PANEL INSERT (TYPE 4) 1 1

3164-SA015-20-3 | DW-MMS-328 | PANEL INSERT (TYPE 5) 1 1

3164-SA016-20-3 | DW-MMS-331 | PANEL INSERT (TYPE 6) 1 1

3164-SX023-20-3 | DW-MMS-238 | SPECIAL CLEAT (115°) 6 1

3164-SX034-20-3 | DW-MMS-263 | STUD (APERTURE PLATE) 8 A

3164-SX037-20-3 | DW-MMS-269 | SPECIAL CLEAT (77°) 2 1

3164-SX038-20-3 | DW-MMS-270 | SPECIAL CLEAT (103") 3 1

3164-SX039-20-3 | DW-MMS-271 | SPECIAL CLEAT (90°) 5 1

3164-SX040-20-3 | DW-MMS-272 | LATCH SUPPORT BRACKET 2 A

3164-SS047-TPZ | TP-MMS-335 | ELECTRICAL BONDING REF 1

RESISTANCE TEST PROCEDURE

dwmms436-1.doc
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COMMON PARTS

DRAWING CUSTOMER DRAWING DESCRIPTION QTY | ISSUE
NUMBER NUMBER NO NO.
3924-ES003-20 N/A REFLECTOR GROUNDING STUD 1 1
(M4)
3924-ES004-20 N/A 4MM COMPOSITE PANEL 1 1
GROUNDING STUD (M4)
3924-SW022-20 N/A REFLECTOR GROUNDING 2 1
WASHER
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SSH Interface Control Drawing DW-MMS-307
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APPD (e {NERTIAL PROPERTIES ARE WITH RESPECT TO THE SSH SUBSYSTEM
agmwr )| T2fa7 CENTRE OF MASS
CERTIFIED 10  THE HOLE POSITIONS DEFINED IN TABLES {1 TO 4 ARE
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SEE NOTE 8 (061
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G SEE SHT 3
I EHEE ® O
P 373
SEE NOTE 5
SECTION B8
J
SEE St
NOTES
1 CLEANINESS STANDARD TO PS2058 GRADE 2X 7 BOSITION TY 8ASES 1TEw 043
2 TORQUE TIGHTEN ITEMS AS SHOWN IN TABLE BELOW :
TO THE REQUIREMENTS OF PS2039 APPENDIX A USING THE VALUES \N ACCORDANCE WITH PS2024 M
LISTED BELOW 042
NG TOR RE TENSION TOR TORGUE (N 8 BOND THERMISTORS ITEM 061 I
| TEM NOTRUNNING TORQUE “(Nm) | PRE TE g ON_TGF gus (Nm) | MAX IMUM TORQUE (Nm) BOND THERMISTORS ITEM 061 |
L 022 2.2 ACCORDANCE WiTH PS2024 MiX .
023 - 2.0-2.2 2.2
026 - 2.1 < 2.2 2.2 9.BOND ITEM 040 TO EXPOSED ED
- §9 =T USING ITEMS 050,051,& 052 1
n 026+ : . 1.0 (CUT GROMMET STRIP iN CENTR
027 - 2.1 - 2.2 2.2
030 " 0 45 —0.55 0 55 10 SPLICE USING CRIMPS ITEM O
M 034 - RSN T SLEEVE AS REQUIRED IN ACCO
R g o et
3 DRILL & REAM 1 MOLE THROUGH PANAMECH COUPLING HR1LOOS AND
= DRIVE COUPLING HR1LO15 8§2 997,2.987 TO SUIT ITEM 032 BASES MARKED b LACE BUNDLE
SEE ASSEMBLY PROCEDURE DW-MMS—-388
N 4 LOCK ITEMS IN ABOVE TABLE USING ITEMS 050,051 ,& 052 12 ASSEMBLE HARNESS IN ACCORD
TN ACCORCANCE WiTH PS2024 MIX 36 SEE SHT 4 FOR WIRING DIAGR
5 POT ITEMS 010 & 011 USING ITEMS 050,051,& 052.AFTER 13 PREPARE SURFACES OF ITEM 1
] BSSQ&éOEEBHAVE BEEN DETERMINED SEE ASSEMBLY PROCEDURE REQUIREMENTS OF PS 2505 ME
6 HARNESS TO BE FORMED AND ROUTED AS SHOWN TO SUIT ON ASSY,
P AND LACED USING |TEM 044 SEAL KNOTS USING ITEMS 050,051,052 14 ORIME I TEM, 089 TO LTEM Q70
IN ACCORDANCE WITH PS2024 MIX 36 NI A ASCORDANCE W1 TH
- 'S BSAL G, Sl
v - i
SEE ASSOCIATED BiLL OF MATERIAL ORIGINAL SCALE 1:2
UNLESS OTHERWISE STATED STANOARD UNLESS OTHERWISE STATED PRIOR TO TORQUE T!{GHTENING
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TYPICAL EXPLO
SECTION A-
(SEE NOTES

NOTES
1 MANUFACTURE 1AW S-3-04-060 AND S-3-04-037

2 PANEL CONSTRUCTED FROM 8.8 + Q.1 THICK HONEYCOMB CORE
ITEM & WITH 0° RIBBON DIRECTION, FACED WITH 4 LAYERS
OF CFRP_ITEM 5 PER SIDE ORIENTATED 0°-+45°-90
-45° BONDED TO THE CORE WITH FILM ADHESIVE, ITEM 6.
ASSEMBLE SUCH THAT THE 0° FIBRE LAYER IS THE EXTERNAL
SURFACE SEE SECTION A-A

3 BOND INSERTS {TEM 1 INTGO PANEL USING (TEM 8 iAW
S-3-04-016, ENSURING TOP OF INSERTS ARE FLUSH WITH OR
PROUD OF PANEL BY O Imm AS SHOWN IN SECTION B-B
NO INSERTS TO BE SUB-FLUSH OF THE PANEL FACE

& INSERT. JTEM 3, 7O BE MACHINED TO THE FINISHED HONEYCOMB
CORE THICKNESS, MINUS 0 225 FOR BOND THICKNESS PRIOR T0
ASSEMBLY. BOND INSERT ITEM 3 AS SHOWN USING ITEM 12 1AW
COST-HBOO1-STE

S FILL HONEYCOMB CELLS AT GROUNDING STUD POSITION USING
ITEM 15 1AW S-3-04-016, ENSURING THAT ALL LOCAL CFLLS
ARE FILLED TO AN APPROX, DIA OF 10-15mm IAW DETAIL F DRILL
HOLE 1AW DETAIL F POST CURE

6 BOND CLEAT ITEM 28 TO PANEL USING ITEM 9 1AW
CDST-HBOO1-STE CLEAT TO BE POSITIONED FLUSH WITH EDGES
OF PANEL +1mm.

PREPARE SURFACES OF CLEAT AND PANFL AS SHOWN IN
DETAIL H, IAW CDST-HBOO1-STE. BOND 1 LAYER OF ITEM 30 T0
THE PREPARED AREA AND COVER USING ITEMS 32 AND 29

ALL DIM'NS SHOWN IN DETAIL H ARE TOLERANCED +2 Omm

7 KAPTON TAPE 1TEM 11, TO BE FITTED TO ALL PANEL EDGES (AW
SECTION A-A. ON THE EDGES INDICATED PERFORATE THE TAPE
WITH A 2 2 PIN ENSURING A MINIMUM OF 1 HOLE~20mm PANEL
LENGTH TO ALLOW FREE FLOW OF GASES

8 TOLERANCES:- CFRP FACE SKIN OVERALL

? MARK IN APPROXIMATE POSITIONS SHOWN, TO S-3-07-007 CLASS B
TYPE 8, USING ITEM 21, THE DRAWING B0OM ISSUE AND WORK
ORDER NUMBERS AND THE LETTER E1IN Smm HIGH CHARACTERS

10 WITH REFERENCE TO SECTION E-E. ABRADE BOTH SIDES OF PANEL
IAW 3164-SS047-TPZ WHERE ITEMS 20 AND 24 ARE TO RE FITTED
AND COAT WITH ITEM 16 WHILST STILL WET", ASSEMBLE GROUND
STUD ITEM 20, AND WASHER, ITEM 24 AND SECURE WITH NUT
{TEM 22 TORQUE THE NUT TO O 35Nm ~10% tAW S-3-04-012
APPLY FILLET LOCK ITEM 10 JAW CDST-HBOOH-STE & S-3-02-051
TO LOCK NUT {TEM 22, AND GROUNDING WASHER [TEM 24 ONLY
ENSURE 180° FILLET AROUND NUT WHILST MAINTAINING
/?\‘CSLEECANOTHgEé\D ON GROUNDING STUD ITEM 20 AS SHOWN
{ TION E-E.

COAT THE EXPOSED AREAS OF {TEM 16 WITH ITEMS 26 AND 27
AS SHOWN LOOSELY ASSEMBLE 2 WASHERS ITEM 23 AND NUT
ITEM 22 AS SHOWN IN SECTION E-E

1 TEST BONDING RESISTANCE OF GROUNDING STUD 1AW
3164-55047-TPZ [TP-MMS-335] RECORD RESULTS ON WORK
INSTRUCTION SHEET

12 PROTECT AND HANDLE IAW S-3-07-001 AND CDSP-DRO10-STE
CLASS 3 AND 5

13 PERFORM MASS MEASUREMENT ANG RECORD RESULT ON THE
WORK INSTRUCTION SHEET

4 CLEANLINESS SHALL BE MAINTAINED 1AW 3164-SS070-PLP
S MACHINE PANEL IN CONJUNCTION WITH DRAWING 3164-SA005-29-0

16 PANEL TO BE MACHINED FROM BOTH FACES TO AVOID DELAMINATION
OF FACESKINS

[ R .
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SEE DETAIL H

437 .1

VENT HOLES ON
THIS EDGE ONLY
(SEE NOTE 7)

190,7

29

40
20
30
: .
1 — G
1
DETAIL H (23
SEE NOTE 6
01 4 4 9% | 00238
155 DATE A N No {CHKD 1SS DATE A N No.

COPYRIGHT ¢
MATRA MARCON

VSPACE UK LTD

SRR T SRR, T T P o

s . 15 Y
MATRA WARCON SPACE ON THE EXPAESS TERWS THAF |} 19 15 G2 °
TREATED” A% CONF IDENT (AL AND THAT 1T WAY NOT 8E COPIED, USEQ OR



i 2 | 3 1. [ T 5 T 3 T 7 I B
SERVICE DRAWING NO SHEET

' ‘ 00 200
DW—MMS—244 Not Srd ANGLE  (QJECTION @ % e A
(SECURITY CLASSIFICATION
UNCLASSIFIED
USED ON
e 25 .
CERTIFYING 44 Lo
CHKD [15S| A N NO 3,9 t0
ADOLO7 T™YP 5 POS'N

800196
o

@ )]

) (©]

BHE® j .
W

NOTES:

1 BOND CLEATS, ITEMS 2.3 & 5, TO PANEL, ITEM 1, IN POS'NS
SHOWN USING £CCOBOND 285/CAT9, tTEM 9, & ST/STL BOND WIRE,
ITEM 28, AW CDST-HBOO1-STE

2 BOND STUDS, ITEM 6, TO PANEL, ITEM 1, AS SHOWN IN
SECTION A=A LOOSELY ASSEMBLE WASHER. |TEM 21, AND NUT,
ITEM 22, TO EACH STUD

3 ATTACH CLEATS $ITEM 4) TO ITEM 1 USING ITEMS 19, 21 & 22
TORQUE NUTS (ITEM 22)°T0 0,2 0,1

4 ATTACH BRACKETS éITEM 7) TO ITEM t USING ITEMS 20 & 21
TORQUE FIXINGS TO 0,3 =0, 1Nm

5 APPLY KAPTON TAPE, ITEM 27, TO ALL EXPOSED HONEYCOMB
PANEL EDGES 1AW SECTION B-B PERFORATE THE THE TAPE ON
EDGES INDICATED WITH @ 2,0 PIN, ENSURING A MINIMUM
OF ONE HOLE/20mm OF PANEL LENGTH

6  MARK IN APPROXIMATE POS'NS SHOWN, BOM NUMBER, |ISSUE,
WORK ORDER NUMBER & E€1, IN 5mm HiGH CHARACTERS 1AW
$~3-07-007 CLASS B TYPE 8 USING WHITE INK, [TEM 23

669, 4s-

506,4

820, 4
L L ]

7 PROTECT AND HANDLE 1AW S-3-07-001 AND CDSP-DB0O10-STE )
CLASS 3 AND 5 Q
-
8 CLEANL INESS SHALL BE MAINTAINED 1AW 3164~SS070-PLP
PREPARE SURFACES OF PANEL, ITEM 1 & CLEATS, ITEMS 2, 3
& 5 AS SHOWN IN DETAIL H AND 1AW CDST—HBOO1-STE . < SEE DETA]
TEST RESISTANCE OF PREPARED AREAS |AW 3164-SS047-TPZ. (@)
BOND | LAYER OF CHO-FOIL, ITEM 24, TO THE PREPARED AREA ©
AND COVER USING |ISOTAC TAPE AND CARBON FILLED KAPTON, - o]
ITEMS 23 & 25 ALL DIM'S IN DETAIL H ARE #2.0mm
10 MEASURE RESISTANCE OF ALL GROUNDING STRAPS |AW o (::>
3164-S5047-TPZ (TP-MMS-33S) & RECORD RESULTS ON WORK
{NSTRUCT ION Q
11 MEASURE WEI!GHT AND RECORD MASS ON WORK INSTRUCTION
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MFEBY8 1SS DATE AN No [cHKD[| tsS DATE AN No. |
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3rd ANGLE PROJECTION & €} [

20 ¢

R3
TYP 4 POS N

TYP 2 POS'N

c IDENT | X AXIS Y AXIS

G1 46,75 47,57

G2 41,51 97,29

G3 14,59 352,88
—- G4 9,35 402,60 ™ ~
D 1DENT DESCRIPTION QTY | POS TOL

G @ 2,05 +0,05 4 [e[do,05]
_‘
€

NOTES

t MANUFACTURE AW S-3-04-060 AND S-3-04-037

|| 2 PANEL CONSTRUCTED FROM 3,8 + 0,1 THICK

HONEYCOMB CORE, ITEM 4, WITH 0° RIBBON

DIRECTION OF CFRP, ITEM 5, PER SIDE ORIENTATED 0°/
+45°/90°/-45° B ONDED TO THE CORE WITH FILM

ADHESIVE, ITEM 6. ASSEMBLE SUCH THAT THE 0° FIBRE

F LAYER 1S THE EXTERNAL SURFACE SEE SECTION D-D

—] 3 INSERTS,ITEMS 1,2,3 AND 7,TO BE MACHINED TO THE FINISHED
HONEYCOMB CORE THICKNESS gMINUS 0,225 FOR BOND THICKNESS
PRIOR TO ASSEMBLY [INSERTS TO BE MACHINED USING THE MOUL
TOOL FACE OF LAMINATE AS THE DATUM ACE.

BOND INSERTS AS SHOWN USING ITEM 6 tAW CDST-HBOO1-STE.
BRéLLEHgLESDTg ?IMENSIONS SHOWN  SEE SECTIONS A-A, B-B,

6 4 FILL LOCALISED HONEYCOMB CELLS TO APPROXIMATE @10

AT POS’N E1 USING ITEM 15 1AW S-3-04-0186, ENSURING AT ALL
LOCAL CELLS ARE FILLED AW DETAIL H

POST CURE, DRILL HOLE THROUGH PANEL [AW DETAIL H ‘G3

5 TOLERANCES:- CFRP FACE SKIN [z]0,1/100] overalL [Z]0,3]

INSERTS  [2]0.1/100] OVERALL [2]0,2] o

6 IDENT IN ACCORDANCE WITH S-3-07-007 TYPE 13 CLASS C
(BAG AND TAG)

7 CLEANLINESS SHALL BE MAINTAINED !N ACCORDANCE W1TH &,
3164~SS070-PLP ° 2

8 WITH REFERENCE TO SECTION G-G, ABRADE BOTH SIDES OF PANEL, _
o |AW 3164-SS047-TPZ, WHERE ITEMS 20 AND 24 ARE TO BE FITTED [
& COAT WITH ITEM 16. WHILST STILL WET", ASSEMBLE GROUND

STUD, ITEM 20, AND WASHER, ITEM 24, AND SECURE WITH NUT,
ITEM 22. TORQUE THE NUT TO 0,35Nm ~10% |AW S—3 04 012,

241 7
196,3

APFILLET LOCK, ITEM 10, |AW CDST—HBOO1-STE & S—3-02— 051
J TO LOCK NUT, ITEM 22, & GROUNDING WASHER , ITEM 24, ONLY
ENSURE 180° FILLET AROUND LOCK NUT WHILST MAINTAINING I —
A CLEAN THREAD ON GROUNDING STUD, ITEM 20, AS SHOWN IN
SECTION G-G.
COAT EXPOSED AREAS OF ITEM 16 WITH ITEMS 26 & 27 = T

i AS SHOWN LOOSELY ASSEMBLE 2 WASHERS, ITEM 23, & NUT,
ITEM 22, AS SHOWN IN SECTION G-G

9 TEST BONDING RESISTANCE OF GROUNDING STUD |AW
3164-SS047-TPZ (TP-MMS-335) RECORD ON WORK [NSTRUCTION

10 PROTECT AND HANDLE 'AW S-3-07-001 AND CDSP-DBO10-STE
CLASS 3 AND 5

11 MEASURE WEIGHT AND RECORD ON WORK INSTRUCTION
12 MACHINE PANEL IN CONJUNCTION WITH DRG 3164-~SA007-29-0
13 PANEL TO BESMACHINED FROM BOTH FACES TO AVOID DELAMINATION

OF FACESK!

L

MATER 1 AL PROTECTIVE FINISH TOLERANCES U 0.5 -

3164~SA007~05-F LINEAR:~  t 0,2 — 1 DP t 0,1 -2 DP

ANGULAR: —
SPEC. SPEC. scaLe:- | 1:2 !
{ERWISE--SY Fﬁi EST IMATED MASS

o0 e DA ORT AL DIMENGIONG AR oM LTS (kg) 0,75
COPYRIGHT ; THE COPYRIGHT IN THIS OOCUMENT (S THE PROPERTY OF
R oo mcr o o LR S G TR, AR e o

A £ EXi
TREATED AS CONFIDENTIAL AND THAT 1T WAY NOT € COPTED uszn R
DISCLOSED TQ OTHERS FOR ANY PURPOSE EXCEPT AS AUTHORISED |
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I SERVICE DRAWING NUMBER/SHEET NO @ G- 306 ANGLE PROJECTION
A
: (
C
5 A
] NOTES -
1 CLEANLINESS STANDARD PS2058 GRADE 2X
E
2 DO NOT TORQUE TIGHTEN ITEMS 009 & 006
FINGER TIGHTEN ONLY
|| TORQUE TIGHTEN ITEMS 015 & 016 TO THE
REQUIREMENTS OF PS2039 APPENDIX A USING
THE VALUES LISTED BELOW
F | TEM NO] RUNNNG- TORQUE (Nm) | PRE TENSION TORQUE (Nm) | MAXIMUM TORQUE (M
Q15 - 0 45 - 0 55 0 55
016 - 0.31 — 0 37 0 37
3 LOCK ITEMS 015 & 016 USING ITEMS 030,031,& 032
IN ACCORDANCE WITH PS2024 MiX 36
G
t
-———-LJ_—:
H
SEE NOTE 2
J
(| TSEEASSOCHFEDBHAOFMAFER A | ORIGINAL SCALE 2:1
R | me e B
WMATERTAL FORM PROTECTIVE FINTSH SPACECK
THIS PART MUST BE WEIGHED T
AND THE WEIGHT RECORDED STANDAF
SPEC SPEC IN ACCORDANCE WITH EPS5 HANDLE AND




‘ | D £ o anoLe prosecTIOn AAJ

SERVICE DRAMING NUMBER/SREZT NO

NOTES -

1 CLEANL INESS STANDARD PS2038 GRADE 2X

2 DO NOT TORQUE TIGHTEN ITEMS 002 & 004
FINGER T!GHTEM ONLY
TORQUE TIGHTEN 009,016 & 021 TO THE REQUIREMENTS
OF PS2039 APPENDIX A USING THE VALUES LISTED BELOW

I TEM NO| RUNNING TORQUE (Nm) | PRE TENSION TORQUE (Nm) | MAXIMUM TORQUE
009 - 0 31 -0 37 0 37
018 - Q 3t - 0 37 Q 37
021 = 0 21 -0 25 0 25

[
(32 997/2 987 TO SUIT ITEM 012

$5 G A
OCK ITEMS 009,018 & 021 USING [TEMS 025,026 & 027
IN ACCORDANCE WITH PS2024 MIX 36

3 DORILL & REAM 1 HOLE THROUGH ITEM 007 & 008
L

4

SEE A HEAAFED—BHA S A F SR A ORIGINAL SCALE 21
z RWISE STATED STA ; £
UNs,«LAerSuSF AOCTT}LER“lelGb % E>0Tb ! RLEEA ESN TSNDTQ)R ° {\'J:L\ is ?)FO LH ERWISE STATED
55700 ARE MANDATORY EASUREMENT:  wiLL MIRES e
WATERTAL FORM FROTECTIVE 7 HISH SPACEC
THIS PART MUST BE WEIGHED | —
AND THE WEIGHT RECORDED STANI(
SPEC SPEC IN ACCORDANCE w1TH EPS3 HANDLE Al

(-



SERVICE DORAWING NUMOER/SRLLIT NU

l €D € 3¢ anoLE PROJECTION ‘

G

4 HOLES M2 5 x 0 5 -6H
SPACED AS SHOWN ON A

Po B[00 T

NOTES -

70°

N

S

x 45°

1
/ 2 POSN
//

3 3

1 CLEANLINESS STANDARD PS2058 GRADE 2X

—56‘:"‘— *S‘SWW v‘—a !9 tt e ~1 t

ORIGINAL SCALE 2!

UNLESS OTHERWISE STATED STANDARD
MANUFACTURING REQUIREMENTS TO
DS700  ARE MANDATORY

UNLESS OTHERWISE STATED
UNIT OF MEASUREMENT:  uti{IMTR(S

710 1]8]

28 7

oo :

NP S

\& —
.

