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1 Introduction

The present document describes the preparatidredidnding surface on the Tungsten Tiles

2 Scope

The goal is to increase the bond adhesion, avaithognation during the process and to maintain
the tile flat.

3 Acronyms and Definitions

EM — Engineering Model

GLAST — Gamma-Ray Large Array Telescope
Plyform — Trays Manufacturing

MEK — Methyl Ethil Kethone

TKR — Tracker

TVAC — Thermo vacuum Test

W - Tungsten

4  Applicable Documents
Documents relevant to the development of this pioce include:

[1] ASTM D2240-91, Standard Test Method for RubBepperty - Durometer Hardness or
Barcol Hardness as for ASTM 2583

[2] Bell test, Plyform Modified, picture Showed Appendix D
[3] LAT-PS-01584, Mid Tray Assembly Procedure

[4] FED-STD-209

[5]  INFN-LAT-MECH-006-01

[6]  INFN-LAT-MECH-008-01

[7]  INFN-LAT-MECH-009-01

[8]  INFN-LAT-MECH-010-01

[9] Tart Report, Pisa 09/02/2004
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5 Process Cleanliness

As for The Tart Report [9] all the following manetaring guidelines and process controls listed
below shall be implemented in the Bonding Area.

5.1 General Manufacturing Guidelines

All the guidelines listed below are briefly sumnzad in the Appendix A, any deviation from this
should be communicated to INFN and Approved.

1. Smocks and hairnets should be worn in all fliglainufacturing activities. The

bonding area should be clean, temperature and htyro@htrolled, free of
particulate generating material (eg. cardboard §p»ed an area dedicated to
bonding or lay-up operations. No silicone procagsmold release applications,
eating, drinking , use of aerosol sprays, and djperaf polluting-generating
machinery should be permitted there. Personnekacd®uld be limited to as
few as necessary. The area should receive routiagekeeping. Laminar flow
in the bonding area is desirable. As a minimumattea should have adequate
ventilation for the venting of solvent vapors thay contaminate the bonding
materials. Control of particulates in Plyform ttagnding is required.
Consider use of clean tent.

2. All handling of flight materials should be pemieed with appropriate gloves to

avoid surface contamination. In most cases for ige¢andling and personnel
protection nitrile gloves are acceptable. Howewdren using strong solvents, eg.
MEK or acetone, polyethylene gloves should be us#eK and acetone attack
nitrile and surfaces being cleaned could be comtatad with nitrile.

3. Procedure for Solvent Wiping (Appendix B).

Wearing appropriate gloves, wipe with successiami cloths (Tex Wipe 609
or equivalent), each saturated with solvent, orgs paone direction for each
cloth. Repeat until no visible residue remainstwwiping cloth. Be careful not
to drag contaminants into bond area from any sumdmg area. To minimize
solvent evaporation and waste, small cloths aremetended. On the last wipe,
remove the solvent with a second clean dry clotbreehe solvent evaporates.
Wait 30 minutes for the solvent to evaporate belmeding.

Hard copies of this document are for REFERENCE ONLYand should not be
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4. Adhesive preparation and bonding operationsldhmeiperformed in clean

temperature- and humidity-controlled environmermp 23+/-2 deg. Humidity
less than 60%. Temperature and humidity of the lianyding area should be
recorded.

5. All abrading operations should be done in aisgpaoom well away from

adhesive preparation and bonding activities.

5.2 Process Controls

1. Bell-Peel test [2] for tungsten samples to yepifimer and surface
prep. Samples should be co-etched with tile mdtérg sample (minimum of three) for each
lot (Appendix D).
2. Adhesive mix sample, for hardness check — comecand curing. Aluminum
dish, filled uniformly to a depth of ¥ inch minimutikeep bottom flat during
cure. Cure condition/duration should be same ghtfsample — 7Day/Room

Temp. Do Shore D hardness test per ASTM D2240-91Bévcoll ASTM 2583, Appendix E).
3M2216 specified

hardness is 50 — 65. Record and preserve data.

