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AlV Overview

» Doc Pack section 2, 13.1-13.7

« Assembly:
e Clean room assembly
* Interface Control
 Build Configuration control

* Integration
e plan for BSMm, BSMs, BSMe test as units
 plan for mechanism integration: BSMm+BSMe,
 plan for sub-system integration: BSM + MCU

 Verification
e test plan
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AlV design implications

 AlVrequirements are primarily programmatic, and met through
the product assurance plan, test plan, etc.

« Some design implications are:
— Design compatible with cleanliness : class 1000 or better
— Parts are fully traceable

 for build configuration control on deliverable models and where test
data forms part of the qualification process

» Drawing tree to reflect model evolution through various builds.

 traceability will be by marked drawing number, revision and a
unique serial number, on all components (except fasteners)
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-

Assembly &

« Key areas
— flex pivots
— motor air gaps/clearances
— mirror alignment ]
— wiring
e Solutions

— Mirror alignment & motor coils jigged
for repeatability & accuracy

— harness routing conceptually OK, will
be developed on 2 axis prototype &
DM

— Flex pivot handing important :
explanatory drawing issued.
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Test Matrix

See BSM Subsystem Specification doc pack section 7, p32

Test T
Measurement M
Analysis, Reference to calculations

and previous tests, assumption A
Inspection I
Not Applicable X

BSM AlV lan Pain, UK ATC o



SPIRE BSM Detailed Design Review

451 Performance Requirements

30th July 2001

UK

Astronomy Technology Centre

Eeference | Bequirement STM COM FFM Fs Hotes
4.1.1 Angular Travel - Chop Axis z T T T
412 Angular Travel - Jiggle fxis z T T T
4135 Winivpam Step Size z T T T
414 Chop Frequency X T T T
415 Jizzle Frequency j:4 T T T
41a Holding position = T T T
4.1.7 Stability = T T T
418 Position Meamremert £ T T T
419 Settling Time j:4 T T T
4.1.10 Chop repeatability = T T T
|
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482 System Requirements

Eefarence Fequrement STM COM FFM Fa Hotes

421 Machanical Dimensions M M M M

422 Cperatms Tempearahure T T T T

423 Thermal Isolation T T T T

424 Cold Power Dissipation T T () T T | (2] Cold power dissipation of the COM may not be complist if
nospace rated componats are used for motor coils

425 Warm Electromes Powrer Dissipation e T T T

426 Mirror Surface Dimensions M (b M M M (b) X if STM has no minor

427 Mirror Surface Fiush IM(c) | IM I IM | () X if STM has no miror

:-gél & | ORI Ard) i i 4 | () Z if STM has no minor

428 Mirror Surface Emissivity X X X ¥ | Complementof4 2114428

4.2.10 Baffle = BT LT MUT | Meanmrernent wall be azainst design dravangs. Tests onbr
perfonned on ntegration at KAl

4211 Positon of Eotation Axes M (&) M MiI M () X if STM has no mireer

4212 Orthogonality of Eotation foes e T T T

4.2.13 Fail Safe (Mo Drive Signal) Position X Trach) | Teach | TiAcD | (f) May require supporting analysis of rest position i 1 z field
i not (00

4214 Fail Safe I:MEE]:LEIL'I.L'-EJ. FaJ]:u.re:I Positinn i b4 T."A[gj TIHI:g:I I:g:I Demonstrated on tests on QM or DM

4215 Mlass M M M M

4.2.18 Cool-dovm time T T T T Cooldowm titnes will e dependent on cnrostat comfizration.

4219 Reliabihty % 4 Arhy | ACH) | (H) demonstrated by OM prograrmne and by design/analysis

4.2.18 Fathwre Modes % X A | A | () demonstrsted by OM progranmme and by desizianalysis
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453 Operational Specification

Eeference | Eequirement STM O FFM Fs Hotes

431 Dperational Safety A iy A iy Demonstrated by analysisidesiznirisk assessment

432 Lifetnne X x Ark) Alk) | (k) demeonstrated by OB progranmne

433 Diperatmz modes X T T T (1) SO wrll not have redondant modes

434 Tizgle Mode X T T T

435 Chopping Maode X T T T

438 Snan mapping X X X X Only applicable on spacecrafl

437 Stare or 'holding' mode z T T T

438 Combinations of Modes z T T T

454 Interface requirements

Eeference | Eegqurement aTM oM FFM Fi Hotes

441 Data Chatputs X T T T Fullyr demonstrated only on imtegration ot LAMS EAT,  ATC
tests will demonstrate compliance to ICD