O <r
P~~~

ATER AL FORM PROTECTIVE FINISH SPACE
- THIS PART MUST BE WEIGHED -

AL ALLOY BAR ALOCRGM 1200 AND THE WEIGHT RECCRDED STA
SPEC L111(6082~T651) SPEC PS2068 IN ACCORDANCE WITH EPSS HANDLE

C
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008

°$§Kﬁq} SEE NOTE 6
\fwrw i
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NOTES
1 CLEANLINESS STANDARD TO PS2058 GRADE 2X

2 TORQUE TIGHTEN TO THE REQUIREMENTS OF PS2039 APPENDIX A
USING THE VALUES LISTED BELOW

ITEM _NO[ RUNNING TORQUE (Nm) [ PRE TENSION TORQUE (Nm) | MAXIMUM TORQUE (Nm)
027+ ” 0.21-0.25 0 25
029+ - 0.21-0.25 025
030 N 0.31-0.37 0. 37
031 - 0.45-0.55 0.55
035+ - 0.21-0.25 0.25
036 - 0.31=0.37 0.37
038 - 0.45-0.55 0.55

* HAND TIGHTEN SCREWS & NUTS AT THIS STAGE. FINAL TIGHTENING &
LOCKING WiLL BE CARRIED OUT AT THE NEXT ASSEMBLY LEVEL

3 LOCK ABOVE ITEMS USING ITEMS 062,063,& 064 IN ACCORDANCE
WITH PS2024 MIX 36

4 DRILL AND REAM THROUGH ITEMS 002 & 005 (ZJ1 997/1 987
TO SUIT ITEM 057

5 THERMAL PACKER TO BE SUPPLIED WITH THERMALLY CONTROLLED
ACTUATOR ITEM 020

6 PRESS FIT AND BOND ITEM 021 USING ITEMS 062 063 AND 064

7 FOR THERMAL REQUIREMENTS SEE SHT 2 AREAS MARKED ///// ARE
TO BE COVERED WITH ITEM 040

8 BOND ITEMS 013 & 0t4 USING {TEMS 062,063 & 064 N ACCCRDANCE
WITH PS2024 MIX 36, PRIOR TO FINAL ASSY

9 SPOT THROUGH FROM ITEM 013 TO 014 (B3 3/3 2 ,AND RIVET

PRIOR TO FI

NAL ASSY

EE a6 -

OR1GINAL SCALE 2:1

UNLESS OTHERWISE STATED STANDARD
MANUFACTURING REQUIREMENTS TO
DS700 ARE MANDATORY

UNLESS OTHERW!ISE STATED
UNIT OF MEASUREMENT:  NILLIMEIRES

MATER IAL

SPEC

FORM PROTECTIVE FINISH

— SPEC ———

THIS PART MUST BE WEIGHED
AND THE WEIGHT RECORDED
iN ACCORDANCE wiTH EP55

@3

057 ;

SEE NOTE 4 <

044

005

SEC
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SEE

ORIGINAL SCALE

1:1

UNLESS OTHERWISE STATED STANDARD
MANUFACTURING REQUIREMENTS TO

DS700 ARE MANDATORY

UNLESS OTHERW{SE STATED

UNIT OF MEASUREMENT:

WILLIMETRES

MATER AL

SPEC

FORM

e SPEC

PROTECTIVE FINISH

1

THIS PART MUST BE WEIGHED
AND THE WEIGHT RECORDED
IN ACCORDANCE WITH EPSS
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MATERTAL PROTECTTVE FINTSH TOLERANCES U 0 S
SEE BOM NONE LINEAR - N/A

ANGULAR ~
SPEC SPEC SCALE = 5.1 i
UNLESS OTHERWISE STATED STANDARD MANUFACTURING REQUIREMENTS 0011 E°
TO DS700 ARE MANDATORY ALL DIMENSIONS ARE IN MILLIMETRES ES 60 (l
CORPYRIGHT : THE COPYRIGHT IN THIS DOCUMENT 1S THE PROPERTY OF
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SEE BOM NONE LINEAR - N/A
ANGULAR .~
SPEC SPEC. SCALE . — 51
UNLESS OTHERWISE STATED STANDARD MANUFACTURING REQUIREMENTS 0]
TO DS700 ARE MANDATORY ALL DIMENSIONS ARE IN MILLIMETRES ES 601
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MATER | AL PROTECTIVE FIN{SH TOLERANCES U O S
OM NONE LINEAR - *1
G ANGULAR . -
. THIS ITEM TO BE WE
SPEC SPEC. ScALE - 51 IN ACCORDANCE W1TH
UNLESS OTHERWISE STATED STANDARD MANUFACTURING REQUIREMENTS O0] |ESTIMATED MASS
TO DS700 ARE MANDATORY ALL DIMENSIONS ARE IN MILL IMETRES. ES 601 (kg)
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1.0 SCOPE

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 MISCELLANEOUS METALS
9 OPTICAL MATERIALS
10 ADHESIVES, COATINGS, VARNISHES
11 ADHESIVE TAPES
12 PAINTS/INKS
13 LUBRICANTS
14 POTTING COMPOUNDS, SEALANTS, FOAMS
15 REINFORCED PLASTICS
16 RUBBERS/ELASTOMERS
17 THERMOPLASTICS
18 THERMOSET PLASTICS
19 WIRES/CABLES
20 MISC' NON-METALS

plmms211 doc
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Column 2: COMMERCIAL IDENTIFICATION:

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

Column 3. CHEMICAL NATURE etc.:
The chemical nature, composition, form or heat treatment condition of the material
Column 4 PROCUREMENT INFORMATION:
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.
Column 5: PROCESS PARAMETERS:
The details required to define the process parameters e.g adhesive mix and cure
details, plating thickness', special cleaning procedures.
Column 6 USAGE AND LOCATION:
The specific application of the material and the equipment it is used on.
Column 7: ENVIRONMENT CODES:
A code describing:
R = Radiation
A = Ambience (Pressurisation)
T = Temperature
RADIATION/UV/ATOX (R AMBIENCE (A) TEMPERATURE (T)
G = Geostationary S = QOutside in shadow |V =Vacuum T1=0t0 100K
L = Low orbit L = Outside in light H = Hermetic T2 =100 to 200 K
B = Radiation belts M = Manned T3 =200 to 300K
| = Interplanetary E = Elevated pressure T4 = 300 to 400 K
Notes

1) For materials inside the spacecratft a letter is used from the left-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

pimms211 doc

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

MASS (g)
WO0=0<1
W1=1<10
W2=10< 100
W3 =100 < 1000
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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 programmes

Column 9.3 STATUS:

To identify the qualification status of the material a letter code is selected
from the following table

STATUS

A Approved

w Waiver required

Q Under qualification
O
D

Open, subject to investigation
Deleted

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

plmms211 doc
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1.0 SCOPE

This document contains a list of processes used by MMS for manufacture and assembly of

HIRDLS equipment

2.0 TABULATION EXPLANATION

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

Column1:  ITEM NUMBER:

An arbitrary number specific to each process. The processes appear in 17 groups

described below

GROUP NUMBER | PROCESS TYPE

1 ADHESIVE BONDING

2 COMPOSITE MANUFACTURE
3 ENCAPSULATION/MOULDING
4 PAINTING/COATING

5 CLEANING

6 * WELDING

7 CRIMPING/STRIPPING/WIRE WRAPPING
8 SOLDERING/BRAZING

9 SURFACE CONVERSION

10 * PLATING

11 MACHINING

12 * FORMING

13 * HEAT TREATMENT

14 SPECIAL FABRICATION

15 MARKING

16 MISCELLANEOUS

17 * INSPECTION

* No processes in these categories are used
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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 CRITICALITY 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 JUSTIFICATION:
Either qualification plans or previous space programmes.

Column 9.2 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
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MATRA MARCONI SPACE UK LIMITED

Request Number HIR-RD-SA002-MMP
(PA-MMS-426)

REQUEST FOR DEVIATION/WAIVER PROJECT HIRDLS SHEET | of I SHEETS

L . SUBMITTING COMPANY
Deviation| x | Waiver MODEL FM | Matra Marconi Space UK Ltd Portsmouth
PART NAME: PART NUMBER QUANTITY:

LTM Sunshield Assembly HRIL101 !
CONTRACT/ORDER NUMBER SERIAL NUMBER
N2A 3R 0386 FMCO/
OTHER DEVIATIONS/WAIVERS ON PART REJECT NOTE NUMBER
HIR-RD-SA001-MMP (raised on the life test model) NS
MAIN ASSEMBLY NUMBER SUBMITTING COMPANY REFERENCE NUMBER
HR1L101 N3

DETAILS OF DEVIATION/WAIVER AND REASON FOR APPLICATION
A resonance was detected at approximately 65Hz during the Z axis low level sine survey This contravenes the
stiffness requirement defined in Specification No SP-HIR-030 Issue D Paragraph 3 4 4 The specification states that
the sunshield assembly, with the door in the latched position, shall have a first resonant frequency of greater than
120Hz

The sunshield door and aperture plate were designed in conjunction with the STH structure as they are an integral
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1. SCOPE

This document details the test plan and requirement to verify the HIRDLS Sun Shield
Assembly Flight Model at unit level.

2. APPLICABLE DOCUMENTS
2.1 Documents

a) Sun Shield Requirement Specification SP-HIR-50
b) STM, SSH and SVA Design Development and Test Plan TP-MMS-248
c) Manual for SSH & SVA Test equipment (EGSE) TC-MMS-400

2.2 Drawings

a) Sunshield / HDA Assembly - HRIL100
b) Vibration Fixture - TAA 2124,
C) Thermal Vacuum and Assembly Fixture - TAA2128

3. TEST PLAN
31 Model Philosophy

The SSH model philosophy is defined in the STH, SSH and SVA DD&T plan, AD2 1 (b). The
FM will be subjected to the acceptance level tests described herein

3.2 Test Specimen
The test specimen is the FM unit SSH assembly - HRIL100
3.3 Test Sequence

The test sequence for the FM SSH assembly is as follows'-

Preliminary characterisation tests
Baseline functional test.
Vibration test (at unit level)

Post Vibration functional test
Thermal vacuum test.

Vibration test (at STH level).
Post Vibration functional test

tpmms452-2 doc
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4,

TEST REQUIREMENT

4.1 Preliminary Characterisation Tests

Set up SSH assembly (HRIL100) in assembly fixture (TAA2128). Clamp side cleats with
door in the open position to ensure aperture plate is not distorted by seal loads.
Note, before clamping the HDA plate to fixture:-

Release door by operating the HDRM manual override with torque wrench set at 1.8 Nm.
Open door manually by back driving hinge motor gearhead 90°

Torque tighten M4 fasteners.

Close door manually.

Relatch door, by operating HDRM manual override with torque wrench set at 1.8 Nm to
offload torque on the latch open spring, pull spring outwards from HDRM to allow the
mechanism to return to the locked position, under the control of the torque wrench.

4.1.1 Determine HDRM Latch Bearing Friction

Disengage both latch torsion springs.

Determine torque to rotate latch using torque clock.

Determine torque with lockout hairspring in contact with micro-switch striker lever.
Determine operating torque required to lock door and apply preload

Refit torsion spring and verify latch can operate with 1 spring

Determine spring torque in the following positions -

— Fully open

— Fully closed

4.1.2 Determine Hinge Friction Torque

Set up SSH Assembly fixture with hinge axis vertical
Ensure motor drive shaft is disconnected
Determine torque to rotate door away from latch, then back towards latch.
Note: This torque will include the friction torque of both hinges, the potentiometer and the
grounding spring
Push door with Correx gauge to determine torque at hinge.
Determine the detent torque of the motor gearhead
Reconnect the motor gearhead drive to the hinge Measure the hinge torque with Correx
gauge
Determine hinge drive backlash
Refit second torsion spring to HDRM
Determine spring torsion in both positions -
— Fully open
— Fully closed.
Verify latch preload. Determine deflection away from the door of the roller lever with a
force of 30N applied at the roller. Measure deflection with dial indicator at this point Set
shim at latch to provide this additional deflection of the roller lever in the locked position
Determine force required at latch to compress door seal by applying dead loads at latch
position on door until door contacts ‘Vee’ locator.

tpmms452-2.doc
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4.1.3 Preliminary Electrical Tests

» Verify motor resistance of each phase of the hinge stepper motor (prime and redundant):
115Q £ 10% (x 2 for star)
+ Determine potentiometer resistance
~ Door open position.
— Door closed position.
Note: Reset position of potentiometer if dead band is entered
o Verify micro-switch closure status against position
Verify resistance of HOP heaters 78Q + 10%
— Prime resistance
— Redundant resistance
Verify resistance of thermistors at 20°C = 2 8KQ and drive is positive.
Determine resistance of grounding between
Door and aperture panel grounding terminals
Hinge clevis plate to aperture panel terminal
Latch plate to aperture panel terminal
Verify Sun Sensor (3 off) circuit

4.2 Baseline Functional Test

4.21 HDRM

e Set lockout spring back with MGSE to prevent HDRM locking in the open position

o Set up SSH assembly with the door latched

¢ Switch on HOP prime heater circuit (28V) (Connector J211P pin 1 & 11) until latch lever is
in the fully open position and micro-switch operates, switch off power after 15 sec and
allow latch lever to retract to the fully closed position.
— Monitor and record the following parameters to characterise HDRM function

Deployment and Retract time.

Micro-switch operation at limits.

Thermistor output temperature / time

Repeat above operation for redundant circuit.

CAUTION: The redundant circuit (Conn J211P pin 2 & 6) is NOT protected from overheating
and must be switched off immediately after micro-switch operates.

Repeat the above sequence to a total of 5 operations
4.2.2 Hinge Drive

Set up SSH Assembly with hinge axis vertical
Set HDRM with latch locked open
Manually rotate door 20° out of latch.
Connect up EGSE as shown in operating manual TC-MMS-400 and set up Labview
screen to the following settings
Voltage - 28V
Current limit - 0.5A
Stepper motor rate - 20Hz
Prime motor winding

tpmms452-2 doc
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Command door to rotate 10°(100 steps) at nominal 28V on prime winding of hinge drive.

— Verify direction of operation.

— Confirm angular displacement of door.

o Repeat operation for redundant winding

e Determine torque to overcome powered motor detent.

e On Labview screen select 'calibration' . This command records potentiometer voltage at
each step position over full operating range of door Plot results to characterise stepper
motor count to potentiometer output voltage errors.

¢ Determine hinge drive torque margin-

Connect 3 in-line resistors in stepper motor harness to limit current

Increase in-line resistor values until hinge drive motor is close to stall

Calculate torque margin.

Motor Resistance + ( 2x In-line resistance )
Motor Resistance

4.3 Door Operations

Command door to fully closed position
Verify operation of fully closed micro-switch
Command door to fully open position
Verify operation of fully open micro-switch

Repeat the above sequence to a total of 10 operations

tpmms452-2 doc
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4.4 Vibration Test

The FM unit shall undergo a random vibration workmanship test. The full test sequence for
each axis shall be as follows.-

Jig survey (See Section 4.3 1)
Sine survey (See Section 4.3 1)
Random (See Section 4 3.2)
Sine survey (See Section4 3 1)

The purpose of the sine surveys is to verify the structural integrity of the equipment after the
workmanship test and to confirm that the unit meets it’s stiffness requirements.

The vibration axes and accelerometer positions are defined in Figure 4 3-1 The SSH will be
mounted to the vibration fixture TAA2128 in accordance with the drawing requirements
Note, the sequence for clamping the HDA plate to the vibration fixture is as follows -

o Release door by operating HDRM manual override with torque wrench set at 1 8 Nm

¢ Open door manually by back-driving hinge motor gearhead 90°.

¢ Shim gaps between unit cleats and vibration fixture

e Torque fasteners as follows:-
M4 Stainless steel screws (UNBRAKO) - 4,0 Nm
M4 nuts onto Stainless steel threads -2,4Nm

¢ Fillet lock all fixings except on CFRP

¢ Close door manually

¢ Re-latch door, by operating HDRM manual override with torque wrench set at 1.8Nm to
offload torque on the latch open spring, pull spring outwards from HDRM to allow the
mechanism to return to the locked position, under the control of the torque wrench.

POSITION OF TRIAXIAL
ACCELEROMETERS
(2 OFF)

Figure 4.3-1 : SSH Axes for Vibration Test
tpmms452-2 doc
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4.41 Sine Survey

Jig and sine survey tests shall be carried out between 5 and 2000 Hz with a sweep rate of 2
octaves/minute at a level of 0 2g

4.4.2 Random Vibration

The workmanship test level is given in Table 4.3-2 FM tests shall have a duration of 60
seconds per axis

Axis Frequency Level Total Level
(Hz) (g%/Hz2) (grms)
20 001 )
20-160 +3 dB/oct )
ALL 160-250 0.08 ) 7.4
250-2000 - 3 dB/oct )
2000 0 01 )

Table 4.3-2 : Random Vibration Workmanship Test

4.5 Post-vibration function test

451 HDRM

e Set lockout spring back with MGSE to prevent HDRM locking in the open position
o Set up SSH assembly with the door latched.
e Switch on HOP prime heater circuit (28V) (Connector J211P pin 1 & 11) until latch lever is

in the fully open position and micro-switch operates, switch off power after 15 sec and
allow latch lever to retract to the fully closed position

— Monitor and record the following functional parameters:
— Micro-switch operation at limits
— Verify operation of redundant circuit for 30 sec.

CAUTION: The redundant circuit (Conn J211P pin 2 & 6) is NOT protected from over-
heating and must be switched off inmediately after micro-switch operates

Repeat the above sequence to a total of 5 operations

4.5.2 Hinge Drive

e Set up SSH Assembly with hinge axis vertical
Set HDRM with latch locked open

Command door to fully open position

Verify operation of fully open micro-switch
Command door to fully closed position

Verify operation of fully closed micro-switch
Command door to fully open position
tpmms452-2 doc
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* Verify operation of fully open micro-switch
e Command door to rotate 0 1° towards the closed position, record potentiometer voltage.

Repeat sequence until door is closed. Plot results to characterise stepper motor count to
potentiometer output voltage

Repeat the above sequence to a total of 10 operations

¢ On Labview screen select 'calibration' . This command records potentiometer voltage at
each step position over full operating range of door . Plot results to characterise stepper
motor count to potentiometer output voltage errors.
¢ Determine hinge drive torque margin:
Connect 3 in-line resistors in stepper motor harness to limit current
Increase in-line resistor values until hinge drive motor is close to stall.
Calculate torque margin:
Motor Resistance + ( 2x In-line resistance )
Motor Resistance

4.5.3 Test Results

Compare these results with the baseline functional test results (Para 4.2)

4.6 Thermal Vacuum Test

The FM unit shall be tested in vacuum (<10° Torr) at its upper and lower acceptance
temperature limits whist operational and when driven by representative electronics. The
thermal vacuum test profile is shown in Figure 4.5-1. The SSH shall be mounted so that the
hinge axis is vertical The test shall be controlled by the reference thermocouple which shall
be attached to the aperture plate

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.

Operating
Min Max
-25 25

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 respectively (see Figure 4.5-1)
The unit will be tested through 4 complete thermal cycles.

tpmms452-2 doc
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4.6.1 SSH Test Configuration

Set up SSH assembly (HR1L100) in assembly fixture (TAA2128). All side cleat fasteners to

be replaced with M2 nuts and bolts, with the exception of a single central fastener on 90
degree cleat side.

Torque tighten this M4 bolt to 2Nm.

All M2 fasteners to be clamped finger tight on this side

Remove packing from between cleats and fixture, fit M2 fasteners finger tight.

Set lockout spring back with MGSE to prevent HDRM locking in the open position.

Bolt complete assembly to the vacuum chamber transom plate, with the door hinge axis
vertical.

Connect harness.
Verify chamber clearance by operating door.

4.6.2 SSH Functional tests

The HDRM and Door Hinge Drive tests detailed below are to be performed prior to closing
chamber-

after cold temperature soak at -25°C
after raising temperature to 25°C
at ambient temperature after completion of 8 thermal cycles.

This represents a total of 20 operations (4 HDRM and 16 Door Drive).

4.6.2.1 HDRM

Switch on HOP prime heater circuit (28V) (Connector J211P pin 1 & 11) until latch lever
is in the fully open position and micro-switch operates, switch off power after 15 sec and
allow latch lever to retract to the fully closed position.
Repeat HOP operation at -25°C and 25°C.
Repeat HOP operation at ambient temperature in vacuum.
Repeat HOP operation at ambient temperature and pressure.
Monitor and record the following functional parameters .
— Micro-switch operation at limits.
~ HOP actuator temperature as micro-switches operate(both directions)

Verify operation of redundant circuit for 30 sec

CAUTION: The redundant circuit (Conn J211P pin 2 & 6) is NOT protected from over-
heating and must be switched off immediately after micro-switch operates.

4.6.2.2 Hinge Drive

Prior to pump down,

Command door to fully open position

Verify operation of door fully open micro-switch

Command door to fully closed position

Verify operation of door fully closed micro-switch

Record potentiometer readings at both the fully open and closed door positions.

tpmms452-2 doc
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¢ On Labview screen select 'calibration’ This command records potentiometer voitage at
each step position over full operating range of door Plot results to characterise stepper
motor count to potentiometer output voltage errors
» Determine hinge drive torque margin.
Connect 3 in-line resistors in stepper motor harness to limit current
Increase in-line resistor values until hinge drive motor is close to stall
Calculate torque margin:
Motor Resistance + ( 2x In-line resistance )
Motor Resistance

o Repeat opening / closing to a total of 4 operations

Repeat the above sequence;
e at-25°C and 25°C
e at ambient temperature

4.6.2.3 Test results

¢ Open chamber to inspect SSH assembly
e Compare these resuits with the baseline functional test results (Para 4 2)

4.7 STH Level Vibration Test

The FM unit shall be installed on the HIRDLS structure during STH level vibration testing
(refer to Doc. No TP-MMS-448 for details of this testing)

4.8 Post-vibration function test

481 HDRM

o Set lockout spring back with MGSE to prevent HDRM locking in the open position.

e Set up SSH assembly with the door latched

e Switch on HOP prime heater circuit (28V) (Connector J211P pin 1 & 11) until latch lever is
in the fully open position and micro-switch operates, switch off power after 15 sec and
allow latch lever to retract to the fully closed position
-~ Monitor and record the following functional parameters
— Micro-switch operation at limits.
— Verify operation of redundant circuit for 30 sec

CAUTION: The redundant circuit (Conn J211P pin 2 & 6) is NOT protected from over-
heating and must be switched off inmediately after micro-switch operates

Repeat the above sequence to a total of 5 operations
4.8.2 Hinge Drive

Set up SSH Assembily with hinge axis vertical.
Set HDRM with latch locked open

Command door to fully open position

Verify operation of fully open micro-switch
tpmms452-2 doc
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Command door to fully closed position

Verify operation of fully closed micro-switch

Command door to fully open position

Verify operation of fully open micro-switch

Command door to rotate 0.1° towards the closed position, record potentiometer voltage

Repeat sequence until door is closed. Plot results to characterise stepper motor count to
potentiometer output voltage.