3. Each process step is given on a process woek shdog. Quality control
inspection are included for critical steps as diste Appendix C.
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Appendix A

BONDING AREA GENERAL REQUIREMENTS

ID| Features required in the BONDING AREA NOTES
TO USE

A| Smocks

B| Hairnets
Polyethylene Gloves when strong Solvents are used
as MEK, ACETONE

D| Only Tex Wipe 609 or equivalent as Wiping cloths

TO AVOID

E| Particulate generating Material (CARDOXES)

F| Silicone Processing, handling

G| Mold Release Applications

H| Eating, Drinking

I | Use of Aerosol Sprays

L| Operation of Polluting generating machinery

M| Abrading Operation

TEMPERATURE AND HUMIDITY

Adhesive Preparation and Bonding Operations are
performed in Temperature and Humidity Controlled
Environment. Temperature: 23C + 2°
Humidity<60%. Temperature and Humidity recording
is needed

REQUIREMENT

Temperature and Humidity recording

Limited Personnel Access

Ventilation for the Venting of the Solvent Vapors

Laminar flow

Routine housekeeping

- |n | |©O |Tv O

Controls of particulates (clean tent)
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Appendix B

PROCEDURE FOR SOLVENT WIPING

ID PROCEDURE FOR SOLVENT WIPING NOTES

A | Wear polyethylene Gloves

B | Use "Tex wipe 609" wipes

C | Use small clothes to minimize Solvent evaporation

D During the wiping don't drag contaminants into bond
area from any surrounding area

E Saturate the wiping cloth, then pass it only one time in
one direction

F Use another wiping cloth, pass it only one time in one
direction

N Repeat step F until no visible residue remains on the
wiping cloth

H On the last wipe, remove the Solvent with a second

clean dry cloth before the solvent evaporates

Wait 30 minutes for the solvent to evaporate before
bonding

Hard copies of this document are for REFERENCE ONLYand should not be
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Appendix C
LIST OF THE MANDATORY INSPECTION POINTS

ID| MANDATORY INSPECTION POINTS

A| BIAS CIRCUIT PREPARATION WITH SCOTCH BRITE

B| *GLUE MIXING AND DEGASSING

C| *ADHESIVE APPLICATION

D| *CLEANING SURFACE PROCESS

F| TILES INSPECTION (WATER BREAK TEST)

G| COUPON TEST FABBRICATION

* Only on periodic base

Hard copies of this document are for REFERENCE ONLYand should not be
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Appendix D
BELL PELL TEST, PLYFORM MODIFIED

Bell peel test configuration
used by Plvform for GLAST

The samples are cured at RT for 24
hours at least in vacuum bag

material Thickness {mm}

= T peel test configuration
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Appendix E
ASTM 2583 — 95 , Barcol Impressor

L]
THTERNATIONAL

Standard Test Method for

Designation: D 2583 - 85 (Reapproved 2001)°"

Indentation Hardness of Rigid Plastics by Means of a Barcol

Impressor’

Vs starsdarad is insncd umer the Bavd desigrilon D 3583 she numbes ameilimely Tfollowisg the desdipaation bdicies the yor ol
afiginal sdupsion or, In the 2152 of revision, the year of last rovision: A number in pomoetheses. imlicanes tee yees of bt reappravad A

wipe epsiloa (2] mdi

tes an sfaril chanpe sinee the lnst reviilon or reeppmsal

T st Dus Bovw e for use By agetesivs mf et Ehigeetumn of Defiose

&' Mems—Eiitarial changes sere made tlroughueat in Mevenber 24,

I. Scope

1.1 This test method covars the determination of indentation
hprdness of both reinforced and nonreinforced rigid plastics
psing & Barcol Impressor, Model Mo 93d-1 and Model No.
B35

1.2 The values smted in 51 units are o be regorded as the
standard The valuss piven in parentheses are for information
only

I3 Thiv stadard does nor prrgors tooadaees oll aof e
sfety coneertns, i any, assocfared wigh ity wse f8 Ty the
responsibility af the weer of this stenderd to eiablish gppra-
priate safans and health praciices and deternine the applica-
biffty of vegsdbator dmitarions prioe fo use

Mt |—There is cumrently mo IS0 slandasd that duplicaes this test
miethod

2. Referenced Documents

21 ASTM Standurdy

D618 Practice for Conditioning Plastics for Testing”

0 883 Terminology Reloting o Plastes®

D 41:'1]1:3 Classification System for Specifyimg Plastic Mate-
riaks’

D 4805 Terminology for Plastics Standords?

E 691 Practice for Conducting an Interlaboratory Swady to
Determine the Precizion of a Test Method!