4432 Data Inputs X : T : Fully demonstrated only on idegration o LAMS EAT,  ATC
tests will demonstrate compliance to ICD

443 Ezxported vibration X T T T On irtegration to SPIRE at Eal,

444 Stray Magnetic fields X T T T On itegration to SFIEE at Eal

445 Electro-Magnetic Compatibility X AT T T Cn irtegration to SPIRE at BAL

445 IcDs LT | LWT | LALT | LT
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Feference Fequirement 2T COM FFM Fa Hotes

461 Design requiremerts a A A A Compliance mdicated in ADF

452 Electrorics Card Forrmat X I I I Inspection of LAM debiverables

46351 Mirvor Flatness (1) M M M () E 1if STM has no miror

4652 Mirror Baflactiviy Aln) & & & (1) X 1if STM has no minor

4653 Cleanliness I I I I Compliance determined by TEC

46354 Materal selection I I I I Compliance mdicated in ADF

4635 Storage a A A A Compliance mdicated in ADF

456 Environmental reguirements

Eeference Eequirement ATM COM FFM Fa HNotes

4711 Shaock X X X X Hao requirement

4712 Chiasi Static Loads T X Ala) Ala) [o] demonstrated by QM programme

4713 Zine Vibration T X Alpl Alpl [p) demonstrated by QMM progranume

4714 Random Vibration T X Alq) Alq] [q] demonstrated by QM programme

4715 Vamnun Level T T T T

4715 Vammm Ctzassing h A A A Demonstrated via materials selection and Compliance
mdicated in ADF

4713 Temperaure T T gn T

4718 Masnetic Fields X TED TED TED EMT tests performned when ntegrated at EAL. Tests to be
deterruned once specification exists

4718 Survrval Temperature T T T T

47110 Eadiation enviromnert X X TED TED EMC tests performmed when itegrated at EAL . Tests TED
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BSM Compliance

Doc Pack sec.5, appendix 11
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ID |Isswe Plan to resolve

1. Motor comers clip the 0% oversize optical beam Chamfer corters and shields - wotk in hand as
at 20.Jul.01

2, Chop setisor assembly edge clip the 20% oversize optical beam Chamfer corners, move sensor back shightly

iz Chop sensor is 510 and gmisivigcooling needs to be modelled Consider material change.

4, Eaffle design is TEC Liaise with BAT, Confirm hefore IBDE

o Random wibration regitne temains a challenge Liaise with MSSL. DM wibration test

f. Tiggle flex pivots ineonel survivability dataneeds updating in dizcussions with TEW | Resolve with TEW

7 Hatnessz cut-outs and securing to the BELM struchore intetface need to be determined | Mock wp harhess on 2 axs prototype and make

design changes

3. Harness layout to be optitized to allow ovetlay of pritie on recundart.

9. MPLA motor space envvelope is TBC after Zeiss optitnization Liaise with MFLA/Zeiss

10, | Parts histneeds update after LAM finalize MO parts st Liaige with LAM. Update at ZRECICT
DDE

11. | Warm electrondes do not have baseline motor coil damping

12, | Mindtumn step size & position measarement feed more depth in design description | work in hand as at 2000101

13, | Model damping due to redundard motors, and evaluate need for cross-switching Liaise with LA, MPIA

14, [ Plan & cost qualification of [nfineot position setisors Update by IBDR
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ID |Isswe Plan to resolve

15, | Flex prvot costing recuures programematic solation dolve by IBDE

14, | Wlodel hattess & BEF Filters for cross-talk & EMC

17. | Bhow how cormections are made to motors, partioalaly of ahadnnum wires are Liaize with MPIAZ eiss

specified by Zeiss

15, | EMC not specified - stray magnetic flelds etc Il easure BEM magnetic fields and
comurricate to systems team.

19. | Data /O has TBC's Liaise with LALM. Update at SMEC/IICT
DDR

200 | Warm power dissipation is TBED Liaige with LANM. Update at MCT DDE

2l. | Bake ot temperature 15 TBC Perform bake outtests on 2 aws prototype

22, | Hysterisis, hacklash etcneed to be considered Analyze before IBDE

23, | Chatter & impact on etud-stops Consider compliart end stops, possibly as part
of motor design

24, | Cryo-Harness mechanical layout is not icluded in ATC drawing pack [ncorporate hackshells & cable hamess in ICD
to strachare — ensare avoidance of optical
beams

253 | Ho detailed desizn for flexible wiring to chop axs position setsors Chatline design before IEDER

26, | Drawing pack is incomplete Complete by IEDE.
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Compliance
Requirement Methy Design description Supporting Notes
haseline reference test data
desizgn
Angular Travel - Chop Axis Yes Drawing ZFIRE-BEM- By design - no fouls at max travel
020-001
Angular Travel - Tiggle Axis Yes Drawing SFIRE-BIM- B design - o fouls at max trawvel
020-001

Minimum Step 3ize TEC Mot covered By design - limit will in digitization
& noise

Chop Frequency Yes 051,722 partial Power dissipation modeled at
specified frecuency. 1-AF chops OK
at 2 Hz sine and square wave.