Repeat the above sequence to a total of 10 operations

e On Labview screen select 'calibration' This command records potentiometer voltage at
each step position over full operating range of door . Plot results to characterise stepper
motor count to potentiometer output voltage errors

o Determine hinge drive torque margin

Connect 3 in-line resistors in stepper motor harness to limit current
Increase in-line resistor values until hinge drive motor is close to stall.
Calculate torque margin:
Motor Resistance + ( 2x In-line resistance )
Motor Resistance

tpmms452-2 doc
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APPENDIX A DETAILED TEST INSTRUCTIONS
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TEST READINESS REVIEW

Equipment Description

a  Equipment title - HIRDLS Sunshield/HDA Assembly (SSH)
b  Serial No :- FMOO01
¢  Drawing No :- HR1LIOO Issue 4
d  Test Procedure Nos. TP-MMS-452 Issue 1
(3164-SA030-TPF)
e Batch No MFGO0170717 N/A
1 Review of Test Procedure

The test procedure was reviewed no comments were raised as this procedure
is almost a duplicate of the EM procedure with just the vibration levels
changed.

2 MIP/KIP Status

The hardware was kipped prior to Vibration (HDRLS004 refers) no
outstanding actions

3 Waiver/Deviation list and Status
None raised

4 Open NCR List and Comments
There is one open NCR raised to cover some anomalies noted during
manufacture, all have been approved by the design authority The NCR will be
closed once the assembly is complete

Action 1 AJF

There is also a Production Easement (PE) raised to cover the use of creep

barrier without a C of C, the properties of the material have been verified prior
to use. This PE will also be closed once the assembly is complete

Action 2 AJF
5 AOB
None
6 Conclusion

The unit is acceptable to proceed to vibration
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HIGH RESOLUTION DYNAMICS LIMB SOUNDER

Originator: N Crossland (MMS) / G Toplis (RAL) Date: 1 December, 1999

Subject/Title: FM Structure Assembly Bake-out Test Procedure

Description/Summary/Contents:

The purpose of this document is to identify the procedures and requirements for carrying out the
Bake-out test on the Flight Model of the Structure/Thermal Subsystem (STH together with SSH
and SVA) 3164-SS001-02-F and Thermal Subsystem (MLI) 3164-TH001-02-F.

Keywords: FM, STH, Structure Assembly, Bake-out Test
Purpose of this Document: Test Procedairf/ for the FM Structure bake-out tests
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Reviewed/Approved by: /%/7%
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1. SCOPE
1.1 General

The purpose of this document is to identify the procedures and requirements for carrying out the
Bake-out test on the Flight Model of the Structure/Thermal Subsystem (STH together with SSH
and SVA) 3164-SS001-02-F and Thermal Subsystem (MLI) 3164-TH001-02-F.

1.2 Equipment to be tested

The equipment to be tested is the Structure/Thermal Subsystem (STH together with SSH and
SVA) 3164-SS001-02-F and Thermal Subsystem (MLI) 3164-TH001-02-F.

1.3 Test Objective

The objective of the bake-out test is to ensure that contaminants resident in the structure after
manufacturing and assembly, have been reduced to minimal levels.

These tests are being conducted at RAL and under RAL direction.

2. APPLICABLE DOCUMENTS

The latest issues of the following documents were applicable at the date of issue of this document.

AD1 Structure/Thermal Subsystem Requirements SP-HIR-031
Specification
AD2 MMS Subsystems Cleanliness and Contamination PA-MMS-387
Control Plan
AD3 Product Assurance Plan (or RAL equivalent) PLN/GP/50770
AD4 Standard Requirements for Work Environment Control CDSP-DB010-STE e

at MMS Portsmouth (or RAL equivalent)

AD5 Manufacturing Standard for Handling and Cleaning of S-3-07-008
Thermal Control Surfaces

sy

i
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3. TEST CONDITIONS

3.1 Personnel

3.1.1 Quality Control

A QC Inspector(RAL) will be required to perform visual inspections, ensure correct documentation
is used, and ensure that non-conformances are processed in accordance with the Product
Assurance Plan (AD 3). He/she should also check that all test equipment provided by the test
facility has relevant calibration certificates.

3.1.2 Test Director

The Test Director will be a specialist engineer with the following responsibilities:-

a)

b)

c)

d)

Liaise with the Test Facility personnel.

In conjunction with the Test Controller, supervise the installation and removal of the test
specimen from the test chamber.

Supervision of the test programme in accordance with the procedures defined in this
document.

Provision of a test report compiled from the test results.

3.1.3 Test Controller

Test Controllers will be required at the bake-out test facility. They shall be appointed by the Head
of the Test facility and will be responsible for the following :-

a)
b)
c)

d)

e)

f)

g)

Liaison with the Test Director.
Provision of all equipment required for the test.
Ensure that all test equipment provided by the test facility has relevant calibration certificates.

Ensure that all QA activities relevant to the tests are conducted and relevant documentation
completed.

Allow the Test Director access to the test results.

Ensure that the test equipment delivers the test levels required to comply with the
requirements and that adequate precautions are taken to prevent under or over testing.

The instrumentation of the test specimen in accordance with the relevant part of this
document.

Provision of test results as required by the Test Director.

tpmms470 doc
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3.2 Hazards and Precautions

Testing of the equipment in accordance with the requirements of this procedure shall not result in
any hazard to personnel or equipment, provided that the standard procedures applicable to the
test item and operation of the test facilities are followed.

There are no electrical safety hazards associated with the test item.

For information, the adhesives and solvents that have been used in the construction of the test
item are:-

Solvents:- Acetone, Triklone 'P'

Adhesives:-  Scotchweld EC2216B/A Epoxy
Hysol EA9395 Film adhesive
Redux 312UL Film adhesive
RTV 566 Silicone adhesive and SS4155 Primer
FM410 Foam adhesive
Stycast 1090SI/CAT9 Epoxy resin
Eccobond 56C/CATS9 Epoxy resin
Versamid 140 Polyamide resin
Epikote 828 liquid epoxy resin

Sub-Assemblies are baked out after manufacture to drive off any residuals from construction
adhesives and solvents etc. However, RTV 566, SS4155 Primer and Acetone may still be present
after structure assembly build, albeit in small quantities.

In the event of failure of any utility or equipment used to control the environmental conditions, the
test may be stopped at the discretion of the Test Director. If necessary, the test item shall then be
removed from the test facility until the latter has been rectified.

3.3 Test Equipment
All test equipment specified, other than specially designed and built equipment used to verify and

define specific parameters shall be calibrated to traceable standards and shall be within the
calibration period.

s
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4. PRODUCT ASSURANCE PROVISIONS

4.1 Ambient Test Conditions

Unless otherwise specified in this document, all measurements and tests shall be performed within
the following ambient conditions :-

Temperature 21+ 5°C
Relative humidity 35% to 52%

Pressure 98 to 105 KPa

4.2 Bake-out Test Conditions

The structure shall be baked out in vacuum conditions (< 10° mBar) at a temperature of 60°C +
5°C for a minimum period of 24 hours. The temperature rate of change shall not be greater than
6°C /min

4.3 Acceptance Criteria

The test item shall be deemed to have passed the test when the structure has undergone an
elevated temperature of +60°C + 5°C for a minimum period of 24 hours whilst in vacuum
conditions.

The change in frequency reading from the TQCM (TQCM temperature to be -20 °C) should be less
than 64 Hz/hour. This is applicable during the last two hours of the hot soak.

5. TEST PREPARATION
5.1 Inspection

The Structure Assembly will be visually inspected by Quality Control immediately on delivery to
the test facility to ensure it has not been damaged in transit from its last inspection. it will also be
inspected when installed in it’s test configuration just prior to the commencement of testing. The
article will be accompanied by its manufacturing data package which will contain a Manufacture
History Record (MHR). This record will be checked for completion of all operations prior to the test
being undertaken.

5.2 Cleanliness

The environment surrounding the test specimen shall be maintained at a level equivalent to that
defined by MMS Work Environment Contro! Standard Class 3 (AD 4) at all times. Equivalent levels
are defined by FED STD 209B Class 100000 or BS 5295 Class 3. Where test areas do not meet
these requirements, the test specimen shall be protected by being enclosed in a suitable plastic
‘tent’.
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5.3 Handling

The Structure Assembly shall at all times be handled carefully in accordance with specification S-
3-7-008 (AD 5) and the Handling Procedure (AD 6). At no time shall undue force be applied to
attach it or remove it from the test configuration

5.4 Specimen Instrumentation

Structure instrumentation will require the use of 6 PRT channels. The PRT positions shall be as
agreed between the Test Director and test controller of the test facility prior to commencement of
test, but should allow the structure to attain the required temperature evenly over the entire
surface. (i.e. no hot or cold spots).

The agreed sensor and TQCM positions shall be recorded in the test facility job book.

6. DATA RECORDING AND ANALYSIS
6.1 Temperature Sensors

All temperature sensor outputs shall be recorded during the test, at the discretion of the Test
Director and in agreement with the test facility.

All sensor records shall be retained in the test facility job book.
6.2 TQCM

All data from the TQCM shall be recorded manually (hourly) and by computer (every minute).
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1. INTRODUCTION

The HIRDLS Sunshield Subsystem (SSH) Flight Model (FM), Serial Number FM001, has been
subjected to Workmanship tests. Thermal Vacuum testing was carried out at RAL, Vibration
and functional testing at MMS Portsmouth

The objective of the test programme was to subject the SSH to -

Workmanship level tests defined in the Sunshield Subsystem Specification (AD1) and Test

Procedure (AD3), and to correlate the results with the EM test performance.

This report summarises the test results and, where applicable, deviations from the procedure
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2. EXECUTIVE SUMMARY

The test results confirm the HIRDLS SSH FM has successfully survived the Workmanship test
programme without any significant change in operating performance The major performance
parameters are summarised below

2.1 SSH Door Opening Operation Torque Margins

Measured
Hinge bearings and potentiometer - 0 09 Nm
Anti-backlash torsion spring (max. Torque) - 0.70 Nm.
Minimum overall torque margin - 2.8

(Torque margin determined by reducing motor current with
resistors in series with motor windings)

Required (GSFC 424-11-13-01 para 3.4.5.3)

Minimum test verified torque ratio - 2.25
This is the appropriate margin as 88% of resistive torque is the
spring load.

2.2 SSH Latch Opening Operation Torque Margins

Measured
Maximum latch operating torque - 04 Nm.
Maximum torsion spring torque - 1.4 Nm.
Minimum HOP actuator output torque - 4.0 Nm.
Minimum overall torque margin - 2.86
Required (GSFC 424-11-13-01 para 3.4.5.3)
Minimum test verified torque ratio is - 2.25
This is the appropriate margin as 78% of resistive torque is the

spring load.

Note that the HOP Actuator minimum output torque is based on the lowest force output at the
start of operation when the torsion spring torque is at a minimum of 1 Nm The force increases

towards the end of the stroke. Note also HOP actuator nominal output force is a 1/3 of
maximum
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3. APPLICABLE DOCUMENTS

AD 1
AD 2
AD 3
AD 4
AD 5
AD 6
AD7

SP-HIR-50 Issue D
HRIL100 Issue 4
TP-MMS-452 Issue 2
TC-MMS-400 Issue 1
TR-MMS-459 Issue 1
AlV-99-092-STC
TR-MMS-461 Issue 1

4. TEST SPECIMEN

Sunshield Subsystem Specification
Sunshield / HDA Assembly BOM

Sunshield Subsystem Test Procedure
Manual for SSH and SVA Test Equipment
FM SSH Vibration Test Report

HIRDLS SSH Thermal Vacuum Test Report
FM STH Vibration Test Report

The test item was the SSH Flight Model, Serial No. FM001 as defined in AD 2.

5. TEST SEQUENCE

5.1 Preliminary Characterisation Test Results

5.1.1 HDRM Latch Operating Torques

Resistive torque on latch compress seal 0.25 Nm
Resistive torque on fully lock door 0.3 Nm
Latch torsion spring, Fully open 0.7 Nm
Latch torsion spring, Fully closed 0.5 Nm
Latch operates acceptably with 1 torsion spring
e HDRM Operating torque
Open position 1.4 Nm
Closed position 1.0 Nm
¢ Deflection due to latch preload of 30N 0 004"
(HDRM position shimmed to provide this preload)
o Force to compress seal at latch 20N
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5.1.2 Door Hinge Friction Torque

e Resistive torque of both hinges, and potentiometer 0 09 Nm

¢ Detent torque of motor gearhead 016 Nm
o Drive anti-backlash torsion spring 0.47 Nm (Max)

5.1.3 Electrical Tests

Refer to Appendix 1 for results of SSH Pin Survey.

5.1.4 Grounding

Grounding resistance measurements between:-

o Door and aperture plate grounding terminal 0.5Q
e Hinge clevis plates to aperture plate grounding terminal 04 &19Q
e Latch plate to aperture plate grounding terminal 0.5Q

5.2 Baseline Function Test

5.21 HDRM

The HDRM HWA was operated Deployment / retract times, microswitch operations and
thermistor temperatures were recorded. Some fundamental operating parameters are

summarised below.

e HWA starts to open latch after 2 min power up, when temperature of HWA housing

reaches 68°C

o HWA fully open latch after 3 min power up, when temperature of HWA housing reaches

95°C

It can be concluded that the HDRM operates within specification.

5.2.2 Hinge Drive

e Brake torque required to overcome powered motor detent 292 Nm

» Hinge potentiometer resistive torque 009 Nm
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. 2.92
Torque margin = ——=> 35
a g .09

Operation of door under 1g ( hinge axis centreline horizontal ) is satisfactory.

Stepper motor count / potentiometer output voltage results were plotted to calibrate the
potentiometer errors (using data regression) The results are presented in Appendix 2.

Note that from the latched position, a step count of approximately 20 (= 2°) is required for the
door to clear the latch lever arm roller.
5.2.2.1 Torque Margin

3 variable resistors were connected in series with the motor windings to reduce the available
current to the windings.

The door was operated initially with the resistors set to 90 QO The resistance was then

increased in 5 Q steps until the motor stalled. A motor stepping rate of 20 Hz was used
throughout.

The door was found to be fully operational with an additional resistance of 100 Q on both
windings ( 105Q causes motor to stall just before door contacts the door fully open
microswitch)
The line to line motor winding resistance was measured at 111 Q
Hence, based on the resistance change, it is possible to calculate the torque margin as follows
Nominal winding resistance terminal to terminal = 111Q
Resistance with additional resistors (2 x 100Q2) = 311Q

Torque o current « resistance

Therefore, Torque margin as measured = 311/111 = 2.8

5.3 SSH Vibration Test (6-8 September 1999)

For full details of stand-alone SSH FM vibration testing refer to AD 5.
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5.4 Post Vibration Function Test
5.4.1 HDRM

HDRM operated satisfactorily

5.4.2 Hinge Drive

Hinge drive and microswitches all operated satisfactorily.

The motor step count / potentiometer output voltage was calibrated. The test results are
detailed in Appendix 2.

5.4.3 Test Results Summary

The HDRM and hinge drive test results compare favourably with baseline test and show no
significant change in operating characteristics.

5.5 Thermal Vacuum Test (27 September- 2 October 1999)

The EM unit has been tested in vacuum (<107 torr) at its upper and lower workmanship
temperature limits and operated by representative electronics (EGSE Ref. AD4).

The SSH was mounted in the test chamber with the hinge axis vertical and functional tests
were performed at the following stages :-

- Prior to closing chamber (to verify operating clearances and harness)
- at-25°C

- at+25°C

- at ambient temperature (After 4 thermal cycles)

Refer to RAL test chamber report (AD6, see Appendix 3) for thermal vacuum temperature
cycling details.

5.5.1 HDRM

The HDRM was only fully operated at -25°C to demonstrate full operation of its retention latch

and microswitch.

Operation of the actuator's heaters were performed after the hot cycle and at the end of the 4

thermal cycles.
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5.5.2 Hinge Drive Operations at 28V

Test Results

@ -25°C Potentiometer Voltage

Initial Test 90Q 95Q 100Q | 105Q | Status Switch

Door closed (initial) 3854 <
Door open (Prime winding) 7 923 7 902 7.900 | 7.198 <
Door closed {Prime winding 3 857 3.864 3866 | 3.866 <
Door open (Redundant ) 7.926 7 900 7.893 | 6.824 <
Door closed (Redundant) 3.860 3865 3865 | 3866 <

@ 25°C Potentiometer Voltage

Initial Test | 900 95Q 100Q | 105Q | 110Q

Door closed (initial) 3863
Door open (Prime winding) 7 922 7.899 7 897 7896 | 7889 | 7.594
Door closed (Prime winding 3860 3863 3 864 3864 | 3865 | 3.865
Door open (Redundant ) 7 914 7 896 7 897 7896 | 7.881 | 7.147
Door closed (Redundant) 3860 3 864 3.865 3.865 | 3.881 | 3.866

@ 25°C Potentiometer Voltage
Post 4 Thermal cycles Initial Test 90Q 95Q) 100Q | 105Q | Status Switch
Door closed (initial) 3 861 <
Door open (Prime winding) 7914 7.898 7.897 | 7.987 <
Door closed (Prime winding 3 861 3.864 3.865 | 3.865 <
Door open (Redundant ) 7.914 7.898 7.987 | 7.987 <
Door closed (Redundant) 3.861 3.864 3865 | 3.860 <

In the above tables the high-lighted figures are where drive motor stalled before making the
open or closed status switch. Status switches operated satisfactorily throughout

All AD590 thermistors operated satisfactorily

Potentiometer voltage / step count calibration tests

Potentiometer ouput voltage readings were logged at each motor step (0 1°door rotation) for
opening and closing the door. Tests were performed at temperature extremes Refer to
Appendix 2 for details

The SSH was inspected and no obvious degradation or damage was noted All operations
were nominal at temperature extremes and after thermal cycling.
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5.6 Vibration Test (SSH fitted to STH Structure, October 1999)

For full details of vibration testing at STH level refer to AD 7.

5.7 Post Vibration Function Test

5.71 HDRM

HDRM operated satisfactorily and the test results compare favourably with baseline tests and
show no significant changes in operating characteristics

5.7.2 Hinge Drive

Hinge drive and microswitch all operated satisfactorily.

The hinge drive results show that the torque margin has reduced to 2.08. This reduction is due
to the drive having to overcome the additional torque induced by the gravity vector of the STH
configuration, (i e. this is purely a ground test condition)

The potentiometer calibration test could not be performed as the 30°inclination of the hinge
axis caused the drive to mis-step

5.7.3 Test Results

Post vibration Test Potentiometer Voltage
SSH fitted to STH
Ambient conditions Initial Test 60Q 650 70Q Status Switch
Door closed (initial) 3 849 < <
Door open (Prime winding) 7 930 < < X <
Door closed (Prime winding 3.854 < < X <
Door open (Redundant ) 7914 < X X <
Door closed (Redundant) 3 861 < X X <
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APPENDICES

APPENDIX 1 SSH Electrical Pin Survey

APPENDIX 2 Hinge drive stepper motor / potentiometer error calibration resuits

APPENDIX 3 RAL Thermal Vacuum Test Chamber Report AlV-99-092-STC
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APPENDIX 1 SSH Electrical Pin Survey
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APPENDIX 2 Hinge drive stepper motor / potentiometer error calibration results
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APPENDIX 3 RAL Thermal Vacuum Test Chamber Report AlV-99-092-STC

Note Figures are not included — refer to original RAL document for details

trmms458-2 doc




SSD ENVIRONMENTAL TESTING
HIRDLS FM DOOR

Thermal Vacuum Test

REPORT No: AlV-99-092-STC




Contents:

1) Test Specification.
2) Sensor Locations
3) Test Objectives
4) Test Results.

5) Cleanliness

6) Conclusion

Figs: 1 to 8) Thermal Cycling Mass Spectrometer Plots. (Not included herein)
Figs: 9 to 11) Temperature Vs Time Test Plots. (Not included herein)
Photograph

Annex: A) Equipment Used.



Date: 6/10/99

Reporting Officer: Pat O’Brien Ext.: 5741
Customer Organisation: Matra Maconi Space
Project: HIRDLS

Test ltem: Sun Shield Assembly

Description:

Demanding Officer: lan Stewart

Observers: Rob Coupe Steve Yardly

1) Test Specification

Maximum Operationai 25°C
Minimum Operational -25°C
Maximum Non Operational 25°C
Minimum Non Operational -25°C
Maximum Rate of Change 5°C/min
+3°C 0°C
Tolerances 0°C -3°C
Temperature Vs Time Plot Figs 9 to 11

Soak Time 4Hrs

Maximum Pressure 1E-5mBar




2) Sensor Locations

PL16 Stepper Motor Monitor
PL17 Potentiometer Monitor
PL19 Far Centre of Base Plate Monitor
PL20 Support Frame Trop Centre | Monitor
PL22 Actuator Monitor
PL23 Near Centre Base Plate Monitor
PL24 Potentiometer Frame Monitor
PL25 Front Thermal Plate Monitor
PL26 Rear Thermal Plate Monitor
PL29 Lower Hinge Monitor
3) Test Objectives

The objective of the test was to thermally cycle SSH FM between 25°C and -

25°C and perform functional tests at three predetermined points

4) Test Results:

Pumpdown Initiated 27/09/99 16 20

Start Thermai Cycling 29/09/99 07 40 19 0°C 23E-6
Finish Thermal Cycling 02/10/99 19 00 30°C 35E-7
Letup Initiated 03/10/99 Q7 45 20°C 66 E-7
Maximum Pressure At 29/09/99 07.40 19°C 23E6
Minimum Pressure At 02/10/99 1300 -21°C 99 E-8




5) Cleanliness:

L., TestType
Pre Test Calibration Satisfactory Normal
Thermal Testing Satisfactory Normal 18 & 28
Comments:

The SSH was mounted on a thermal plate which in turn was installed in the
Space Test Chamber. Both the tank shroud and the thermal plate were cycled
through the test profile together.