3. Terminology

1.1 Defimitions—For definitions of technical tecms pertaine
ing to plastics used i this test methed, see Terminology D E83
or Terminoiogy D 4805

" This st et b5 wler ibe jurisdivtion of ASTM Comming: 030 os Plestics
and is e sllieet ihifity of Suhe B30 10 en Mechanlcal Progurics

Cumrent edivion approved Qvinher [, 1995 Published December 1995 gl
nally poblished as [ 2483 - 7 La=t peoviowd editzon D 2583 - 53

= Anmun! Book o AT Swendeurds. Yol OB 01

* Ao Baink nf BSTA Swuncburs. Vol 0503

* dvminnd Buod of 3TN Swncdaile, Vol 14402

4. Summary of Test Method

41 A material’s surfoce hardness s determined through the
use of a Barcol Tmpresson. The relative depth of penetation of
the Impressor's indentor provides & comperative measuee of
the material’s hardness The Model Mo 934-1 and Model Mo.
235 Barcol Impressers are destpnated fo use. Within the range
of hardness mepsured by these Impressors the Model Mo
914-1 s wsed for measming herder materials and the Model
Mo 935 55 used for measwing soffer materials

5. Significance and Use

5.1 The Barcol Impressor is porable and therofore suitable
for teating the hadness of fabricated ports amd individual test
specimens for production contro| purposes

52 Befope pwgﬂing with this test method, reference
should be macde o the specificatdon of the material being tested.
Any fest specimen preparatbon, eonditioning, dimensions, o
lesting paremeters of combination theneof covered. in the
rebevant ASTM materials specificetion shall take precedence
over those mentioned in this test mothed f there we e
refevant ASTM moterinl specifications, then e default comdi-
tions zpply Table 1 of Classification System [ 4000 lists the
ASTM matersnls standards that currenily exiz

i, Apporatus (Fig. 1 and Fig. 1)

61 fdeetor*—The indentor shall consist of a hardened
steel tuncated cone having on angle of 26° with a flat tip of
@ 157 nun (0 ODG2 in ) in diometes Tt shall Gt into o hollow
spindle and be hebd dewn by 2 spring-loaded plunger Sec Fig
2

6.2 hulftcoring Device—The indicating dial shall have 100
divisions, each representing a depth of O $076-mm (0003 )
penetration The higher the reading the harder the muoterial

63 Calibvadion Siovdards—"Hard" and “soft” zluminum
alloy disks supplied by the menufacturer of the instiument

* Apparams & mailihle foin Eurothema'Bueber-Colerai. T -F Miller Drive,
Ligshuampe. W 2000 T3=-HUY3A

Erpyrickl @ ASTM nismatioral 9000 Basr Fonsnr DEwr PO Box CT00 Wosl Comhorichen PA T0478.2955 Linied Stales

Copyright by ASTM Inr'l (all rights reserved);
Remsodit
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TABLE 1 Recommandaed Sample Sizes lo Egualize the Varianos
of the Average for Model No. B34-1

Homegereaus Matesdal

Hardness Raading CoafMcen| of arante BFtirmiurs
I8-a34 Wanance arition. % al Number ol
Scala AnaErage Resdings:

2 247 28 227 a
b 220 17 a2n ]
&M 193 13 n.ar T
51 166 11 i 2 [
&l 138 og o ze &
T 112 [} ] 028 4
5] 1] or 28 a
Henbomogeaacus Metaral
(Fainfcecad Fiastics)
b Iz4 9 arr =
40 T2 23 018 =
50 120 17 7% L
3] Ta 15 178 mn
0 a6 12 .75 5

Fiti. 1 Barcod Impressar

Other disks should not be used, even if they are of the sume
alloy and wemper as the manufacturer’s disks, as the hosdness
of sluminum may vary within any given slloy-temper param-
efer

G4 A smooth glass plate is alse needed

7. Test Specimens

71 The testing area shall be smooth and free from mechani-
cal defects

T2 Dimensions—Test specinens shall be ot least 15 mn
{%% in ) thick and larze coough 1o ensure 2 mininum distance
af 3 mm % in b in any direction from the indeator point to the
cdpe of the spocimon, a5 well as from test point o 128l point

f. Proparation and Operation of Apparstos

& | The preporation and operation of Models 934-1 and 233
are identical Plece the Impressor and the miterial 10 be tested
{or the calibrution disk) o a solidly supported, flat, hasd, firm
surface such as stome, metal, or ceramic 11 sofier supporting
surfaces nre used, a folsely low mstroment reading may occur

%2 Set the point sleeve on the suclace to be tested. Set the
legs on the same surtiee ot ¢n solid moaeral of the some

Copyright by ASTM Int'] {all rights reserved);

thickmess, so that the indentor is perpendicuiin to the suface
being tested Orazsp the instowment fimly between the Jegs and
point stesve Apnly n unifonn downward force quickly, by
hand, increasing the force on the case untit the dial indication
reaches a maximum (Mote 3) Take care to avoid sliding or
seraping while the indentor is in contact with the surfsee being
tested  Record the maximum reading