Tiggle Frequency Yes 10.5.1,7.2.2.3 Fower dissipation modeled at
specified frequency.

Holding position Yes 10.53 see appetado 9

Atability Tes 1053 see appendix 9

Fosition W easurement TEC 10.5 3 (partial) see appendix 9

Aettling Time Tes 1052 see appendic 9

Chop repeatability FEE Mot covered Hyrsterisis, backlash etc need to be
cotsidered
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Compliance
Requirement Met by Design description Supporting Motes
haseline reference test data
desicn
Ilechanical Dimensions Yes Iech ICD pattial 2 axiz prototrpe does not have baffle
Operading Temperature Tes 812 Single axis : see | Cooldown data supports modelling,
appetudix 2 I echanism functions cold
Thermal [solation Yes Bl12 813 ditugle avs : gsee | Cooldown data suppotts modelling,
appetudix 2 Il echanism fanctions cold
(wold Fower Dissipation Tes 1051 TEC Tests inhand on 1-AF
Warth Electrordes Power Disstpation | TED i Blid LA
Mirror Surface Dimensions Ves SPIRE-BSM-020-004001 | Yes 2 axis prototype mirror is correct
size
Mlitror Zutface Findsh Vesg )
Mlitror Sutface Refle ctivity Yesg 03
Mlitror Sutface Emdssivity A HrA
Baffle TEC a3 Beatn profile currertly has minot
fondl from motor & sensor (see 7.3.1,
Fiz 14
Position of Eotation Axes Ves Drawing SPIRE-BSM- Asserbly jig designs required
020-001
Orthogonality of Eotation Axes Yes Dirawing SPIRE-BIM- Assembly jiz designs required
020-001
Fail Safe (Mo Drive Signal) Position | g 13.2, Drawing SPIRE- Assembly fig designs required
B=L-020-001
Fail Hafe (Mechanical Failure) Ves 73434
Fosition
Dlass Yes 8.
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Compliance
Requirement Met by Design description Supporting MNotes
haseline reference test data
desicn
Cool-down time Veg 213,813 sitgle axs oo see | Cooldown data suppotts modelling,
appendiz 2 Il echatism functions cold
Feliability Yes 11 Hon-guattitatisve spec
Failure Mlodes Tes 11
Operational Safety Tes Hi& ATC safety tisk assessmerd
petformed
Lifetime Yes 724.1 (flex pivots) Dotors & sensor life TBC, but as
PACE, I30Phot
Operating modes Yes 105.2,108.3
Jiggle hiode TYes 1022 1083
Chopping Made Yes 1082, 1083
KCar mapping Yes 102.2,108.3
Atare or 'holding' mode TYes 1082 1083
Combinations of Modes Yes 1082 1083
Diata Cutputs TEC 10.6.1 {overview only) Specis TBC with LA
Data Irputs TEC 10.6.1 (overview only) Spec is TEC with LAM
Exported wibration Yes 137
Stray Magnetic fields TEC 214 Mo externally itvposed spec
Electro-hagnetic Compatibility TEC 214, 1067 Mo externally imposed spec
ICD's Yes 12
Design requirements Tes ADE, 131 P& Plan - configuration control ete
BSM AlV lan Pain, UK ATC
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Compliance
Requirement Met by Design description Supporting MNotes
haseline reference test data
desizn
Electromnics Card Format Yes Mot covered
Llirror Flatness (optical alignment) Vea 03
Ilirror Reflectovity (optical Ves 02
alichment)
Cleanlitiess Ves ADZ 131
Material selection Vesg 744 ADS
atorage Yes 135
Bhock M Mra Ho shock spec.
Quasi Static Loads Yes 7.1,7241,732
Sitie Vibration Tes 0 Sy 0 R R )
Eandom Vibration TE iy etV B Matgins lower than ideal
Vacuum Level Tes Mot covrered pattial Lah book notes, material choice
Vacuum COutgassing Yes Mot covered Coveted by material selection
Tetmperature Yes alZ 813 aingle ads  see | Cooldown data supports modelling,
aprp et & Mecharizm fanctions cold
hagnetic Fields TBC TBC Ho externally imposed spec
Survival Temperature TEC Mot corvered Tlagnets limited to 80 deg C
Fadiation envirotument TEC Hot covered Infineon sensor recpures rating, LA
to rate BSIe
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