6) Conclusion

A thermal vacuum test was performed on HIRDLS SSH successfully

Thermal Vacuum Operations Manager.

Date:




SSH in Space Test Chamber
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1. SUMMARY

This report summarises the workmanship level vibration tests performed on the HIRDLS Sunshield
Subsystem (SSH) Flight Model (FM)

The test results show that the unit has a first natural frequency of approximately 64 Hz. This
contravenes the 120 Hz requirement but is acceptable at a system level for the reasons given in
Section 8

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

2. INTRODUCTION

The HIRDLS SSH Flight Model has been subjected to workmanship level vibration tests. The
findings are reported herein.

The purpose of the tests is to verify the build standard of the unit.

3. APPLICABLE DOCUMENTS

AD 1 SP-HIR-50 Sunshield Subsystem Requirements Specification
Issue D
AD2 HR1L100 Sunshield / HDA Assembly
Issue 001
AD 3 TP-MMS-452 Sunshield Assembly FM Test Procedure
Issue 1
AD 4 ELCL2400 HIRDLS SSH S/N FM Vibration Test Log Book
AD 5 HDRLS-PA-001 SSH FM Test Readiness Review Minutes
AD 6 HIR-RD-SA001-MMP Waiver for LTM SSH first resonance
4. TESTITEM

The test item is the SSH FM as defined in Drawing Number HR1L100 Issue 1 (AD 2) Figure 1

shows the location of the 2 triaxial accelerometers used to monitor unit responses and defines the
test axes

Testing was carried out in accordance with the Test Procedure (AD 3).

trmms459 doc
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5. TEST LOCATION AND EQUIPMENT
5.1 Test Location

The SSH FM was subjected to qualification level testing in the Environmental Test Laboratory,
MMS, Portsmouth, England, over the period 7-8 September 1999.

5.2 Test Equipment

All tests were performed using the Ling L980 vibrator which is capable of being turned through 90°
to enable testing in all 3 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 Kistler 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 Book (AD 4)
which is available for examination at the location detailed in Section 5.1

trmms459 doc
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6. VIBRATION TEST SEQUENCE

Prototype qualification level vibration testing was carried out in accordance with the sequence
specified in Table 7-1 Note that qualification level sine vibration tests have been added to the
sequence defined in AD 3 for the reasons discussed in Section 8 This and other minor changes to
the Test Procedure were subject to standard company occurrence reporting procedures.

Test No Description Axis Table
1 Jig survey V4 711
2 Low level sine survey Y4 711
3 Workmanship level random Z 7 3-1
4 Low level sine survey Y4 7.11
5 Jig survey Y 71-
6 Low level sine survey Y 7.1-1
7 Workmanship level random Y 7.3-1
8 Low level sine survey Y 7.1-
9 Jig survey X 711
10 Low level sine survey X 711
11 Workmanship level random X 7.3-1
12 Low level sine survey X 7.1-1

tfrmms459 doc
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7. VIBRATION TESTS

7.1 Jig Survey
Vibration jig surveys were performed by a single sweep increasing in frequency as defined in Table
71-1.
AXIS FREQUENCY ACCELERATION SWEEP RATE
(Hz) (Oct/min)
ALL 5 - 2000 +0.2g9 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 defined in Table 7 3-1.

AXIS FREQUENCY PSD DURATION
(Hz) (9’/Hz)
20 0.01
20-160 +3 dB / octave
ALL 160 - 250 0.08 1 minute
250 - 2000 -3 dB/ octave
2000 001
Overall 7.4 g 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 response plots are included herein :-

Figure 2 Random response — Position 1x in-axis

Figure 3 Random response — Position 2x in-axis

Figure 4 Random response — Position 1y in-axis

Figure 5 Random response — Position 2y in-axis

Figure 6 Random response — Position 1z in-axis

Figure 7 Random response — Position 2z in-axis

Figure 8 Pre and Post random test low level sine responses — Position 1x in-axis
Figure 9 Pre and Post random test low level sine responses — Position 2x in-axis
Figure 10 Pre and Post random test low level sine responses — Position 1y in-axis
Figure 11 Pre and Post random test low level sine responses — Position 2y in-axis
Figure 12 Pre and Post random test low level sine responses — Position 1z in-axis
Figure 13 Pre and Post random test low level sine responses — Position 2z in-axis
Figure 14 EM and FM low level sine responses — Position 1x in-axis

Figure 15 EM and FM low level sine responses — Position 2x in-axis

Figure 16 EM and FM low level sine responses — Position 1y in-axis

Figure 17 EM and FM low level sine responses — Position 2y in-axis

Figure 18 EM and FM low level sine responses — Position 1z in-axis

Figure 19 EM and FM low level sine responses — Position 2z in-axis

Figures 2 — 7 show the peak responses and overall G r m.s levels recorded at each accelerometer
position during random vibration testing.

Figures 8 — 13 show that there are no significant variations between the results of the low level sine
surveys performed before and after the random vibration tests

Figures 14 — 19 compare responses measured during SSH Engineering Model testing with the
Flight Model data at the corresponding accelerometer locations. They illustrate good repeatability
for the main equipment resonance’s which implies an equivalent FM build standard to the qualified
EM design

No Occurrence Reports were raised during testing.

A waiver has been raised against the Specification requirement that the first SSH resonance shall
be greater than 120 Hz This is identical to AD 6 which was accepted and approved for the
Engineering Model

trmms459 doc
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9. CONCLUSIONS

1. The SSH FM has been shown to have a first natural frequency of approximately 64 Hz. This
does not satisfy the requirements of AD 1 but is considered to be acceptable. A waiver has
been raised for Project approval for this discrepancy

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

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

4. Comparisons between corresponding EM and FM unit responses demonstrate good build
repeatability for the SSH panels and mechanisms.

5. The SSH FM has been successfully subjected to workmanship level vibration tests. The
Environmental Test Certificate is included as Figure 20

trmms459 doc
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Figure 1 Test Item Monitoring Equipment
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TR-MMS-459
MATRA MARCONI SPACE HIRDLS (3164-SA032-TRF)
ISSUE. 1

Page 29 of 30

MATRA MARCONI SPACE

ENVIRONMENTAL ENGINEERING & TEST LABORATORY
Anchorage Road, Portsmouth, Hants PO3 5PU
Tel 01705 704510 Fax 01705 708278

TEST CERTIFICA

TESTING
No 0083

Sl = e
Matra Marconi Space (UK) Ltd
HIRDLS

All testing carried out in accordance with test procedure

All results held in EVT logbook 1L2634

The tests detailed above are certified to have been carried out to the requirements of the contract/order unless
otherwise stated above. This certificate is issued in accordance with the quality control arrangements granted
by our UKAS TESTING accreditation

AUTHOR g /Vga/m, : @ APPROVED BY...J. 2% %’é S w FoRsTER

(Signature and pnnt‘ﬁame)

FORAND ON BEHALF OF THE
7 77 ENVIRONMENTAL TEST LABORATORY MANAGER
DATE: ...lf Ll
Page 1 of 1

Registered office: The Grove, Warren Lane, Stanmore, Middlesex, HA7 4LY No 2519610

Figure 20 Environmental Test Certificate

trmms459 doc
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DISTRIBUTION LIST

INTERNAL EXTERNAL

N Crossland N Morris (RAL)
| Stewart
T Forward
A Stewart
R Coupe

Project Library

CHANGE RECORD

CHANGE NUMBER | CLASS | CHANGE DETAILS ISSUE

3164- 00332 - First Issue 1
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SECTION 3

Test Certificates



MATRA MARCONI SPACE

ENVIRONMENTAL ENGINEERING & TEST LABORATORY
Anchorage Road, Portsmouth, Hants PO3 5PU
Tel 01705 704510 Fax 01705 708278

TEST CER'[IFICATE

SUED UNDERUKAS REGISTRATION L

TESTING
No 0093

Matra Marconi Space (UK) Ltd
HIRDLS

None by EVT

| All testing carried out in accordance with test procedure

All results held in EVT logbook L2634

The tests detailed above are certified to have been carried out to the requirements of the contract/order unless

otherwise stated above This certificate is issued in accordance with the quality control arrangements granted
by our UKAS TESTING accreditation

AUTHOR... lgm ...... .............. APPROVED BYjA) % ..... f wr0457£/2

(Signature and print‘hame)
FOR AND ON BEHALF OF THE
/ ENVIRONMENTAL TEST LABORATORY MANAGER
DATE: ... /L. L hhnnes

Page 1 of 1

Registered office  The Grove, Warren Lane, Stanmore, Middlesex, HA7 4LY No 2519610
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Build Event Log



MMS Routing Card Page 1 of 13

Part Number  ° * - ECL RRL Project / WBS
HR1L100 04 1 17143/533002

Item Description
SUNSHIELD & HDA ASSEMBLY

Work Order Number Quantity Release Date | Due Date
MFG0.70717 1 20/07/1999 04/10/1999
OO O
stare | rinish [
Op No. Work Centre| Mach No . Description Stamp
20 l“m“mum"“ 43AITCR MECH FOUTE TO KANBAN STORE
1/ /
</
%
30 MHHWHMH" 43AITCR MECH VISUAL INSPECT
//,//7 4/ A
s
47
40 \"m”m“mu“ 43AITCR MECH NSSEMBLE IN ACCORDANCE WITH RELEVANT WORK INSTRUC
Fxou / DRAWING 7
4
50 l“mum“m"“ 43AITCR MECH ASSEMBLE IN ACCORDANCE WITH RELEVANT WORK INSTRUC
TION / DRAWING 1
N
/




MMS Routing Card

Page 2 of 13

Part Number P “ECh - RRL Project / WBS
HR1L100 04 1 17143/533002
Item Description

SUNSHIELD & HDA ASSEMBLY

Work Order Number Quantity Release Date |Due Date
MFGQ0170717 1 20/07/1999 04/10/1999

MO S

seart [

rinish [

Op No. Work Centre | Mach.No.

Description

Stamp

so NN ssarrer | mec

URE

VISUAL INSPECT (MECH) IAW WORK INSTRUTIONS/PROCED

PR 111111 asarrer | wmem

ASSEMBLE IN ACCORDANCE WITH RELEVANT WORK INSTRUC
TION / DRAWING
S
80 H"m"m"m"l 43AITCR MECH VISUAL INSPECT (MECH) IAW WORK INSTRUTIONS/PROCED
URE ;
'
7/
90 mm”m“m"" 43AITCR MECH FILLET LOCK/BOND IN ACCORDANCE WITH DRAWINGS/SPEC

LFICATIONS




MMS Routing Card

Page 3 of 13

Part Number *ECk RRL Project / WBS
HR1L100O 04 1 17143/533002
Item Description
SUNSHIELD & HDA ASSEMBLY
Work Order Number Quantity Release Date | Due Date
MFG0170717 1 20/07/1999 04/10/1999
G e
start (I rinish [
Op .No Work Centre| Mach No. Description Stamp

100 m"mmum“m““ 43AITCR MECH VISUAL INSPECT (MECH) IAW WORK INSTRUTIONS/PROCED

URE

//
4

110 |“mm“mm“mul 43AITCR MECH ASSEMBLE IN ACCORDANCE WITH RELEVANT WORK INSTRUC

TION / DRAWING
120 Nﬂmm”mﬂmﬂﬂ 43AITCR MECH VISUAL INSPECT (MECH) IAW WORK INSTRUTIONS/PROCED

URE
130 \ﬂmmﬂmmﬂmﬂ| 43AITCR MECH ASSEMBLE IN ACCORDANCE WITH RELEVANT WORK INSTRUC

TION / DRAWING

S‘/




MMS Routing Card Page 4 of 13

Part Number ’ ‘ECR - RRL Project / WBS
HR1L100 04 1 17143/533002

Item Description
SUNSHIELD & HDA ASSEMBLY

Work Order Number Quantity Release Date | Due Date
MFGOL170717 1 20/07/1999 04/10/1999
OO A RO
start [ rinish [
Op.No. Work Centre | Mach.No Description Stamp

140 ‘ummm“m"M“i 43AITCR MECH TORQUE IN ACCORDANCE WITH RELEVANT WORK INSTRUCTI

ONS /DRAWINGS
150 ”“m"m“m“m“| 43AITCR MECH VISUAL INSPECT (MECH) IAW WORK INSTRUTIONS/PROCED

URE )
160 “m"mum“m“” 43AITCR MECH ASSEMBLE IN ACCORDANCE WITH RELEVANT WORK INSTRUC

TION / DRAWING

170 I"mmm“m"m"' 43AITCR MECH ASSEMBLE IN ACCORDANCE WITH RELEVANT WORK INSTRUC
TION / DRAWING




MMS Routing Card

Page 5 of 13

Part Number 1 :{ ECL RRL Project / WBS
HR1L100 04 1 17143/533002
Item Description
SUNSHIELD & HDA ASSEMBLY
Work Order Number Quantity Release Date | Due Date
MFGO0170717 1 20/07/1999 04/10/1999
A
stare [ rinish [
Op.No. Work Centre | Mach No. Description Stamp

180 \“NW"WN“N“I 43AITCR MECH TORQUE IN ACCORDANCE WITH RELEVANT WORK INSTRUCTI

DNS /DRAWINGS

S //
%
4

190 mﬂmmﬂmﬂm"" 43AITCR MECH ASSEMBLE IN ACCORDANCE WITH RELEVANT WORK INSTRUC

TION / DRAWING
200 l"m”m“m“m“” 43AITCR MECH VISUAL INSPECT (MECH) IAW WORK INSTRUTIONS/PROCED

URE /

S /

210 \"NN“WN“M“I 43AITCR MECH FILLET LOCK/BOND IN ACCORDANCE WITH DRAWINGS/SPEC

IFICATIONS




MMS Routing Card

Page 6 of 13

Part Number 1 ECL - RRL Project / WBS
HR1L100 04 1 17143/533002
Item Description
SUNSHIELD & HDA ASSEMBLY
Work Order Number Quantity Release Date | Due Date
MFGQ0170717 1 20/07/1999 04/10/1999
MR AR
start | rinish ([N
Op No. Work Centre| Mach No. Description Stamp
220 lﬂmﬂm”mﬂmﬂﬂ 43AITCR MECH VISUAL INSPECT (MECH) IAW WORK INSTRUTIONS/PROCED
URE
225 HWHM“M"WNH 43ATITCR MECH ASSEMBLE IN ACCORDANCE WITH RELEVANT WORK INSTRUC
TION / DRAWING
/
/)
230 Hm"mnmmmﬂﬂ 43ATITCR MECH VISUAL INSPECT (MECH) IAW WORK INSTRUTIONS/PROCED
{
URE |
/
J
240 l“m”m“m”m"“ 43AITCR MECH ASSEMBLE IN ACCORDANCE WITH RELEVANT WORK INSTRUC

FION / DRAWING




2

MMS Routing Card

Page 7 of 13

Part Number 1 {ECL - RRL Project / WBS
HR1L100 04 1 17143/533002
Item Description
SUNSHIELD & HDA ASSEMBLY
Work Order Number Quantity Release Date | Due Date
MFGOL170717 1 20/07/1999 04/10/1999
OV T
start (I rinish I
Op No Work Centre | Mach No Description Stamp
250 lﬂmﬂmnm“mﬂﬂ 43AITCR MECH VISUAL INSPECT (MECH) IAW WORK INSTRUTIONS/PROCED
URE
i
111y
< %/
260 |“m”m"m“m"" 43AITCR MECH ASSEMBLE IN ACCORDANCE WITH RELEVANT WORK INSTRUC
TION / DRAWING
%
Y
270 ”mﬂmmﬂmﬂmﬂ 43AITCR MECH FILLET LOCK/BOND IN ACCORDANCE WITH DRAWINGS/SPEC
TFICATIONS
I Al
g,
280 |ﬂmmﬂmm"m“| 43AITCR MECKE ASSEMBLE IN ACCORDANCE WITH RELEVANT WORK INSTRUC Z/
TION / DRAWING /
W
;;é
|




MMS Routing Card Page 8 of 13

Part Number 1 i ECK RRL Project / WBS
HR1LL0OO 04 1 17143/533002

Item Description
SUNSHIELD & HDA ASSEMBLY

Work Order Number Quantity Release Date |Due Date
MFGO0170717 1 20/07/1999 04/10/1999
R A
stare [l rinish [
Op No. Work Centre | Mach.No Description Stamp
2so (HNRIHNAN A3AITCR | MECH | ASSEMBLE IN ACCORDANCE WITH RELEVANT WORK INSTRUC

[LION / DRAWING

300 H"mHm"m"l“"' 430AITETI NONE AIT ELECTRICAL INTEGRATION I A.W. WORK INST

310 ||“|“”|Il|||“||l“|" 430AITEI NONE AIT PRELIMINARY FRICTION TEST I A W WORK INSTRUC
TION OP 310 /
S
320 ||“I"”|||I|I“"|“"| 430AITEB NONE AIT ELECTRICAL BASELINE T A W WORK INSTRUCTION O

P 320




MMS Routing Card Page 9 of 13

Part Number T i BECR - RRL Project / WBS
HR1L.100 04 1 17143/533002

Item Description
SUNSHIELD & HDA ASSEMBLY

Work Order Number Quantity Release Date | Due Date
MFG0170717 1 20/07/1999 04/10/1999
(R REE VRO
start [ rinish ([
Op No Work Centre | Mach No Description Stamp
330 “"I"m""m"m"l 430AITPS NONE AIT PACK SSH ASSEMBLY I A.W WORK INSTRUCTION OP
B30 /
I!’(//
QYZ/
f
340 ||II|"||||H|‘“"|H"I 430AITPS NONE AIT SHIP SSH ASSEMBLY. I A.W.WORK INSTRUCTION OP
B40.
g>/
350 ”m"ml“”“"”ml 43AITCR MECH VISUAL INSPECT (MECH) IAW WORK INSTRUTIONS/PROCED
URE

3

N

T 1708tvi | owm |visraTiow TEs®




MMS Routing Card

Page 10 of 13

Part Number
HR1L100

1 CECK
04

RRL

Project / WBS
17143/533002

Item Description

SUNSHIELD & HDA ASSEMBLY

Work Order Number Quantity Release Date | Due Date
MFGO170717 1 20/07/1999 04/10/1999
MR
seare [N rinish |
Op No Work Centre | Mach No Description Stamp
37¢0 ”"l"ml““""l”m 430AITPS NONE AIT PACK SSH ASSEMBLY I A W WORK INSTRUCTION OF 3
70
380 Hm"”Illllm"m"l 430AITPS NONE AIT SHIP SSH ASSEMBLY I A.W.WORK INSTRUCTION OP 3
BO.
g//
390 ”“I“””Im“"l”m 43AITCR MECH VISUAL INSPECT (MECH) IAW WORK INSTRUTIONS/PROCED
URE
N
Y
400 H“m|m|“lu"l“"| 43AITCR ELEC POST VIBRATION TEST I A.W WORK INSTRUCTION
/
.




MMS Routing Card Page 11 of 13

Part Number ’ 'ECH RRL Project / WBS
HR1L100 04 1 17143/533002

Item Description
SUNSHIELD & HDA ASSEMBLY

Work Order Number Quantity Release Date |Due Date
MFGO170717 1 20/07/199% 04/10/1999
00 0O A
start [N rinish (I
Op No Work Centre | Mach.No Degcription Stamp
410 |"NW"WN"M“| 430ALTPS NONE AIT PACK SSH ASSEMBLY I.A W WORK INSTRUCTION OP 4
1o y
/5//
14
7
420 l"m“m“m”m"" 430AITPS NONE AIT SHIP SSH ASSEMBLY I A W WORK INSTRUCTION OP 4
RO
430 |HWW"HW"M"I 43AITCR MECH VISUAL INSPECT (MECH) IAW WORK INSTRUTIONS/PROCED
URE /
s//
440 |HWHm“m“mﬂH 430AITET NONE AIT THERMAL VAC TEST AT R A L I.A W.WORK INSTRU
CTION OP 440.




MMS Routing Card

Page 12 of 13

Part Number I - BECIL RRL Project / WBS
HR1L100 04 1 17143/533002
Item Description
SUNSHIELD & HDA ASSEMBLY
Work Order Number Quantity Release Date | Due Date
MFG0170717 1 20/07/1999 04/10/1999
RO N A AT
start [N rinish [
Op No Work Centre | Mach No Description Stamp
450 H"mﬂmﬂm"mﬂ| 430AITPS NONE AIT PACK SSH ASSEMBLY I A W.WORK INSTRUCTION OP 4
50
460 mm“m”m“m“” 430AITPS NONE AIT PACK SSH ASSEMBLY I A.W.WORK INSTRUCTION OP 4
60 //
7/ |
470 H"WHN"W"M“| 43AITCR MECH VISUAL INSPECT (MECH) IAW WORK INSTRUTIONS/PROCED
URE
7
480 mmﬂmﬂmﬂmﬂu 43AITCR MECH ASSEMBLE IN ACCORDANCE WITH RELEVANT WORK INSTRUC
CION / DRAWING




MMS Routing Card

Page 13 of 13

Part Number 1 {ECL - RRL Project / WBS
HR1L100 04 1 17143/533002
Item Description
SUNSHIELD & HDA ASSEMBLY
Work Order Number Quantity Release Date | Due Date
MFGO170717 1 20/07/1999 04/10/1999
AT
start I rinish |
Op No. Work Centre| Mach.No. Description Stamp
490 1"m“m”m“m““ 43AITCR MECH ASSEMBLE IN ACCORDANCE WITH RELEVANT WORK INSTRUC
TION / DRAWING ,
’/;//
1/
/
/4
500 HHNHWHNHMHI 43AITCR ELEC POST VIBRATION TEST I.A.W WORK INSTRUCTION s
y
7/
510 |“m“mmm“mu‘ 43AITCR MECH FINAL INSPECT JOB AND RELEVANT PAPERWORK




MATRA MARCONI SPACE Project & Charge No: RE Approval Stamp :
; , [ HIRDLS
BOM No- * ] ECLNo Instruction Issue: Routing revision level Serial No:
HR1L100 4 | 1 1 M
Works Order No: Description Title:
MFG0170717 SUNSHIELD / HDA ASSEMBLY SUNSHIELD / HDA ASSEMBLY

ASSEMBLY INTEGRATION & TEST
WORK INSTRUCTIONS

ISSUES OF CURRENT RELEVANT DOCUMENTATION AT ISSUE OF WORK INSTRUCTIONS

PRODUCT SPECIFIC DOCUMENTATION

DRAWING NUMBER TITLE 1SS

HR1L100 Sunshield / Hda Assembly 002

PROJECT SPECIFIC INSTRUCTIONS
DRAWING NUMBER TITLE 1SS
DW — MMS - 388 SSH ASSEMBLY PROCEDURE 2
TP-MMS-452 (3164-SA030-TPF) SUNSHIELD ASSEMBLY FM TEST PROCEDURE 2
UNIT HAZARDS PERSONNEL HAZARDS
AIBIC|D|E}J]F|GJH}IT]|]J]JK|JL|M|[NJjO|P]Q]JR|S|T|U}JV|W|X]Y|Z

Page 1 of 18¥
Date and Time Printed  03/11/99 07 52 AM
shdaassywi doc



MATRA MARCONI SPACE

Project & Charge No:

RE Approval Stamp :

o . HIRDLS
BOM No " {] BCLNo | _lInstruction Issue. Routing revision level Serial No:
HR1L100 04 1 1 FM
Works Order No: Description Title:
MFG0170717 SUNSHIELD / HDA ASSEMBLY SUNSHIELD / HDA 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 CLEANROOM.