Mgy 20t 5 mecommended that measarements he mads wilh the
baudel 34-1 lerpresses when volues abeve 900 are obapined with the
Pddel 935 lmprosios and thal mesunements bo mads with the Model 935
impressar whem yolues lese than 20 ore eheained with the Medcl Mo
0] Irnr.u'u.'mr Vakues below 19 using the Maodel 935 Iipressar nre
imuxaot arul shoubl por be eporned

MNore 3—Duilt in seadings from e moximuns may aceur iy same
mntarinls amd con e pondinesr with dine

o Calibrafien

91 With the plunger upper guide backed our until & just
engapes the spring, place the Impressor on a gloss surface and
press down wntil the point 5 foeced all the way back into the
lower plunger guide. The indicator should now read 1000 11
does not, loozen the lock-nut and turn the lower plunger puide
in or out o obain a 100 reading Mext, read the “hard”
sluminum olley disk supplicd by the mapufzchocer of the
Impressor and, if necessary, adjust so that the reading is within
the range marked on the disk. Then do the same with the “sof”
disk. IF these repdings connot be obtoined, subsequent men-
surements ane not valid

10. Conditioning

101 Condirioning—Condition the st specimens ar 13 =
2%2(73 4 £+ 3.6%F)and 30 £ 5 % relative humidity for not Jess
than 40 b prior fo test in acoosdance with Procedure A of
Practice T 613, unless otherwise specified by the connact or
relevant ASTM mateiinl spesilication. In cases of disgree-
ment, the toderances shall be 2 1°C {=1.8°F) and =2 %
refnsive homidity

12 Tesr Condittons—Conduct Lests m the standand laboia-
tory ammosphere of 23 = 290 {734 + 36°F) and 50 = 5%
refative humidity, uniess otherwise specified by (he conliact o
refevant ASTM material specification. In coscs of disugree-
ment, the tolerances shall be = [°C (=1 8°F) and £2%
rehitive humidity

1. Procedure

11§ Observing the precautions of Section B, make measure-
ments on the speoimens to be tested (MNote ) Impressions
should not be made within 3 mm (%in ) of the edge of the
speeimen oF of vl impressicns

Mt d—Cugved surlices may be mese dificall 1o suppest. Whena e
foad is applivll bending and spring action b the specivmen shoukl be
avmided

12, Number of Readings

121 Application of the Bareol Tmpressor o reinforced
plastic {nonhomogencous) materials will produce greaer varia-
tion in herdness readings then on sonreinforced {homoge-
neons) materanls. This greates variadion may be caused mainly
by the differenee in hardness betwden resin and Tiler matarials

Repradicion outhorized per License Agreement with NASA: Tha Sep 23 15 16:54 EDT 2004
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Ay D 2583 -

FIAME
SCREW PLUMGER WPPER GANDE MuT
FRIOICATON SORING

COVER
SEREW

E’ I.l
LEVER —-1-'-\—-—-«—‘_,-*
LiC# MUT b

SPHING SLEEVE

BOINT BLEEVE -

ST RINC:

FLUNGER

-
OWER FLUMGER GANDE

L
POINT

95 (2001)

PIM

CASE L FRMR
AEEEMBLY

it

SPRAING

FiG. 2 Diagram of Barcol Impressar

in contact with the small diameter indenior There is less
variation in hardmess readings on harder matedals in the range
of H) Barcol and higher and considerably more variation in the
readings of sofier matenals. On homogencous materials, five
readings are needed 1o maintain a variance-of-average of © 28
at a 60 Barcol reading; for the same variance-efavenape a0 30
Barcol, cight readings are necded. On reinforced plastics, in
order to maintain 2 variance-of-gverape of 078 at 60 Bareol,
ten readings are needed; and 29 readings are needed for the
sume variznee ar the 30 Boreol level (Table 1)

Mute a-—These fendangs were abiined with 2 rownd rivbin cenducted in
a workshop wilh all panticipans preseml. Elghe plasiie makerials of
diilierent hardness were cvalunled with gin different Boreol (934-17
Impressons

13. Report

131 Report the fellowing information:

13 1.} Tdentification of material tested,

13 1 2 Conditioning of specimen,

13.0 3 Model number of Impressor,

131 4 Mumber of resdings taken,

1315 Average of hardness volees rounded to the nearess
whole scale reading,

1316 Date of west, and

131 7 Test method number and published/revision date

14. Precision and Bins ®

14.1 Mo precision staiement using Model 935 can be offered
af this ime.

142 Table 2 is based on o round robin conducted 1 1981,
in accordonce with Practice E 691, involving five materals
tested by nine Inhoratories using Maodel Mo 934-1. For cach
material, all the samples were prepared at ome source. Each
{nhoratory obtained three teat results for cach material For the
matzrials shown, the indicoted number of individunl determi-
nations were nveraged to caloulate each tost result as follows:

* Suppoeting datn gre availsble frem ASTM Hesdouoniers Requesi RR: D20-
1T

3
Copyright by ASTM Int'l (all righes reserved),

TABLE 2 Precislon Data for Modal No, 8341
Valles in Unis of Bamol Hamress

Piaterial
Awnragn 5 L P i
SAN 18 104 263 3 ]
BMC s L] avs 1 1
Ranfcrcad SAN a4 i s 3 b
Polygster laminals 0% §45 153 Ll 1
MG 61 0.5 215 a fi

A &, = wilhin-laboratony standard devistion of the average

A =het kebomlones dard devinlion of (he ausrsgs
©), = 2B &,
Ty =283 5y
talerial Mo of Deberminalions
using Model Mo 9361
SAN
BRIC

BAN minfonced wilh 20 T glass
Prolyester Mial Losinate (haimosal)
SHC [ahesl molding compound}

FaHle

Momo G=—Coantinn: The follovwing cxplanations af [, ond fy [14 3«
B 3 3) are only fisended 1o presen 3 meaningful woy of considering he
approximate precision of this test methnd  The data in Table 2 should not
he rigorausly appliedd 1o aceeptonce or nejectlon of maserial, as those dos
arne specific to tlae found robin and may nol be reproseneative of other lots,
migerigls, or Inbaratories  Users of this lest method should apply 1be
principles authimed m Practice E69L 1o generte datn apecific to their
labaraiary ad msterials, or between specific Inboratonies The principles
af & 214 3 % would then be valsd for sach data

b 3 Comeept of 1, and Ty —10 8, and 55 were caleulated
from a large enough body of datn, and for test resubis that wers
averages from the numbers of determinations stated in 14 2

14 31 Ropeaiifity 1 (Comparing two test results for the
sime materii |, obtained by the same operator using the same
Barcol Impressor on the same dayp-—The sanples represented
by the two st results should be regarded as not having
equivalent hardness if the tost results differad by more than the
4, value for that material and condition

14.3 2 Reproducibiling Ty (Comparing two test results for
the same material, obteined by different operators wsing difter-
ent Barcol Impressors on different days)——The samples iepre-
sented by the two test results should be regerded as not having

Reproduction puthorized per License Agreement with MASA; Thu Sep 23 131654 EDT MG+
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Al b 2583 - 95 (2001)°"

equivalent hasdness if the test results differed by mare than the 15. Keywards

I value for that material and condition
14.3.3 Any judgment in accordance with 143 1 and 14.3.3
wionld hove an approximate 95 % (0 95 probability of being

corrett

hardness; indentation kardness; rigid plastics

14 4 Kigs—Ther sre no recognized stendards on which to
base an estimate of bias for this test method

AZTRA Infernalonal fades no posibon respecting the valnily of gry palenl riphis assered iv connection wit any dam manlionad
n i stendand Lsans of this shandand oop Gapness ) sdvse hal oeleminalion of e walsdily of any ool patant rgtes. and Mig tak
o felringumre! oF Such Fphls G eatialy el ann reEpanEiy

Tiin stanaand 5 subiisel bo revision 2 anylmn h_-r' fha meponsie [nohmca) commyiiae and mus! be rviowed overy e yeds and
T o mawvise, ROy PR OF are imiled e for revisdon of s Sioedamn or for adoilional sinnoleras
A shaukd g A o [ A5 TR Wfavmarianal Hewuqu.p.rrm ¥our comments kil reooine caraful cansaevalion af @ mosiing of the
reapovsiie dacheial comnmies. wiseh yow may attand ¥ yoo fal hal ymer commasts have naf recerad A fair heanng pou shouid
kG Four wigg Kedid fo the AT Commatiee on Standans. @ e addness shown e

This slandard i comyripied by ASTH inlematona, 100 Sar Hador Drove, PO Box CFO0 Wees! Conshaficchen. B 100 25-2050.
Linfed Slatas Inaieidual mprints (shogle o refiple copdes) of this slandard may be- obdalned’ by conlacking ASTM af the above
anvress ar 8l SI0EAF-S585 (ohomg) G10-832-2558 (foxl ar serveefaskn o fe-mall o tough e ASTH weobsie
W asim angl

A
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151 Barvol Hardness Impiessor; Models 934-1 and 9335,