230STORE

Operation Details

Kit Marshall will be performed by stores prior to entering the clean room

20

43AITCR

Mech

Operation Details

Place Kit in Kanban store and create data pack

43AITCR

Operation Details

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

Page 2 of 18¢

Date and Time Printed  03/11/99 07 52 AM

shdaassywi doc



MATRA MARCONI SbACE E Project & Charge No: RE Approval Stamp
L S HIRDLS
BOM No: ' 4] BCL No . Instruction Issue: Routing revision level Serial No
HR11.100 04 1 1 FM
Works Order No: Description Title:
MFG0170717 SUNSHIELD / HDA ASSEMBLY SUNSHIELD / HDA ASSEMBLY

43AITCR Mech

Operation Details

Prepare surfaces areas of Door ltem 001, beneath Hinge Clevis Plates ltems 004 & 005 and Latch Plate Item 010 with
reference to DWG HR1L100 Note 19

50 Assy 43AITCR Mech = \ux /
7

Operation Details

Fit Hinge Clevis Plates ltems 004 & 005 to Door Assy Item 001 and align Hinge Bores using Mandrel TAA2330
Torque Hinge Clevis Fixings items 026 | A W DWG HR1L100 Note 2
Note : Fixing positions marked with * * * have a reduced torque

60 Vinsp 43AITCR Mech ,5// (=9)
; U

Operation Details

Inspect

- V1Y
70 Assy 43AITCR Mech : ( 219

UK,

Operation Details

Fit Latch Plate item 010 in position, and assemble Vee Locator [tem 011 to HDA Panel and leave fixings loose

Page 3 of 184
Date and Time Printed  03/11/99 07 52 AM
shdaassywi doc



MATRA MARCONI SPACE Project & Charge No: RE Approval Stamp
» b T HIRDLS
BOM No * f] BCLNo . Instruction Issue. Routing revision level Serial No
HR1L100 04 1 1 FM
Works Order No: Description Title:
MFG0170717 SUNSHIELD / HDA ASSEMBLY SUNSHIELD / HDA ASSEMBLY

80 Vinsp 43AITCR Mech s//k &%}?

Operation Details

Inspect

43AITCR

Operation Details

Bond TY Bases ltem 042, Thermistors ltem 061, Flexiform Grommet to exposed edges as Req'd to protect harness,
and Sunsensor Assy in positions shown on DWG HR1L100 SHT 01 using ltems 50, 51 & 52 | A W PS 2024 Mix ‘ 36’

100 Vinsp 43AITCR Mech s/ 219 |
oK

Operation Details

Inspect

/s,

v219
.

110 Assy 43AITCR Mech

Operation Details

Offer HDA Panel to Fixture TAA2128 and verify that all panel side Cleat I/F Surfaces are in contact with the Fixture
before securing fixings
Note : Shim maybe required in some positions (REF TAA2128 SHT 03)

Page 4 of 188
Date and Time Printed  03/11/99 07 52 AM
shdaassywi doc



MATRA MARCAONA:IF SPACE Project & Charge No: RE Approval Stamp
g b i HIRDLS
BOM No: " 4] BCLNo . Instruction Issue Routing revision level Serial No
HR1L100 04 1 1 FM
Works Order No: Description Title:
MFG0170717 SUNSHIELD / HDA ASSEMBLY SUNSHIELD / HDA ASSEMBLY

43AITCR Mech

Operation Details

Inspect

130 Assy 43AITCR Mech /s &219

Operation Details

Disassemble temporary components from Hinge Assemblies [tems 002 & 003
Loosely fit Hinge Assemblies Items 002 & 003 to Hinge Clevi ltems 004 & 005
Fit Bearing Spacers and Hinge Pins

140 Torque 43AITCR Mech s/// {/52 N
- 219

U

Operation Details

Torque Hinge Pin ( motor assy ) and Spool ( potentiometer assy)

150 Vinsp 43AITCR Mech /4 219 |

Operation Details

Inspect

Page 5 of 18§
Date and Time Printed  03/11/99 07 52 AM
shdaassywi doc



MATRA MARCbNI SPACE ' Project & Charge No: RE Approval Stamp .
: HIRDLS
BOM No * 1 BCLNo Instruction Issue: Routing revision level Serial No
HRAL100 04 | 1 1 FM
Works Order No: Description Title:
MFGO0170717 SUNSHIELD / HDA ASSEMBLY SUNSHIELD / HDA ASSEMBLY

160 Assy 43AITCR

Mech g/

Operation Details

Set up 6 off Spacers 3 5 mm thick on HDA Panel at the outside of the Door Seal, 1 off at each corner and 2 off
central

Note : setting Hinges & Vee Locators to this dimension determines the Seal compression

43AITCR Mech

Operation Details

Offer Door and Hinge Assemblies to HDA Panel and verify alignment of Hinge Assy’s with Studs and Vee locator
position

Press down Door onto Spacers and determine shim required under Vee Locator item 011 to achieve contact with
Latch Vee ltem 010 and under Hinge Assy's

180 Torque 43AITCR Mech = {15 3

Operation Details

Fit Shims and torque Vee Locator Item 011 and Hinge Assy’s items 002 & 003 | A W HR1L100 Note 2

190 Assy 43AITCR Mech Zé//
4

Operation Details

Verify seal compression gaps are in the range of 30/ 3 5 mm

Page 6 of 188
Date and Time Printed  03/11/99 07 52 AM
shdaassywi doc




MATRA MARCONI SPACE Project & Charge No: RE Approval Stamp :
: Lo HIRDLS
BOM No: : ] RCL Nq . Instruction Issue: Routing revision level Serial No:
HR1L100 04 1 1 FM
Works Order No: Description Title:
MFG0170717 SUNSHIELD / HDA ASSEMBLY SUNSHIELD / HDA ASSEMBLY

Operation
 Number

200 Vinsp

43AITCR Mech < //V
/4

Operation Details

Inspect

43AITCR Mech

Operation Details

Pot Vee Locator Item 011 and Latch ltem 010 { A W HR1L100 Note 5

Wltne S
_ Inspect

v : T s
220 Vinsp 43AITCR Mech < [ 219 ,}
[4

T
AN S

Operation Details

inspect

! p
A AL
225 Assy 43AITCR Mech %// &y
I - ' ‘% ."("_.-"
Operation Details y
Complete Potentiometer and Motor Hinge Assemblies
Page 7 of 188
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g L HIRDLS
BOM No: ’ 21 BCL No . Instruction Issue. Routing revision level Serial No
HR1L100 04 1 1 FM
Works Order No: Description Title:
MFG0170717 SUNSHIELD / HDA ASSEMBLY SUNSHIELD / HDA ASSEMBLY

. : jet S
230 Vinsp 43AITCR Mech 3}% L2
4

Operation Details

[Inspect

43AITCR Mech

Operation Details

Set Microswitch located on Motor Hinge Assembly to operate when actuator lever comes in to contact with
microswitch backstop Ref DWG HR1L.100 SHT 3

Adjust Door Screw Stop to limit opening angle to 123 °/122°{ AW HR1L100 SHT 3

Torque Lock Nuts on Microswitch and DoorStop | A W Note 2 and fillet lock | A W Note 4

43AITCR Mech

Operation Details

Inspect

260 Assy 43A|TCR Mech

Operation Details

Prepare surfaces of ltems 015 & 016 for bonding | A W Note 13

Page 8 of 183
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MATRA MARG ONI SPACE Project & Charge No: RE Approval Stamp
L L P HIRDLS
BOM No. " 4| BECLNo |  Instruction Issue Routing revision level Serial No
HR1L100 04 1 1 FM
Works Order No: Description Title:
MFG0170717 SUNSHIELD / HDA ASSEMBLY SUNSHIELD / HDA ASSEMBLY

i , = = , - —
270 Lock 43AITCR Mech ’/ £
4/}/ / { 219 )
. Y/ W’f;\‘r/‘

Operation Details ’/

Bond ltems 016 & 017 using items 0580, 051 and 052 | A W PS 2024 mix ' 36°

43AITCR

14

Operation Details

Integrate Hold Down Release Mechanism with reference to HR1L100 Note 15 and Torque fixings | A W Note 2, fillet
lock | A W Note 4

43AITCR

Operation Details

Wire Harness to connectors as shown on DWG HR1L100 SHT 04 and | A W Notes 10, 11, 12, 14,17, 18, and 20

300 AITE]

430AITEI

Operation Details

Perform preliminary Electrical Tests | A W TP-MMS-452 (3164-SA030-TPF) Section 4 1 3 Record results on Pin
Survey Document

Page 9 of 138
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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
HR1L100 04 | 1 1 M
Works Order No: Description Title:
MFG0170717 SUNSHIELD / HDA ASSEMBLY SUNSHIELD / HDA ASSEMBLY

310 AITE}

430AITE!

Operation Details

V4

Perform preliminary and friction tests as detailed in TP-MMS-452 (3164-SA030-TPF) Sections 41,411,412

320

430AITEB

Operation Details

Perform Baseline Functional Test | A W (3164-SA030-TPF) Section 4 2

430AITPS

Operation Details

shock and Humidity Indicators are attached to the SSH Handling Fixture

Flight pack SSH Assembly, double bag including desiccant and back fill with White Spot Nitrogen, ensure that G

340 AITPS

430AITPS

Mech

Operation Details

Ship boxed SSH to EVT

Page 10 of 18%
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MATRA MARCONI SPACE

Project & Charge No:

RE Approval Stamp .

. HIRDLS
BOM No: ' 2l BCL No__ . Instruction Issue Routing revision level Serial No:
HR1L100 04 1 1 FM
Works Order No: Description Title:
MFG0170717 SUNSHIELD / HDA ASSEMBLY SUNSHIELD / HDA ASSEMBLY

350 Vinsp

43AITCR

Mech

-/
)/

/4

Operation Details

V4

Unpack assembly in EVT laminar flow tent A visual inspection of the SSH shall be performed and a check to verify
the G shock indicator and Humidity Indicators are OK

170EVTI

Operation Details

Support EVT in Vibration Test as Detailed in TP-MMS-452 (2164-SA030-TPF) Section 4 4

370 AITPS

430AITPS

Operation Details

Flight pack SSH Assembly, doubie bag including desiccant and back fill with White Spot Nitrogen, ensure that G
shock and Humidity Indicators are attached to the SSH Handling Fixture

380 430AITP

S Mech

Operation Details

Ship boxed SSH to BLDG 48 HIRDLS cleanroom

Page 11 of 188
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‘MZATRA MARCON' SPACé Project & Charge No: RE Approval Stamp
; i HIRDLS
BOM No- * 2| BCLNo Instruction Issue Routing revision level Serial No
HR1L100 04 | 1 1 M
Works Order No: Description Title:
MFGO0170717 SUNSHIELD / HDA ASSEMBLY SUNSHIELD / HDA ASSEMBLY

390 Vinsp 43AITCR Mech < %
/

Operation Details

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

400 AITPVT 43AITCR Elec < ’/%/

Operation Details
Perform Post Vibration Functional Test | A W TP-MMS-452 (3164-SA030-TPF) Section 4 5

430AITPS Mech

Operation Details //

Flight pack SSH Assembly, double bag including desiccant and back fili with White Spot Nitrogen, ensure that G
shock and Humidity Indicators are attached to the SSH Handling Fixture

420 AITPS 430AITPS Mech

Operation Details

Ship boxed SSH to RAL

Page 12 of 183
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MATRA MARCON.‘I“‘:SPAC:E‘ e Project & Charge No: RE Approval Stamp
' ; ~ : HIRDLS
BOM No ' ¢l RCL Nq . Instruction Issue Routing revision level Serial No:
HR1L100 04 1 1 FM
Works Order No: Description Title:
MFG0170717 SUNSHIELD / HDA ASSEMBLY SUNSHIELD / HDA ASSEMBLY

43AITCR

Operation Details

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 {ndicators are OK

430AITET Elec Q]/
/

Operation Details

Perform thermal Vac test | A W the Sunshield Assembly FM Test Procedure TP-MMS-452 (3164-SA030-TPF)
All results to be entered into this document

450 AITPS 430AITPS Mech %//V

Operation Details

Flight pack SSH Assembly, double bag including desiccant and back fill with White Spot Nitrogen, ensure that G
shock and Humidity Indicators are attached to the SSH Handling Fixture

460 AITPS 430AITPS Mech

Operation Details

Ship boxed SSH to MMS Portsmouth
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MATRA MARCONI SPACE

Project & Charge No:

RE Approval Stamp .

; : HIRDLS
BOM No !)] BCL No Instruction Issue- Routing revision level Serial No:
HRAL100 04 |° 1 1 FM
Works Order No: Description Title:
MFG0170717 SUNSHIELD / HDA ASSEMBLY SUNSHIELD / HDA ASSEMBLY

470 Vinsp

43AITCR Mech

Operation Details

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

43AITCR Mech

Operation Details

Mass 2846 g

Remove SSH Assy from handling fixture, weigh and record mass

Assy

43AITCR

Mech

Operation Details

Integrate SSH Assembly to STH structure | A W relevant Drawing

AITPVT

43AITCR

Operation Details

Perform Paost Vibration Functional Test with SSH assembled to STH structure | A W (3164-SA030-TPF) Section 4 8
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MATRA MARCONI SPACE Project & Charge No: RE Approval Stamp
, S G R HIRDLS
BOM No + ) ECL Ng ; Instruction Issue: Routing revision level Serial No:
HR1L100 04 1 1 FM
Works Order No: Description Title:
MFG0170717 SUNSHIELD / HDA ASSEMBLY SUNSHIELD / HDA ASSEMBLY

505 CLEAN 43AITCR Mech

Operation Details

Clean assembly | AW PS2058 Grade 2X

Weigh and Record 2846 g

Bag and Label | A W ES601 Method 27

43AITCR Mech

Operation Details

Final Inspect assembly and all relevant paperwork and route data pack to Bldg 43 top floor
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'MATRA MARCO

Project & Charge No:

RE Approval Stamp -

B s HIRDLS
BOM No. o )| ECL No . Instruction Issue: Routing revision level Serial No
HR1L100 04 1 1 FM
Works Order No: Description Title:
MFG0170717 SUNSHIELD / HDA ASSEMBLY SUNSHIELD / HDA ASSEMBLY
MIX RECORD
OP Mix Mix Type Batch Number Used Against User's
No | Number , St?WE)
Qo 5227 |Eioce | P Goqr | 5/
5220 | VedonmiD ?“‘397\1/# 4
BIPRT:) al 34 567( /
o |59 | ERivord M 904 l/l %/%
Versarid | P 299 o/ [F ,V
Sica G736 14 //
270 | 5r30 | ER et [Prdei /\‘ ‘5///{/
vazsanp | O 397|1/\/F //
SyLeA GZ 2 3616 7
Yo |Tooda eikore P”\\CKOCH/( CHO  TOo FliEY  Locky A micRosuiicd q///
VEZonM D M 1%7\1?&/F Fiivas 1/
As>/ BAsE  Fixies ¥ EACTM  3TuD
OO el X 4ED
OHED  TO P8 o STooL.  A0P
HMNGE T
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'MATRA MARCONI SPACE |

Project & Charge No:

RE Approval Stamp

. i HIRDLS
BOM No £l BCL Na . Instruction Issue: Routing revision level Serial No
HR1L100 04 1 1 FM
Works Order No: Description Title:
MFG0170717 SUNSHIELD / HDA ASSEMBLY SUNSHIELD / HDA ASSEMBLY

AS REQUIRED RECORD

ITEM

BATCH NUMBER

Page 17 of 188
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S A S Project & No: RE Approval Stam
MATRA MARCONI S E roject & Charge No pp P
Ll : ChgEn crl HIRDLS
BOM No- 2 ECL Nq I'nstruction Issue: Routing revision level Serial No:
HR1L100 04 | 1 1 FM
Works Order No: Description Title:
MFG0170717 SUNSHIELD / HDA ASSEMBLY SUNSHIELD / HDA ASSEMBLY
INCIDENT AND OBSERVATION RECORD
Op No NCR No INCIDENT STAMP DATE
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MMS Routing Card

Page 1 of 6

Part Number ECL
HR1L.024 05

RRL Project / WBS
1 17143/533002

Item Description
HOLD DOWN REALEASE MECH.ASSY

Work Order Number Quantity Release Date | Due Date
MFG0168194 1 06/06/1999 06/06/1999
LACHCR LR R
seaze M rinish [
Op.No. Work Centre | Mach.No. Description Stamp |
10 Hﬂm”m"mﬂ| 230STORE NONE KIT MARSHALL /’/¢//
S
20 |"m”m"m"“ 43AITCR MECH ROUTE TO KANBAN STORE.
<
so (IMTONRN ssarrer  |mmex  |visuas amsemer
40 |"m“mﬂmﬂﬂ 43AITCR MECH CLEAN IN ACCORDANCE WITH RELEVANT SPECIFICATION.
50 HHNHM"W"I 43AITCR MECH VISUAL INSPECT
60 ‘“m"m“m““ 43AITCR MECH ASSEMBLE IN ACCORDANCE WITH RELEVANT WORK INSTRUC
TION / DRAWING
7o (NN s3ATTCR | Mmem  |visvan spmer
80 mﬂmmﬂmﬂﬂ 43AITCR MECH ASSEMBLE IN ACCORDANCE WITH RELEVANT WORK INSTRUC | o '
TION / DRAWING !




MMS Routing Card Page 2 of 6

Part Number ECL
HR1LO024 05

RRL Project / WBS
1 17143/533002

Item Description
HOLD DOWN REALEASE MECH.ASSY

Work Order Number Quantity Release Date | Due Date
MFG0168194 1 06/06/1999 06/06/1999
LA A R0
start [l rinish (I
Op.No. Work Centre | Mach.No Description Stamp
90 |||l|||l|\|||||||||| 43AITCR MECH CLEAN IN ACCORDANCE WITH RELEVANT SPECIFICATION. /
g/
200 [EIRIRVARANY ssatTcR | mmem | visuan msescr /
</
110 ||||1|Hﬂ||||||||||H||| 43AITCR MECH ASSEMBLE IN ACCORDANCE WITH RELEVANT WORK INSTRUQ ;
TION / DRAWING g}/
130 |||||||I||||||||||||||||| 43AITCR MECH FILLET LOCK/BOND IN ACCORDANCE WITH DRAWINGS/SPEC
IFICATIONS A
ePram | 1111111 ssarter | wEex | vrsvan iwseEcr 7/ A
150 ]1|||||||||1|lllm|||||| 43AITCR MECH ASSEMBLE IN ACCORDANCE WITH RELEVANT WORK INSTRUQ /-
TION / DRAWING
160 |l||||||||l|||||||||l|||l 43AITCR MECH ASSEMBLE IN ACCORDANCE WITH RELEVANT WORK INSTRUC . ’
TION / DRAWING
1
azo (IR 43aTTcR | MECE | visuAL INseCT 57/ ,




MMS Routing Card

Page 3 of 6

Part Number
HR1L024

ECL
05

RRL Project / WBS
1 17143/533002

Item Description

HOLD DOWN REALEASE MECH.ASSY

Work Order Number Quantity Release Date | Due Date
MFG0168194 1 06/06/1999 06/06/1999
LR RO T
start (MM rinish [l
Op.No. Work Centre | Mach.No. Description
180 HW"MHW“W"H 43AITCR MECH ASSEMBLE IN ACCORDANCE WITH RELEVANT WORK INSTRUQ
TION / DRAWING
vso  (MNICERNINAN asazzer | mEcm | visvan mspEcT
200 mm”m”m”mﬂﬂ 43AITCR MECH ASSEMBLE IN ACCORDANCE WITH RELEVANT WORK INSTRU(
TION / DRAWING
210 |"W”MHWHW"“ 43ATTCR MECH FILLET LOCK/BOND IN ACCORDANCE WITH DRAWINGS/SPEC
IFICATIONS >
220 (NIINANRARID 43ATTCR | MECH | visuan INSPECT
/]
230 HW“W"MHW““ 43AITCR MECH ASSEMBLE IN ACCORDANCE WITH RELEVANT WORK INSTRUC
TION / DRAWING >
240 mm”m”m”m"“ 43AITCR MECH VISUAL INSPECT
250 H"M"“HNHW"“ 43AITCR MECH ASSEMBLE IN ACCORDANCE WITH RELEVANT WORK INSTRUQ o
TION / DRAWING ‘




MMS Routing Card Page 4 of 6

Part Number ECL RRL Project / WBS
HR1I1.024 05 1 17143/533002

Item Description
HOLD DOWN REALEASE MECH.ASSY

Work Order Number Quantity Release Date [ Due Date
MFG0168194 1 06/06/1999 06/06/1999
AR
start [ rinish [
Op.No. Work Centre | Mach.No Description Stamp
260 [NIRENINAN a3aTCR | MEcR | vIsuan InseEcr < / ’
270 ||"||I"I|”I|[|“"|“| 43AITCR MECH ASSEMBLE IN ACCORDANCE WITH RELEVANT WORK INSTRU(Q !
TION / DRAWING 57/

280 HW"MHNNHNN 43ATTCR MECH TORQUE IN ACCORDANCE WITH RELEVANT WORK INSTRUCTI
ONS/DRAWINGS %

2s0 | INIRINININ asATEcR | wecm | vIsuaw mwseEct . /
L

300 H“l"""lII”I"I”I“ 43AITCR MECH FILLET LOCK/BOND IN ACCORDANCE WITH DRAWINGS/SPECQ

IFICATIONS
310 ”“l"m“nm"mm 43AITCR MECH ASSEMBLE IN ACCORDANCE WITH RELEVANT WORK INSTRUQ s !

TION / DRAWING

|

azo (I asaTrcR | ween | vrsoan mwsescr
330 H“"””"""l"I“"l 43AITCR MECH ASSEMBLE IN ACCORDANCE WITH RELEVANT WORK INSTRUQ

TION / DRAWING




MMS Routing Card Page 5 of 6

Part Number ECL RRL Project / WBS
HR1L024 05 1 17143/533002

Item Description
HOLD DOWN REALEASE MECH.ASSY

Work Order Number Quantity Release Date | Due Date
MFG0168194 1 06/06/1999 06/06/1999
LM
staze [IHI rinish [T
Op.No. Work Centre| Mach.No. Description Stamp |
340 |||||||||||||ﬂl|l||||||| 43AITCR MECH FILLET LOCK/BOND IN ACCORDANCE WITH DRAWINGS/SPEC
IFICATIONS ®
350 ||||1|||l|||||||||||]|||| 43AITCR MECH ASSEMBLE IN ACCORDANCE WITH RELEVANT WORK INSTRUQ
TION / DRAWING /
3
4
seo  |INIEIRIONAY 43AITCR | Meck | vrsvar inseEcT
A
370 ““"I””H""“""" 43AITCR MECH ASSEMBLE IN ACCORDANCE WITH RELEVANT WORK INSTRUCQ
TION / DRAWING %
]
380 |]||\|||||||||||[||l||||| 43AITCR MECH TORQUE IN ACCORDANCE WITH RELEVANT WORK INSTRUCTI] //
ONS/DRAWINGS /
y 4
390 H“\llm||||m||m||i 43AITCR MECH ASSEMBLE IN ACCORDANCE WITH RELEVANT WORK INSTRUCQ /
TION / DRAWING R
/&
soo  NNBMINNINTAN asatrer | wEca | vsvan mermer
410 l|||||||\|||||||||||||||| 43AITCR MECH CLEAN IN ACCORDANCE WITH RELEVANT SPECIFICATION.




MMS Routing Card

Page 6 of 6

Part Number
HR1LO024

ECL
05

RRL Project / WBS
1 17143/533002

Item Description

HOLD DOWN REALEASE MECH.ASSY

Work Order Number Quantity Release Date | Due Date
MFG0168194 1 06/06/1999 06/06/1999
DY A
start [N rinish (I
Op.No. Work Centre | Mach.No. Description Stamp
azo (THNUHNAVERRAY ssarrcr | wecm | visuan iwseEcr
430 m“mu“m”mu" 43AITCR MECH FINAL INSPECT JOB AND RELEVANT PAPERWORK




~ MATRA MARCONI SPACE

Project & Charge No:

HIRDLS

RE Approval Stamp

BOM No:

ECL NQ . Instruction Issue

3 Routing revision level Serial No
HR1L024 05 1 1 FM
Works Order No: Description Title:
MFG0168194 SUNSHIELD & HDA ASSEMBLY HDRM ASSEMBLY

ASSEMBLY INTEGRATION & TEST
WORK INSTRUCTIONS

ISSUES OF CURRENT RELEVANT DOCUMENTATION AT ISSUE OF WORK INSTRUCTIONS

PRODUCT SPECIFIC DOCUMENTATION

DRAWING NUMBER TITLE ISS
HR1L024 Hold Down Release Mechanism Assembly 2
PROJECT SPECIFIC INSTRUCTIONS

DRAWING NUMBER TITLE 1SS
3164-SA001-DA1 SSH Assembly Procedure 1
UNIT HAZARDS PERSONNEL HAZARDS
A/BIC|{D|E|F|G|IH|I{J{K|[L|I{M|IN|JO|{P|QIRI|S[TIU]JVIW[X]|Y]|Z

Page lof I3
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R i Project & Ch No: RE Approval Stam
MATRA MARCONI SPACE roject & “harge o PP P
s g R HIRDLS

BOM No: " ¢} BCLNo . Instruction Issue: Routing revision level Serial No
HR1L024 05 1 1 FM
Works Order No: Description Title:
MFG0168194 SUNSHIELD & HDA ASSEMBLY HDRM 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 CLEANROOM.

230STORE

Operation Details /

Kit marshall will be performed by stores prior to entering the clean room

43AITCR Mech

Operation Details /[/

Place Kit in Kanban store and create data pack

43AITCR

Operation Details

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

Page 2 of 15
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MATRA MARCONI SPACE

Project & Charge No:

RE Approval Stamp :

L : HIRDLS
BOM No: ! BCL No < Instruction Issue: Routing revision level Serial No-
HR1L024 05 1 1 FM
Works Order No: Description Title:
MFG0168194 SUNSHIELD & HDA ASSEMBLY HDRM ASSEMBLY

43AITCR Mech

Operation Details

All parts to be weighed and recorded in Incident & Observation Record

Prior to assembly of HDRM Assembly all parts to be cleaned | A W DRG HR1L024 REQ'S

43AITCR Mech

Operation Details

Inspect

43AITCR

Operation Details

Assemble Shaft Tip ltem 012 and Shaft End Item 007 to Shaft ltem 009 ( Finger tight)
Lock threads using Epikote 828 Versamid 140 | AW DRG HR1L024 Note 3
Mix is to be recorded in Mix Record and sample Tested for hardness

43AITCR

Operation Details

Inspect

Page 3 of 15
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- MATRA MARCONI SPACE

Project & Charge No:

RE Approval Stamp

: : . HIRDLS
BOM No- ¢] BCL Na . Instruction Issue Routing revision level Serial No:
HR1L024 05 1 1 FM
Works Order No: Description Title:
MFG0168194 SUNSHIELD & HDA ASSEMBLY HDRM ASSEMBLY

80

43AITCR

Operation Details

Insert Spigot Item 005 into hole of Lever ltem 002 as shown on DRG HR1L024 Section ' ZZ*
Drill and Ream through Lever and Spigot to suit tem 057 | A W HR1L024 Note 4

43AITCR

Operation Details

Remove burrs and clean | A W PS2058

43AITCR Mech

Operation Details

Inspect

43AITCR Mech

Operation Details

Press fit Spring Retainer Item 021 into Lever ltem 002 & centralise Item 021
Bond item 021 to Item 002 | A W DRG HR1L024 Note 6 and PS2024 Mix ‘' 36 °
Mix is to be recorded in Mix Record and sample Tested for hardness

Page 4 of 15
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MATRAMARCONI SP ACE Project & Charge No: RE Approval Stamp :
i B HIRDLS
BOM No " {1 ECL Na . Instruction Issue: Routing revision level Serial No
HR1L024 05 1 1 FM
Works Order No: Description Title:
MFG0168194 SUNSHIELD & HDA ASSEMBLY HDRM ASSEMBLY

43AITCR

Mech

/4

Operation Details

Press Dowel Item 055 into Lever Item 002 to Achieve 10 5mm Dimension REF DRG HR1L024
Apply fillet of adhesive at both ends of Dowel | A W P$2024 Mix * 36 *
Mix is to be recorded in Mix Record and sample Tested for hardness

43AITCR

Operation Details

Inspect

43AITCR

Operation Details

Press Bearing Item 044 into Mounting Bracket [tem 001 REF DRG HR1L024 Section ‘ ZZ*

43AITCR Mech

Operation Details

Press Plain Bearing 2 off ltem 045 into Mounting Bracket Iltem 001 REF DRG HR1L.024

Page 5of I35
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MATRA MARCONI SPACE Project & Charge No: RE Approval Stamp :
i SOty ' HIRDLS
BOM No- | BCLNo | , Instruction Issue: Routing revision level Serial No
HR1L024 05 1 1 FM
Works Order No: Description Title:
MFG0168194 SUNSHIELD & HDA ASSEMBLY HDRM ASSEMBLY

43AITCR Mech

Operation Details V

Inspect

43AITCR

Operation Details

Cover Mounting Bracket Item 001 & Spring Retainer ltem 003 with SHELDAHL Tape ltem 40 with REF To HR1L024
Sheet 2

43AITCR

Operation Details

Inspect

43AITCR Mech

Operation Details

Clamp Spring Catch Item 013 to Catch Retainer ltem 014, Drill Thro’ Item 014 using Pilot Hole in Item 013 to a DIA
33/32mm
Deburr & Clean

Page Gof 13
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MATRA MARCONI SPACE o Project & Charge No: RE Approval Stamp :
: e HIRDLS
BOM No: " 4] BCLNa . Instruction Issue: Routing revision level Serial No-
HR11.024 05 1 1 FM
Works Order No: Description Title:
MFG0168194 SUNSHIELD & HDA ASSEMBLY HDRM ASSEMBLY

210 LOCK 43AITCR Mech

=

Prepare surfaces and Bond ltems 013 & 014 1 A W PS2024 Mix * 36 ' Mix is to be recorded in Mix Record and sample
Tested for hardness

Rivet Items 013 & 014 using Rivet ltem 060, | A W PS2039

Operation Details [/

43AITCR

Operation Detaiis //

Inspect

43AITCR

14

QOperation Details

Fit Roller Bearing item 046, Bearing Retainer ltem 008 and Nut Iltem 031, to end of Lever [tem 002
Torque Nut item 031 to 0 5NM | AW DRG HR1L024 Note 2

Lock Nut item 031 1 A W PS2039 Mix ‘ 36 * Mix is to be recorded in Mix Record and sample Tested for hardness

240 VINSP 43AITCR Mech

Operation Details

Inspect

Page 7 of 13
Date and Time Printed  26/11/99 02 04 PM
hirhri doc



' MATRAMARCONISPACE Project & Charge No: RE Approval Stamp
B HIRDLS
BOM No ' {] ECLNa . Instruction Issue: Routing revision level Serial No:
HR1L024 05 1 1 FM
Works Order No: Description Title:
MFG0168194 SUNSHIELD & HDA ASSEMBLY HDRM ASSEMBLY

250 ASSY 43AITCR Mech

2

Operation Details

Fit Limit Switch Stop Screws Item 006 & Nut ltem 029, in 2 off positions in Lever Item 002 and 2 off positions in
Mounting Bracket ltem 001

Fit Microswitch item 50 and Actators items 051 & 052 using Items 025, 029, 034, and 0351 A W DRG HR1L024

43AITCR Mech

Operation Details

Inspect

43AITCR

Operation Details

Fit Torsion Springs Items 018 & 019 to both sides of Lever ltem 002

Manipulate Lever Assembly into Mounting Bracket ltem 001, allow the Lever spindle to protrude thro’ the upper
BearingHousing Retain Lever position by inserting a 5 0 mm thick Packer under the Lower Face & insert 4 9 mm DIA
Location Pin in Lower Plain Bearing

Assemble Conrad Bearing {tem 043, to Lever spindle, clamp Inner Race of Bearing Item 004 with Items 026 & 038

Page 8 of 15
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Project & Charge No: RE Approval Stamp :
HIRDLS
BOM No: ' 1 RCL Nq < Instruction Issue: Routing revision level Serial No:
HR1L024 05 1 1 FM
Works Order No: Description Title:
MFG0168194 SUNSHIELD & HDA ASSEMBLY HDRM ASSEMBLY

43AITCR

TORQUE

Operation Details

Torque Screw ltem 038 to 2 5 NM

43AITCR

Operation Details

Inspect

43AITCR

Operation Details

Lock ltems 026 & 038 using Epikote 828 Versamid 140 | A W PS2024 Mix ' 36 * Mix is to be recorded in Mix Record
and sample Tested for hardness

43AITCR Mech

Operation Details

Remove 5 0 mm Packer & engage Bearing ltem 004 Outer Race until Race is in contact with shoulder
Remove 4 9 mm Location Pin and insert Spigot ltem 005, align Reamed holes and Drive in Dowel item 057

Page 9 of 15
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= MA'TRA MARCONI SPACE Project & Charge No: RE Approval Stamp
D i HIRDLS
BOM No ' 4] ECLNo , Instruction Issue: Routing revision level Serial No:
HR11.024 05 1 1 FM
Works Order No: Description Title:
MFG01638194 SUNSHIELD & HDA ASSEMBLY HDRM ASSEMBLY

43AITCR Mech

Operation Details

Inspect

43AITCR Mech

Operation Details

Fit Waved Washer ltem 016 & Spring Retainer Item 003 Verifying that gap under Retainer is 1 5 mm before securing
with 4 off Screws Items 036

340 LOCK 43AITCR

Mech

Operation Details

Torque 4 off Screws Items 036 | A W DRG HR1024 Note 2
Lock ltems 026 & 038 using Epikote 828 Versamid 140 | A W PS2024 Mix ‘ 36 * Mix is to be recorded in Mix Record
and sample Tested for hardness

350 ASSY 43AITCR Mech

Operation Details

Fit Shaft Assembly item 009 into Plain Bearings items 045 verifying force to siide Shaft in Bearings < 2 N

Page 10 of I35
Date and Time Printed 26/11/99 02 04 PM
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- MATRA MARCOMSPACE Project & Charge No: RE Approval Stamp
e i HIRDLS
BOM No. " 4| ECLNo | | Instruction Issue Routing revision level Serial No
HR1L024 05 1 1 FM
Works Order No: Description Title:
MFG0168194 SUNSHIELD & HDA ASSEMBLY HDRM ASSEMBLY

43AITCR Mech

Operation Details

[nspect

43AITCR

Operation Details

Set Microswitch Stops | A W SSH Assembly Procedure 3164 — SA001 — DA1 Section 4 3 and 4 4

TORQUE 43AITCR

Operation Details

Torque HOP Actuator ( Item 020 ) 2 off fixings | AW DRG HR1L024 Note 2 and verify Gap between Actuator
Operating End Face and Shaftis01/0 15 mm

390 ASSY 43AITCR

Operation Details

Integrate Spring Catch Retainer ltem 013 & 014 and Spring Restraint Bracket item 023 torque fixings with reference to
Note 2, set position to maintain latch fully open, ensure that the micro switches are set correctly and verify operation
of Catch

Page 11 of15
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" MATRA MARCONI SPACE : Project & Charge No: RE Approval Stamp :
: S e HIRDLS
BOM No:' - s] ECL No Instruction Issue: Routing revision level Serial No
HR1L024 05 | 1 1 FM
Works Order No: Description Title:
MFG0163194 SUNSHIELD & HDA ASSEMBLY HDRM ASSEMBLY

43AITCR

Operation Details

Inspect

43AITCR Mech

Operation Details

Clean assembly | A W PS2058 Grade 2X
Weigh and Record 253 g

Bag and Label | A W ES801 Method 27

43AITCR

Operation Details

Inspect

43AITCR Mech

Operation Details

Final inspect assembly and all relevant paperwork

Page 12 0f 15
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Project & Charge No:

RE Approval Stamp .

Serial No:

BOM No: J ;‘- ECL No

HR1L.024

l'nstruction Issue:

Routing revision level

1

FM

Works Order No:

Description

Title:
HDRM ASSEMBLY

MFG0168194 SUNSHIELD & HDA ASSEMBLY
MIX RECORD
OoP Mix Mix Type Batch Number Used Against User's
No | Number Staim/f
bo | 21 | BT Pmé\sé/x/ﬁ 3///
1o vegsnmdl P 2T [r 4
sited | G22363079 .
30| 5210 | EPwere | T sl A
220 JEzean O | Fn 147)2/1/77 f
IR Gz 2363 70'\ ;
20 | 522D | EPE 190/ %/ |
VEZSAMAD | 17M 3Q711}1/F v
SiceA Gz 2%63¢19 ,
ool 522 | EPikord | Pridoa) /s ‘//F
Sty vEesonio | Praen || fF r
S1Li¢A C{Z’l%é%'?lol
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Project & Charge No:

RE Approval Stamp :

SR HIRDLS
BOM No: ECL No . Instruction Issue: Routing revision level Serial No:
HR1L024 05 1 1 FM
Works Order No: Description Title:
MFG0168194 SUNSHIELD & HDA ASSEMBLY HDRM ASSEMBLY

AS REQUIRED RECORD

ITEM

BATCH NUMBER
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Project & Charge No:

RE Approval Stamp

- MATRA MARCONI SPACE
DUL LI e HIRDLS
BOM No: 2| BCLNo | - Instruction Issue: Routing revision level Serial No
HR1L024 05 | 1 1 FM
Works Order No: Description Title:
MFG0168194 SUNSHIELD & HDA ASSEMBLY HDRM ASSEMBLY
INCIDENT AND OBSERVATION RECORD
Op No NCR No INCIDENT STAMP DATE
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SECTION 4

Test Event Log



Matra Marconi Space
PORTSMOUTH Test Request Form

TESTING
Na 0093

“3164-5A030.TPF lssto 1
(TP MMS-452)

R

AR AL
rReNENE

Perform vibration testing in 3 axes in accordance with Test Procedure referred to above Relevant
extracts of this procedure have previously been forwarded to Brian Wearn

Vibration jig (Drg No. TAA2124) is currently held by EVT but may require re-assembly following
rework Again Brian Wearn has assembly details Jig interface is compatible with large (4" pitch)
vibrator

Unit is currently being built and will require baseline functional testing prior to vibration Realistic
estimated start date is Monday 16 August although we will strive to deliver to EVT towards the end
of the previous week

vl

AIT (Steve Yardley) to supervise unit installation and turn-around between axes (unit needs to be
disassembled from jig during turn-around)

32

eg:gManagex Sanmprssr.QualityRepresentativedicsasi<Technical Liaison iz

’ notify:beforetestin Alan Foot Nigel Crossland
Ian Stewart

TB!W 4 7
T Lk

3 Au'guét 1999

R oii“”"” e
ndary SPICASIO FNA

S
R C Squnres Lab Manager

Daten]




Environmental Engineering and Test Laboratory - Portsmouth

Sheet Ref C 1

Job Ref:No: e TLAbk3U

CHANGE/ADDITIONS SHEET

Entry

Change/Additions to Requirement

Authority

Name
Signature & Date

EVT




Environmental Engineering and Test Laboratory - Portsmouth

Sheet Ret: C'2 Job RefNo: . TLab3dy
CHANGE/ADDITIONS SHEET
Entry Change/Additions to Requirement Authority Name

No

Signature & Date

EVT




Environmental Engineering and Test Laboratory - Portsmouth

‘Sheet Ref: E1

B ITLA2Y

EQUIPMENT LOG SHEET

Calibration |
Recal Date |

“Date &
Stamp

12/1/79

Data Ana ser

CDS1

EDASP 7610

CDS2

1811199

Safety '
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

2110A

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. VIBRATION CHECK LIST
Immediately before running the vibrator, check the foilowing:
1 Vibrator
a) Trunnion boits TIGHT
2 Accelerometer

a) Leads to BOOM correct as per fogbook
b) Lead connections TIGHT

w

Logbook

a) Vibrator ORIENTATION certified in Logbook

b) Vibration FIXTURE assembly TORQUE certified in logbook
c) UNIT assembly TORQUES recorded in iogbook

¢) Jigfunit DIAGRAM drawn in logbook

d) Accelerometer INSTALLATION certified in logbook

4 Charge Amplifiers

a) Boom to charge amplifier INPUTS correct as per logbook
b) Charge sensitivity RANGE correct as per logbook
c) Charge sensitivity SETTING (pC/g) correct as per logbook
d) Accelerometer SIGNAL GAIN (Mech units/voit) appropriate for the test level
e) TIME CONSTANT correct:
"medium® for < 10 pC/g
*short* for> 10 pC/g
f) Charge amplifiers CYCLED ‘"operate - reset - operate”

6 Vibration Controiler

a) Maximum OUTPUT VOLTAGE correct (100 mV normal)
b) TOLERANCE LINES as specified in test procedure

c) ABORT limits and lines appropriate

d) LOOP CHECK parameters OK

e) Controller SAFETY features OK

f) MILLIVOLTS per “g” the same as the Charge Amplifiers
g) Check program operation in "CLOSED LOOP"

7 Caontroller connections

a) CONTROL CHANNELS connected to controiler inputs
b) Controller output to correct AMPLIFIER

8 Vibration Analyser

a) Charge amplifier to analyser LEADS correct as per logbook
b) Channel GAIN and IDENTIFICATIONS correct
c) TUNING LEAD from correct controller

9 Final

a) IF IN DOUBT GET SOMEONE ELSE TO CHECK
b) Stamp and date fogbook “V.C.L.O.K" .e. *Vibration Check List OK"



Environmental Engineering and Test Laboratory - Portsmouth

Sheet Ref: L |

Job Ref:No: Il TLLAY

TEST LOG SHEET
Diag | Table Notes and Results CDS Stamp
No No File & Date
e freo v WS Slmbe
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Environmental Engineering and Test Laboratory - Portsmouth

Sheet Ref: L&

Job Ref:No: I TL Qb3

TEST LOG SHEET
Specification Aspect Environmental Conditions Required Testltem | Run
No S/No No
77 has | Sprgsr D m sos 24 e |
(L \IWz g 'bool—,z O’Lq Lo i iy
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.2
ZZo | Y iun | Eroo( | %
Lol Sire
2ot Tomt
(02mV]g Ve ok
J (83
S o/
224 95”,30%7@% SPR227 Mool | 3
ﬂwfx IV | [s0-250 16 {gg @ 0. 05(94#(‘;
Zﬁf G wﬁ'f aCA SAlok
/ﬁmV/a L%O / /Ixm) (ﬁu~ 8
M l/ £ QK.
o
Z2hus | o neen | FMool | A
Ll §;wu¢
Dot St
(0024 Ve 04550
N, NN

EVT




Environmental Engineering and Test Laboratory - Portsmouth

Sheet Ref: L 3 Job Ref:No: - TL3b3Y-
TEST LOG SHEET
Diag | Table Notes and Results CDS Stamp
No No File & Date
L] Sweel Mlaizn.  Qor M= /RN
ATA oK /‘1@\
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Environmental Engineering and Test Laboratory - Portsmouth

Sheet Ref: L L} Job Ref:No: .. IL&‘O%‘J—,
TEST LOG SHEET
Specification | Aspect Environmental Conditions Required | Testltem | Run
No S/No No
Slhrs | SDISS4() SOS22Y Oy |'S
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Environmental Engineering and Test Laboratory - Portsmouth

SheetRef: LS Job Ref:No: IR TL2b2y
TEST LOG SHEET
Diag | Table Notes and Results CDsS Stamp
No No File & Date
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Environmental Engineering and Test Laboratory - Portsmouth

Sheet Ref: LLp

Job Ref:No: Tl TLQb3 W

TEST LOG SHEET
Specification Aspect Environmental Conditions Required Testltem | Run
No S/No No
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Environmental Engineering and Test Laboratory - Portsmouth

Sheet Ref: LT Job Ref:No: e TLAb3IW
TEST LOG SHEET
Diag | Table Notes and Results CcDS Stamp
No No File & Date
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Environmental Engineering and Test Laboratory - Portsmouth

Sheet Ref: L%

TEST LOG SHEET

Job Ref:No: T TLAb3Y

No

Specification | Aspect Environmental Conditions Required | Test item

S/No

Run
No

2

EVT




Environmental Engineering and Test Laboratory - Portsmouth

Sheet Ref: L9 Job Ref:No: T TLQb34
TEST LOG SHEET )
Diag | Table Notes and Results CDS Stamp
No No File & Date
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Environmental Engineering and Test Laboratory - Portsmouth

Sheet Ref: L1 O

TEST LOG SHEET

Job Ref:No: I TL Qb3

Specification
No

Aspect

Environmental Conditions Required Test Item

S/No

Run
No

EVT




SHEET REF No: T JOE REF: ELIL2634
TABLE No:
ACCELEROMETER CHARGE AMP
SER SENS CAL SER CAL CDS

POS TYPE NO pc/g DATE |BOOM|No No mV/g DATE |[No |REMARKS
101X 2226C AFJ04 2.98 281099 1 1 13730 10 151099201
101y 2226C 10947 3.24 281099 2 2 13749 10 160999|202
101Z 2226C AFJ10 2.99 291099 3 3 14357 10 260300}203
102X 226C YAle6 2.80 220600 4 4 13727 10 230999|204
102Y 2226C AFJ33 3.30 090400 5 5 14356 10 151099|205
102Z 2226C AFJ61 2.92 120500 6 6 13737 10 230999{206

1X 2222C 21620 1.37 210600 7 7 13734 10 280100|207

1y 2222C 21758 1.36 210600 8 8 29559 10 270100]| 208

1z 2222C 21801 1.35 110600 9 9 13745 10 060700209

2X 2222C 21815 1.28 180600f 10 {10 25958 10 270100{210

2Y 2222C 21688 1.44 180600 11 |11 13739 10 061099211

27 2222C 21824 1.08 120600] 12 |12 14361 10 090999212

L
i Additional Information: fs;famp & Date:
2
)




Bavironmental Engineering and Test Laboratory « Portsmouth

-

sheetRet: D |

Job Ref TLALRY.

TEST CONFIGURATION DIAGRAM

Diag.

No

Jig drawing/reference No:

Stamp & Date

|> SE_T \)PD\) ()\&D Slmbee 2 A\(l\

I
o ————

/ 2

L~ lD"L

t

IMPORTANT  Each diagram must clearly show:

1) Definition of Axes.

2) Location of accelerometers and their axes.
3) Vibration, interface plates and Fbdures used.

e,



Eavironmental Engineering and Test Laboratory « Portsmouth

sheet Ref: D

JobRef TL Ab2 -

TEST CONFIGURATION DIAGRAM

No

Diag. | Jig drawing/reference No: Stamp & Date

B SLUphr Vilr O L 980 _[Vertezat)

IMPORTANT

kL9 Stiptn

Each diagram must clearly show.

Definition of Axes.

Location of accelerometers and their axes.
Vibration, interface piates and Fbdures used.

L I



SECTION 4

Contamination and Cleanliness Records



_Matra Marconi Space U.K

- " Cleaning Log Sheet

H.I.R.D.L.S Hinge Assembly
HRI1L 006, Issue 4

All items are cleaned in accordance with 3164-SS070-PLP Issue A

B.0.M No Part No Issue Description Stamp Date
1 HRIL 008 01 | Hinge Bracket ¢ % % 4
2 HRIL 012 02 | Hinge Pin 4% Q/ é/qq
3 HR1L 010 01 Bearing Retainer ;/// 9// 49
v 4
4 HRIL 014 02 | Special Washer s % ] / é/q‘z
5 HR11013 01 | Spacer 3// 3 ///1')
6 HRIL 029 02 | Mounting Spool SM Ql/é/ﬁ
9 MD 50056 / Bellows : % 4?/ Z/ 99




Matra Marconi Space U.K
~ + » Cleaning Log Sheet

H.I.R.D.L.S Hinge Assembly
HRIL 007, Issue 2

All items are cleaned in accordance with 3164-SS070-PLP Issue A

B.0O.M No Part No Issue Description Stamp Date T
4 i
1 HRIL 009 01 | Hinge Bracket s% / / 99
YA
2 HR11015 01 | Drive Coupling % ¢/f / %7
4 /
3 HRI11010 01 Bearing Retainer g/ /%{7
/ i)
4 HR11011 01 | Hinge Pin S// Q/g 99
I4 £ g ]
5 HR11013 01 | Spacer s % / /
7 HR11 003 01 | Panamech Coupling s// / %Iﬁ




d

. . Matra Marconi Space U.K

Cleaning Log Sheet

H.LLR.D.L.S Release Mechanism Assembly

HRI1L 024, Issue 5

All items are cleaned in accordance with 3164-SS070-PLP Issue A

B.0.M No Part No Issue Description Stamp Date
4
1 HRIL 030 03 | Mounting Bracket S / // 29 / %
2 HRIL 031 02 | Lever S// 7/ [/q 9
3 HRIL 032 0l | Spring Retainer g// 9 / A / ﬁﬁ
l .
4 HRIL 033 02 | Bearing Retainer g/// C{/ { /] 9
4 /
5 HRIL 034 01 | Spigot s % 9 / KA7
4
6 HRIL 035 01 | Screw Stop c// 9 / /[ /f
N/ AVRWAIRL
7 HRIL 036 01 | Shaft End 4 % 9 / 4 /47
V7 '
8 HRIL 037 01 | Bearing Retainer 7% 9 / 4 A q
/i
Y/
9 HRIL 038 02 | Shaft y 1 / / 99
y
y
12 HR11 042 02 | Shaft Tip 47%/ 9 / Z
v, / 99,
13 HRIL 043 02 | Catch Retainer ¢ 2 /
), |7/
14 HRIL 044 03 | Spring S / \| / 4 /Cﬁ
/
17
17 HR11 047 01 | Plate b// 9 / L /ﬁﬁ
20 HR11 053 03 | Actuator % i / {/ q9.




i

4 4 TN |
21 HRIL 051 01 | Spring Retainer SV ‘]/é/q7
- ;
23 HR11 076 01 Spring Resistant Bracket I // 29 /{ /q 9
Yy
24 HRIL 077 01 | Nut Plate a% 2 / 7199
Yy
44 ML 50033 / Bearing Plane > / 9 /é/ 19
Vi)
7
45 ML 50034 / Bearing Flange 5/ Cf///Q?
4
J
55 F841925-20L / Pin Dowel




Matra Marconi Space U.K
¢+ « Cleaning Log Sheet

H.I.LR.D.L.S HDA Panel / Seal Assembly
HRI1L 075, Issue 1

All items are cleaned in accordance with 3164-SS070-PLP Issue A

B.0.M No Part No Issue Description Stamp Date
/

1 3164-SA006-05-F 01 | Aperture ﬁg// 29 / 94

l




Matra Marconi Space U.K
" * “ Cleaning Log Sheet

H.I.LR.D.L.S Sunshield & HRD Assembly
HRI1L 100, Issue 4

All items are cleaned in accordance with 3164-SS070-PLP Issue A

B.O.M No Part No Issue Description Stamp Date
i .,

4 HR11018 01 | Hinge Clevis 3// :22/ 7%7_

5 HRIL 021 01 | Hinge Clevis ( Motor ) < % N2 / 7/4 7
|

10 HRIL 070 02 | Latch Plate s % 22 7/37

11 HR11071 01 | Vee Locator B 22 / 7/q7

15 HRI11026 01 Guide Pad J / :)l/ 7/99
A

16 HR11 027 01 | Guide Pad < / 2 ;/ 7/99

‘I

18 HR11 017 01 Screw Stop g// 11/7/67
l, 1

24 HRIL 055 01 | Brush ( Special ) g / 12 /7 g







SECTION 3

Open Item Register
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No Open Items



SECTION 5

User Manuals SP-MMS-455, TC-MMS-400



) G OW, SR OV

HIRDLS (3164-55090.MAY)

|ssue 2

HIGH RESOLUTION DYNAMICS LIMB SOUNDER

Originator N Crossland Date 19 November, 1999

Subject/Title’ FM Structure Thermal Subsystem Assembly and Disassembly Handbook

Description/Summary/Contents-

The purpose of this document is to define the following'-

a) The method for assembling and disassembling the component parts of the Flight Model (FM)
Structure Assembly

b) The method for attaching the Space View Aperture, and Sunshield Door and Aperture Plate
Assemblies to the FM structure

It is intended that the Customer and the Instrument Integrator shall use this document for the
above purposes

The 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.

Keywords  FM, STH, Assembly, Handbook

Purpose of this Document: Definition of FM Structure Assembly Instructions

Reviewed/Approved by: M

Date (yy-mm-dd). ﬁﬁ —12 —0)

Matra Marconi Space
Anchorage Road
Portsmouth

H hire PO3 5PU
EOS
ORIGINAL WHEN RED

spmms455-2 doc



SP-MMS-455
MATRA MARCONI SPACE HIRDLS (3164-SS0390-MAl)

ISSUE 2
Page 2 of 37

FM STRUCTURE THERMAL SUBSYSTEM
ASSEMBLY AND DISASSEMBLY HANDBOOK

SP-MMS-455

Responsible Engineer. N Cva?g——\bv‘A Date. ot Weoy (99

Quality Assurance. / , /// Date’ T-]2-9 V4

Project Manager.

©® MATRA MARCONI SPACE UK LIMITED

THE COPYRIGHT IN THIS DOCUMENT IS THE PROPERTY OF MATRA MARCONI SPACE UK 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 purpose except as expressly authorised under the terms of Contract No N2A 3R 0386

Any person, other than the authorised holder, who finds or otherwise obtains possession of the document, should post it, together with

his/her name and address, to the Registry, Matra Marconi Space UK Limited, Anchorage Road, Portsmouth, England, PO3 5PU
Postage will be refunded

N’

spmms455-2 doc
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SP-MMS-455

MATRA MARCONI SPACE H | RDLS (3164-SS090-MAl)

: ISSUE 2

Page 3 of 37

CONTENTS

SCOPE 4
DOCUMENTS 5
APPLICABLE DOCUMENTS . ... .5
REFERENCE DOCUMENTS. ... oo oon ... 5
DRAWINGS 5
KIT OF PARTS 6
MECHANICAL GROUND SUPPORT EQUIPMENT (MGSE) .7
GENERAL ASSEMBLY INSTRUCTIONS 8
STH STRUCTURE ASSEMBLY PROCEDURE 9
ATTACHING THE +X OUTER PANEL (ITEM3) .. . .. ... . .. 9
ATTACHING THE +Y OUTER PANEL (ITEM 6) 9
ATTACHING THE ELECTRONICS COMPARTMENT SUB ASSEMBLY (ITEMS 2 4 9 AND 10) ..... .9
ATTACHING THE MEZZANINE PANEL (ITEM §) . ... 10
ATTACHING THE -Y OUTER PANEL (ITEM 5) .. .10
ATTACHING THE SUNSHIELD SUPPORT PANEL (ITEM 12) 10
ATTACHING THE FIXED SUNSHIELD PANEL (ITEM 11) . 11
ATTACHING THE +Y SUNSHIELD LIP (ITEM 7) L 11
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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 applicable to the HIRDLS Flight Model (FM) Structure Thermal Subsystem
Assembly

It defines the instructions for ,
assembling and disassembling the component parts of the HIRDLS Structure Assembly,
integration of the Space View Aperture Assembly, and

integration of the Sunshield Door and Aperture Plate Assembly

These three main assembly activities form a logical division of this handbook as follows'-

Sections 6, 7 and Appendix A - Assembly and disassembly of the STH Structure Assembly
Section 8 and Appendix B - Integration of the Space View Aperture Assembly
Section 9 and Appendix C - Integration of the Sunshield Door and Aperture Plate Assembly

For integration of the Thermal Subsystem (BOM 3164-TH001-02-F), refer to Installation Handbook SP-

MMS-471
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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 Documents

AD1
AD2
AD3
AD4
ADS

AD6
AD7

Structure/Thermal Subsystem Specification

Document

Sunshield Subsystem Specification

Document

Turnover Stand Assembly Instructions
Turnover Stand Assembly Drawing
Lifting Frame Assembly and Operating

Instructions

Lifting Frame Assembly Drawing
Electrical Bonding Resistance Test

Procedure

2.2 Reference Documents

RD1
RD2
RD3

RD4

2.3 Drawings

" DG1
DG2
DG3
DG4

spmms455-2 doc

Internal Interface Control Document

(System Section)

Flight Model (FM) Structure Assembly

Drawing Tree and List

Flight Model (FM) Sunshield/HDA Assembly

Drawing Tree and List

Flight Model (FM) Space View Aperture

Assembly Drawing Tree and List

Structure/Thermal Subsystem ICD
Sunshield Subsystem ICD

Space View Albedo Assembly ICD
Structure/Thermal Subsystem General

Assembly

SP-HIR-031
SP-HIR-050
TC-RAL-094
A0-KE-0124-380-01
TC-RAL-144

A0-KE-0124-100-00
TP-MMS-335

SP-HIR-200

DW-MMS-435

DW-MMS-436

DW-MMS-437

DW-MMS-254
DW-MMS-307
DW-MMS-268
DW-MMS-213
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3. KIT OF PARTS

The following is the list of parts used for assembly of the Structure / Thermal Subsystem (3164-SS001-
02-F)

ITEM NO. | PART NUMBER DESCRIPTION NO. OFF
100 3164-SX001-05-F | STRUCTURE ASSEMBLY 1
200 3164-ST001-05-F | THERMAL HARDWARE" 1
300 HR2L040 SPACE VIEW ALBEDO ASSEMBLY 1
400 HR1L100 SUNSHIELD & HDA ASSEMBLY 1
500 3164-5S031-05-F | STRUCTURE / THERMAL ASSEMBLY 1

KIT

™ Thermal Hardware comprises blanket pins and grounding studs which are
incorporated on structure panels, i e they are not delivered as a separate item

TABLE 3-1 PARTS LISTING OF THE STRUCTURE / THERMAL SUBSYSTEM ASSEMBLY

The following is the list of parts used for assembly of the Structure Assembly (3164-SX001-05-F)

ITEM NO.

PART NUMBER

DESCRIPTION

NO. OFF

3164-SX002-05-F

BASEPLATE

3164-SX003-05-F

-X OUTER PANEL

3164-SX005-05-F

+X OUTER PANEL

3164-SX005-05-F

MID PANEL

3164-SX006-05-F

-Y OUTER PANEL

3164-SX007-05-F

+Y OUTER PANEL

3164-SX008-05-F

+Y SUNSHIELD LIP

3164-SX009-05-F

MEZZANINE PANEL

3164-SX010-05-F

ELECTRONICS SHELF

3164-SX012-05-F

EU TOP PANEL

3164-SX013-05-F

FIXED SUNSHIELD

3164-SX017-05-F

SUNSHIELD SUPPORT PANEL

3164-SX031-05-F

-X SUNSHIELD LIP

JREL N R W) JPUE N QUL N QNEE. N
alolnlz|3lele|No]o)&fwo) -

SF105-0001-019N

M4 x 0,7 TITANIUM TORX
HEAD SCREW 14 LONG

().)__\_k-—k—\—\_k—k.—&-—k_\_;_&-_\

—_—

16

SF105-0001-018N

M4 x 0,7 TITANIUM TORX
HEAD SCREW 12 LONG

46

17

SF400-0001-006N

M4 STAINLESS STEEL
WASHER

182

TABLE 3-2 PARTS LISTING OF THE STRUCTURE ASSEMBLY
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4. MECHANICAL GROUND SUPPORT EQUIPMENT (MGSE)

41 All assembly, disassembly, and lifting operations performed during the Structure / Thermal
Subsystem Assembly shall utilise the following support equipment

HIRDLS Turnover Stand Assembly  Part No. A0-KE-0124-380-01
HIRDLS Lifting Frame Assembly Part No. AO-KE-0124-100-00

4 2 Operating instructions are defined in both AD3 and ADS5 respectively
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5. GENERAL ASSEMBLY INSTRUCTIONS

51 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.

52 Unless otherwise stated, loosely assemble the structure using torque values not to exceed
50% of the full value specified for panel fixings Ensure that there is no distortion or twisting of
the panels and that the structure is in a stress free state prior to the final torque being applied

53 Tolerance on maximum torque values shall be + 10% of applied torque up to a maximum

tolerance of + 0.1 Nm.

54 Gaps exceeding 0 05mm between cleat / panel interfaces, and mating panel edges should be
shimmed prior to torquing the relevant fixings

spmms455-2 doc
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6. STH STRUCTURE ASSEMBLY PROCEDURE

Numbers in Brackets (x) refer to the item numbers shown in Table 3 1

Appendix A1-1 shows an exploded view of the structures’ component parts for clarification

6.1 Attaching the +X Outer panel (item 3)

611

612

6.13

Appendix A1-2 shows the minimum build requirement for attaching the +X Outer Panel

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

Attach the grounding straps to the grounding points between the +X Outer Panel and

Baseplate grounding studs (2 off) Torque fixings supplied to 2Nm, ensuring grounding straps
do not rotate on tightening

6.2 Attaching the +Y Outer Panel (Item 6)

6.21

622

623

62.4

Appendix A1-3 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 Panel (3)

Attach the +X Quter 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)

631

632

633

634

Appendix A1-4 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

Assembie the EU Top Pane! (10) to the Mid Panel (4) and the -X Outer Panel (2) using 13 off
Screws (15) and 13 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 Sub-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
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6 35 Attach grounding straps between the following grounding points:-

-X Panel (2) and Baseplate (1)

-X Panel (2) and EU Top Panel (10)
-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 Mezzanine Panel (Iitem 8)

641

642

643

645

Appendix A1-5 shows the minimum build requirement for attaching the Mezzanine 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

Assemble the Mezzanine 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 Mezzanine Panel to the Mid Panel using 14 off Screws (16) and 14 off Washers (17)
Torque fixings to 6.0 Nm. Refer to Section 5.2 prior to fitting the panels.

Attach the grounding strap on the Mezzanine 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)

65.1

65.2

65.3

654

655

Appendix A1-6 shows the minimum build requirement for attaching the -Y Outer Panel

Attach the +X and +Y Outer Panels, the Electronics Compartment Sub-assembly and the
Mezzanine 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 {o
Washers (17) Torque fixings to 6.0 Nm Refer to Section 5.2 prior to fitting the panel o

Assemble the -Y Quter Panel to the Mezzanine 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 Mezzanine 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 Attaching the Sunshield Support Panel (item 12)

661

6.62

Appendix A1-7 shows the minimum build requirement for attaching the Sunshield Support
Panel

Attach the Electronics Compartment Sub-assembly as shown in Section 6 3

e

SN
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663 Attach the Sunshield Support 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 fitting the panels

664 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 fitting the panels

665 Attach the grounding straps between the EU Top Panel and Sunshield Support 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)

671 Appendix A1-8 shows the minimum build requirement for attaching the Fixed Sunshield Panel

672 Attach the structure panels as shown in Sections 6 1to 6 6

6 7.3 Assemble the Fixed Sunshield Panel (11) to the -X Outer Panel (2), -Y and +Y Outer Panels
(5 and 6), and the Sunshield Support 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

6.7 4 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)

681 Appendix A1-9 shows the minimum build requirement for attaching the +Y Sunshield Lip
682 Attach the +X and +Y Outer panels as shown in Sections 6 1 and 6 2

683 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

684 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. STH STRUCTURE DISASSEMBLY PROCEDURE
7.1 Removing the Sunshield Lips

711 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 (ltem 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 Support 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 21 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 Support 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 Remove the grounding straps from the grounding points on the Baseplate (1), the Mezzanine
Panel (8), and the Mid Panel (4) Only one end of each strap need be removed. Bag and tag
all the screws and washers.

7.3.2 Disconnect the -Y Quter Pane! (5) from the +X Outer Panel (3) and the -X Outer Panel (2)
Bag and tag the screws (15) and the washers (17).

7 3.3 Disconnect the -Y panel (5) from the Mezzanine Panel (8), the Mid Panel (4), and the
Electronics Shelf (9) Bag and tag the screws (15) and the washers (17)

7 34 Remove the -Y Panel (5) from the Baseplate (1) Bag and tag the screws (15) and the washers
(17)

7.4 Removing the Mezzanine Panel

741 Remove the grounding strap from the grounding point between the Mezzanine 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

742 Remove the Mezzanine Panel (8) from the +Y Panel (6), and the Mid Panel (4) Bag and tag

the screws (15 and 16) and the washers (17) e
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7.5 Removal of the Electronics Compartment Sub-assembly

751 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 Electronics 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
752 Remove from the Baseplate (1) and the +Y Panel (6), the Electronics Compartment
subassembly, which comprises the EU Top Panel (10), the Mid Panel (4), the Electronics Shelf
(9), and the -X Panel (2) Bag and tag the screws (15) and the washers (17)

753 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 (17)

7 54 Remove the Electronics 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

761 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

762 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 Panel

7.71 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

772 Remove the +X panel (3) from the Baseplate (1). Bag and tag the screws (15) and the
washers (17)
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8. INTEGRATION 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.

811

The Space View Aperture (SVA) Assembly (300) is fixed to the +Y QOuter 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.

821

822

823

824

8.25

826

827

8§28

Appendix B1-1 shows the minimum build requirement for attaching the SVA to the structure

Attach the +X Outer Panel (3), +Y Outer Panel (6) and Mid Panel (4) to the Baseplate (1) as
shown in Sections 6.1 {o 6 3.

The Structure Assembly Kit for the SVA comprises the following -

ITEM NO PART NUMBER DESCRIPTION NO OFF
B1 HR2L031 BOLT SPECIAL 5
B2 HR2L032 WASHER BRACKET SPECIAL 5
B3 HR2L033 SPACER S
B4 MN50014 DISC SPRING 10
BS F844329-001 MJ4 TITANIUM STD. SKT 1
SCREW 16 LONG
B6 F834292-001 M4 ALUMINIUM WASHER 1

Remove the Albedo Shield from the SVA Assembly by unscrewing the ‘C’ hole screws shown in
Appendix B1-2

Assemble 5 off fixing assemblies. Each fixing assembly must be assembled in the following
sequence - Bolt Special (B1), followed by Spacer (B3), followed by Disc Spring (B4), and finally**
by Washer Bracket Special (B2)

Attach the SVA to the +Y Outer Panel (6) using the 5 off assemblies described in Section B2 5
at positions ‘A’ and items B5 and B6 at Position ‘B’, as shown in Appendix B1-2 Torque fixings
to the following values

Position ‘A’ 0,4t0 0,5 Nm
Position ‘B*  2,1t02,2 Nm

Re-attach the Albedo Shield using supplied screws and torque fixings to 0,45 to 0,55 Nm

Removal is the reverse of the above Bag and Tag all screws and washers
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9. INTEGRATION OF THE SUNSHIELD DOOR AND APERTURE PLATE ASSEMBLY
9.1 Introduction

Numbers in brackets (x) refer to item numbers shown in Tables 3 1 and 3 2

911

The Sunshield Door and Aperture Plate Assembly (400) is attached to four panels of the
structure assembly; +Y Outer Panel (8), -Y Outer Panel (5), Mezzanine Panel (8) and the Fixed

Sunshield (11) Special for purpose fixings are included in the Structure / Thermal Subsystem
Assembly Kit (500)

9.2 Attaching the Sunshield Aperture Plate to the structure.

921

922

923

924

8925

926

9.27

928

929

Appendix C1-1 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 Sections61to 66 and 68

Loosely attach the Sunshield Aperture Plate to the +Y OQuter Panel (6), -Y Outer Panel (5) and
Mezzanine panel (8) using 26 off M4 x 0,7 x 12 long Titanium Torx Head screws (Part No.
SF105-0001-018N) contained in the Structure / Thermal Subsystem Assembly Kit (500). The
removable cleats at the -Y edge of the aperture 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 re-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

Warning: Under no circumstances shall the drive be rotated anti-clockwise whilst the
catch is engaged. This will result in damage to the latch spring mechanism.

Torque all 36 off fixings on the Aperture Plate to 6,0 Nm

Refer to Appendix C 1-2 Re-latch the Sunshield door by reinserting 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 .-

e Fixed Sunshield to Sunshield Support Panel
e  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 interface 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

Shim Position Shim thickness
(See Appendix D1-1) (mm)
A1l 2,00
A2 1,60
A3 1,25

Table 10-1  Fixed Sunshield to Sunshield Support Panel Shim Details

Shim Position Shim thickness
(See Appendix D1-2) (mm)
B1 0,00
B2 0,30
B3 0,25
B4 0,30
B5 0,35
B6 0,40
B7 0,35
B8 0,35
B9 0,25
B10 0,25

Table 10-2  Fixed Sunshield to Sunshield Aperture Plate Shim Details
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Shim Position Shim thickness
(See Appendix D1-3) (mm)
C1 1,25
C2 1,25
C3 1,30
C4 1,00
C5 1,30
C6 0,95
c7 1,15
C8 1,10

Table 10-2  +Y Panel to Sunshield Aperture Plate Shim Details
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APPENDIX A

INTEGRATION OF THE STH STRUCTURE ASSEMBLY
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1 INTRODUCTION

11 PURPOSE

This manual briefly describes the test equipment designed to test the HIRDLS Sun Shield
Subsystem (SSH) and the HIRDLS Space View Aperture (SVA)

The test equipment is designed to allow automatic and manual functional and life testing.
12 DEFINITIONS, ACRONYMS AND ABBREVIATIONS
HIRDLS High Resolution Dynamics Limb Sounder

SSH : Sun Shield Subsystem
SVA Space View Aperture

13 REFERENCES

Ref Applicable document Issue Title
1 SP-HIR-227 Draft SSH to IPS Interface Control Document (ICD)
SP-MMS-354 1 Procurement Specification for a Redundant
Stepper Motor/Gearhead Unit
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2. HARDWARE CONFIGURATION
21. DESCRIPTION

The test equipment consists of the following elements which are shown in Figure 2.1

211 IEEE Controliable Power Supply

IEEE controllable power supply and associated mains and JEEE cable (Hewlett
Packard 6654A, 60V, 9A)

212  Prologue P200MMX Desktop Computer

Prologue P200MMX Desktop Computer fitted with the following proprietary boards -

1 IEEE Controller Board, National Instruments
2 Data Acquisition Board, National Semiconductor AT-MIO E Series

3 Stepper Controller Board, National Semiconductor pcStep 4A and associated
ribbon cable

2 1.3  National Semiconductor SCXI 1000 Rack

National Semiconductor SCXI 1000 Rack containing the following boards and terminal
blocks .-

1 SCXI 1100 32 channel analogue multiplexer board with SCXI 1300 terminal block
unit designated TBO1

2 SCXI 1162 32 channel digital input board with SCXI 1301 terminal block
designated TBO2.

3 SCXI 1160 16 channel relay board with SCXI 1324 terminal block designated
TBO3

4. SCXI 1181 breadboard module with stepper drive circuitry, reference voltages,
current limit circuitry and SCXI 1301 terminal block designated TBO4.

214  Cable Assembly Integrating TBO1, TB02, TBO3, TB04

Cable assembly integrating TBO1, TB02, TB03, TB04, J211P, J212P and I221P,
thereby interfacing the test equipment with the SSH and SVA prime equipment’s.

215 Test Software

Test software written using National Instruments Labview version 5.0 1

22 BLOCK DIAGRAMS

A block diagram of the test equipment is shown on the next page

File Name : manual02.DOC
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3. HARDWARE DEFINITION
31 SCXI RACK
311  SCXI-1100 32 CHANNEL ANALOGUE MULTIPLEXER

This is a standard National Conductor SCXI board used to interface with the Unit
Under Test (UUT) thermistor and constant current temperature sensors

1. The SCXI 1300 Terminal Block Unit, TBO1, is used to connect the board to the
other SCXI boards in the rack and to the UUT.

2 The wiring of TBO1 is described in section 3 1 5

3 Temperature sensor and thermistor conditioning resistors are included in the TBO1
assembly

SCXI-1162 32 CHANNEL DIGITAL INPUT

This is a standard National Conductor SCXI board used to interface with the UUT
micro-switches

1 The SCXI 1301 Terminal Block Unit, TB02, is used to connect the board to the
other SCXI boards in the rack and to the UUT

2 The wiring of TB0O2 is described in section 3 1 5.

3 Pull-up resistors are included in the TB02 assembly.

SCXI-1160 16 RELAY CHANNELS

This is a standard National Conductor SCXI board used to switch power supplies and
configure the test equipment

The SCXI 1324 Terminal Block Unit, TB03, is used to connect the board to the other
SCXI boards in the rack and to the UUT.

The wiring of TBO3 is described in section 3 1.5

File Name manual02.DOC
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314  SCXI_1180/81 BASED STEPPER DRIVE BOARD

This is a standard National Conductor SCXI breadboard module containing the
following circuitry -

i

2

three phase stepper motor drive circuitry.
2 ampere fold-back current limit

three over voltage protections, SSH stepper, SSH Hot Wax Actuator and SVA
motor.

three 10V voltage references for analogue conditioning purposes on the SCXI-1100
32 Channel Analogue Multiplexer

one 5V dc-dc power converter for use by the board

one 5V dc-dc power converter for use by the SCXI-1162 32 Channel Digital Input
Board

The SCXI 1301 Terminal Block Unit, TB04, is used to connect the board to the other
SCXI boards in the rack and to the UUT.

The wiring of TB04 is described in section 3.1 5

A circuit diagram, layout and parts list is attached to this manual as Appendix A.

315  SCXIWIRING LIST

A wiring list of the SCXI loom is given in Appendix B which is attached to this
manual

The loom connects the following items -

TBO1

TB02

TBO3

TB04

P211S, 15 way socket which mates with SSH/J211P
P2128S, 44 way socket which mates with SSH/J212P
P2218, 15 way socket which mates with SVA/J221P.
Power Supply Unit

32 COMPUTER AND ACCESSORIES

321 COMPUTER

A Prologue Pentium desk top computer is used to run the test equipment software.

The computer is fitted with three internal boards -

IEEE Board
Data Acquisition Board
Stepper Control Board

File Name . manual02.DOC
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3.22. IEEEBOARD

The IEEE board allows the computer to automatically control the power supply to :-

« Set output voltage
e Set output current limit

o Switch the output on and off when necessary

A standard IEEE cable is used to connect the PSU to the computer

It should be noted that the power supply output is always switched off before
reconfiguring any of the SCXI relays In this manner the stress on the relays is
minimised and the relay life is maximised

323 DATA ACQUISITION BOARD

The Data Acquisition Board, National Semiconductor AT-MIO E Series, interfaces

with the SCXI rack via a National Semiconductor SCXI 1349 cable

324 STEPPER CONTROL BOARD

The Stepper Controller Board, National Semiconductor pcStep 4A interfaces with

SCXI_1180/81 based stepper drive board via a ribbon cable

It should be noted that the red stripe on the ribbon cable should be at the top
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SOFTWARE DEFINITION

SSH Stepper Motor}
=
Redundant g

Disable ;ﬁ*

PWR OFF 2

2

SSH Hot Wax Actuator:

=
Redundant ;
eunang

HWAFWR OFF 2
&5

SSH Door Latch indicator!

D yes D yes

Fully Fully
Disengaged Enaaqed

S5H Doar Pasition indicator!

B yes [:] yes

Fully open Fully closed

SSH Door Potentiometer;

SSH Thermistors}
SunSensorAl] [0.000
SunSensorA2] 10.000

Sun Sensor &3 10.000

Sun SensorAdl {0.000
Sun SensorB1j  10.000
Sun Sensor B2} :0.000
Sun Sensor B3{  10.000
SunSensor B4 10.000

HwA Tempd]  {0.000

HWA TempBi  {0.000

WindingB &3
=

=
=
Eas

Monitor B} [0.60 |

Fully open  Fully closed

SSH Step Count| S$SH Step Countl SSH Step | Potential indicator Motor Temp 4| 10.000
~eecdERUEL.....J ; RS Motor Temp B! 0000
Count control! Count indicator] = 10.000 1 LUCCRLUS S e
e A Manual =&
i " SSH Step cyclel
Voltage Selector: SSH Step RBeset! SSH Stepi Cycles
Calibrate | . : 1 completed
: : calbrate. i R
Set Voltage: i y ™ ™ i
- : Y ki . | « 0 !
45 HIRDLS
8¥A Drive Motor SVA Drive Monitor SVA Door Posttion indicator) SVA Motor Temp|
— Monitor Al 000 ¢ es os Motor Temp Al J0.00
Reverse | ¢ Motor OFF E} Y D ¥ -

Motor Temp B/ {0.00

Fig 4 0-1 HIRDLS main operating panel

4.1 OPERATING INSTRUCTIONS

A picture of the normal operating screen is shown in Figure 4 0-1.

The screen is broken down into the following functional blocks :-

411

412

SSH Stepper Motor Block

‘Redundant/Prime’  Selector Switch . selects prime or redundant stepper motor

winding

‘Disable/Enable’ Selector Switch - enables and disables the outputs of the stepper

drive amplifier

‘PWR ON/PWR OFF’ Selector Switch switches PSU power to the stepper drive

circuitry

‘Redundant/Prime’
winding

SSH Hot Wax Actuator Block

Selector Switch

selects prime or redundant hot wax heater

‘HWA PWR ON/HWA PWR OFF’ Selector Switch . switches PSU power to the

HWA circuitry
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41.3 SSH Door Latch Indicator Block

¢ ‘Fully Disengaged Yes/No’ : ‘Yes’ indicates fully disengaged, ‘No’ indicates not
fully disengaged and a flashing indicator signifies a fault

o ‘Fully Engaged Yes/No’ : ‘Yes’ indicates fully engaged, ‘No’ indicates not fully
engaged and a flashing indicator signifies a fault.

414  SSH Door Position Indicator Block

e ‘Fully Open Yes/No’ . “Yes’ indicates fully open, ‘No’ indicates not fully open and
a flashing indicator signifies a fault.

o ‘Fully Closed Yes/No’ ‘Yes’ indicates fully closed, ‘No’ indicates not fully
closed and a flashing indicator signifies a fault

415  SSH Door Potentiometer Block

¢ Indicates the voltage on the door position potentiometer. It has a overall range of
0V to +10V

416  SSH Thermistor Block

Sun Sensor Al calibrated in °C for a 12 k Ohms thermistor

Sun Sensor A2 . calibrated in °C for a 12 k Ohms thermistor

Sun Sensor A3 calibrated in °C for a 12 k Ohms thermistor

Sun Sensor A4 Not fitted, ignore reading

Sun Sensor B1 calibrated in °C for a 12 k Ohms thermistor.

Sun Sensor B2 calibrated in °C for a 12 k Ohms thermistor.

Sun Sensor B3 : calibrated in °C for a 12 k Ohms thermistor

Sun Sensor B4 Not fitted, ignore reading.

HWA Temp A calibrated in °C for an AD590 temperature sensor
HWA Temp B calibrated in °C for an AD590 temperature sensor
Motor Temp A calibrated in °C for an AD590 temperature sensor
Motor Temp B : calibrated in °C for an AD590 temperature sensor

417  SSH Step Count Request Block
e allows manual loading of desired step count which is initiated when the ‘enter’ is
pressed Note that stepper power and enable switches must be in an operational

position for correct operation. One step count equals 0.1 mechanical degrees of
door movement with positive being in the direction of the opening door

4.1.8. SSH Step Count Block

e Displays the current step count

419  SSH Step Block

e  Allows selection of manual or automatic step count control Automatic step control
is used for life testing in the thermal vacuum chamber
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4 1.10. Voltage Selector Block

4111

4112

4113

4114

4.1.15.

4116

4117

e  Allows the PSU voltage to be set, via the IEEE bus, from the computer front panel.

SSH Step Reset Block

» Resets the counter on the stepper drive board to its reference position at zero
electrical degrees.

SSH Step Calibrate Block

o  Allows the initiation of the automatic calibration of the door potentiometer against
stepper motor steps

HIRDLS Calibrate Block

e Allows thermistor data to be added
e  See section on CALIBRATION PANEL

SVA Drive Motor Biock

e ‘Reverse/Forward’ Selector Switch  selects reverse or forward SVA motor
operation

* ‘Winding A/Winding B’ Selector Switch - selects SVA motor winding.
e ‘Motor ON/Motor OFF” Selector Switch switches PSU power to the SVA motor.

SVA Drive Monitor Block

e Monitor A displays the SVA motor voltage after the ‘Motor ON/Motor OFF’
switch but before the ‘Reverse/Forward’ and ‘Winding A/Winding B’ switches
¢  Monitor B * not used.

SVA Door Position Indicator Block

e  ‘Fully Open Yes/No’ “Yes’ indicates fully open, ‘No’ indicates not fully open and
a flashing indicator signifies a fault

e ‘Fully Closed Yes/No’ - “Yes’ indicates fully closed, ‘No’ indicates not fully
closed and a flashing indicator signifies a fault

SVA Motor Temperature

e Motor Temp A : calibrated in °C for an AD590 temperature sensor.
e Motor TempB  calibrated in °C for an AD590 temperature sensor
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4.2. CALIBRATION PANEL

While the application is running HIRDLS Calibrate Enable button pulls up the “Calibration
Panel” and is shown in the figure below. Each of the variables may be changed by selection
with the mouse pointer or typing the value in directly The values will not affect the real values
stored as a file or as a global value until the close button is pressed. A dialogue box is opened in
which acceptance or rejection of the values just typed in can be given If the reject button is
pressed all the values just typed in will be ignored reverting back to the original set of values
displayed and the “Calibration Panel” will exit However, if the accept button is pressed, all
values that have been changed will modify both the global store and the calibration file

1 st pomt

[233 000000E +0

#1273 0000000 |$[313/000000E+0 |

§7'5Iq S00000E+3

5;29 430000E+3 [,, |5 532000E+3
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' source remstance

1 0 DDUUODE +0

2.000000E +0

- 1.000000E+0_

% Auto lop hmlt o

1.200000E+3

>§Auto bottom limit

500.000000E +0

XAuto cycles

10,000000E +0

Max motor temp

100 0O000CE +0

% Mlﬁ motolr‘ temp '
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“thd

. 5 000000E+0

7 000000E+0
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421 Thermistor Calibration

The thermistors that are being used are all assumed to be of similar type with respect to
their resistance characteristics. Calibration of the thermistor is achieved by supplying
the published resistance values at three temperatures, the supply voltage and the supply
source resistance The values are entered into the panel and the close button is pressed
accepting the change in the panel values.

Within the software an equation known as the “Steinhart-Hart equation”, which was
supplied by Fenwall, has been used to model the thermistor characteristics and
provides a very good approximation to the published data ( <0 1°C error over the range
-55°C to +100°C ) The table below shows the values for the 15kQ Fenwall thermistor

1st point 2nd point 3rd point
Temperature 233°K 273°K 313°K
Resistance value | 239 8kQ 29 49kQ2 5.592k€2

In addition to the 3 point calibration, the value of the conditioning resistor and the
conditioning voltage in the EGSE are entered

These values are: Source Supply Voltage 3.768
Conditioned Resistance | 3.184kQ

422  Stepper Motor values

The stepper motor is set up in the “TBD1 conversion factor” array area and are as

follows -
Steps/second This is the stepping rate per second.
Steps/second 2 Acceleration, how fast the step rate is attained.

Acceleration factor see the manual for greater detail.

Auto top limit This is the number of 0.1 degree steps and is an absolute value
from zero. Zero degrees is when the door is fully closed. All
positive values in degrees represent the door open

Auto bottom limit This is similar to the “Auto top limit” but it is the bottom
value.
Auto cycles This is the number of cycles the door goes into the open

position within an automatic test Once a test is initiated it will
automatically finish when it has completed the correct number
of cycles Or it can be stopped with the front panel abort
button at the top left hand side of the screen

Max motor temp This is the upper temperature limit at which the stepper drive
will be removed

Min motor temp This is the lower temperature limit at which the stepper will
start to operate once the upper limit has been exceeded

File Name - manual02.DOC
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423  Semiconductor Temperature Sensors

The semiconductor temperature sensors are defined in “TBD2 conversion factors” and

are as follows -

load resistance

I change per °C

offset current

This is the load resistance that is used to monitor the
temperature dependant current from the sensor
( Fixed at 12 1k Ohms )

The sensor current change per °C The device characteristics
are set at 1uA per °C

If and offset exists this parameter can be used to cancel it out

However, to convert the display from °K to °C set the offset to
273uA (Present setting)

424  Maximum Supply Voltage and Current

The programmable supply can have the maximum voltage and current set as follows -

Max Supply voltage

Max Supply current

File Name : manual02.DOC

This sets the over voltage trip within the programmable
power supply and is currently set at 31volts

This sets the over current trip within the programmable power
supply and is currently set at 0.5 Amps
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5. SAFETY

In order to prevent danger and/or injury, personnel must be qualified to a competent test engineering
standard and they should be aware of the following potential hazards and be familiar with the general
safety regulations where applicable to electrical equipment

51 EARTHING OF EQUIPMENT

Ensure that Test Equipment is earthed to any externally connected units

52 MAINS OPERATING VOLTAGE

The Test Set operates with the following mains supply specification

Voltage 220V
Frequency 50Hz

53 EMERGENCY OFF

Not applicable

54 PRECAUTIONS

1 Always ensure ribbon cable from the back of computer to the SCXI rack has red stripe at the
top.

2 When connecting power supply double check polarity The red wire should be positive
Protection has been provided against incotrect polarity but it is best not to use it

3 Switch on in the following order :-
e Computer
o SCXlrack

s Power Supply Unit when software running

File Name manual02.DOC
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|

61

62

6.3

64

65

66

67

TECHNICAL

PERFORMANCE REQUIREMENTS

Performance requirements consistent with Applicable Documents reference 1 and 2

ENVIRONMENTAL CONSIDERATIONS

The EGSE shall be operated within the temperature limits 22 + 3°C and a humidity range
50+10% and a cleanliness class of 100,000 or better.

PORTABILITY

The constituent parts of the PC are consistent with normal office equipment handling

RELIABILITY REQUIREMENTS

None specified

MAINTAINABILITY REQUIREMENTS

When not in use the EGSE shall be bagged in polythene with a desiccant drying agent inside
Storage shall be in temperatures 10° - 30°C

PHYSICAL

| Mass PC + Monitor 31kg
Main Rack 6 kg
Keyboard 0.5 kg
Power Supply 22 kg
Cables 1 kg

| Dimensions PC 165mm x 419mm x 419mm
Monitor 419mm x 419mm x 432mm
Main Rack 438mm x 212mm x 176mm
Keyboard 38mm x 457mm x 165mm
Power Supply 420mm x 495mm x 127mm
Cables 2000mm to 3000mm

TRANSPORT

TBD by customer

File Name : manual02.DOC
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7. APPENDIX A
STEPPER DRIVE BOARD
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Q Circuit Diagram
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SECTION 5

Safety, Handling, Packing, Transportation
Precautions and Procedures



SAFETY, HANDLING, PACKING, TRANSPORTATION
PRECAUTIONS AND PROCEDURES

Electrical Safety Procedures applicable for functional testing of the Sunshield /
HDA Assembly are defined in the SSH and SVA Test Equipment Manual, TC-
MMS-400 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
Sunshield / HDA 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 Transport Container Operating
Preliminary Issue Instructions



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

