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1 Purpose

The present document describes the preparatidredurface of the Tungsten Tiles to the Tray

2 Scope

The goal is to increase the bond adhesion of thgsten on the face sheet and on the Bias Circuit

3 Acronymsand Definitions

EM — Engineering Model

GLAST — Gamma-Ray Large Array Telescope

Plyform — Trays Manufacturing

MEK — Methyl Ethil Kethone

IPA — Isopropyl Alcohol

TKR — Tracker

TVAC — Thermo vacuum Test

w — Tungsten

3M 2216  — 3MM Scotch-Weld" Epoxy Adhesive 2216 B/A Gray

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

[1] MIL-HDBK-691B, Military Standardization Book, dhesive Bonding (pag.146)

[2] ASTM F22-02, Standard Test Method for HydropicoSurface Films by the Water-Brake
Test

[3] LAT-PS-01584, Mid Tray Assembly Procedure
[4] Tart Report, Pisa 09/02/2004

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

[6] INFN-LAT-MECH-007-01

[7] INFN-LAT-MECH-008-01
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[8]  INFN-LAT-MECH-009-01

5 Tungsten Surface Preparation

Uses the chemical etch process of MIL-HDBK-961B Appendix A (or the Turin Etching
Process) to prepare the tungsten surfaces for hgndihe recommended process includes priming
with BR-127 to protect the surfaces during storaige transportation. The water break test should
be performed on non-primed W to verify cleanliness.

The steps of the surface with primer should be:

Chemical Etch per MIL HDBK-691B (or as for Therin Etching Process).

2. Store the ID number of the tiles batch duringekching, store the weight after the etching
process

3. If priming of etched tiles is not made in thengavendor place, then package the etched tiles as
for point 5, then before to prime the tiles perfamwater brake test on lot sample as for
Appendix B

4. Prime surface with BR-127 to thickness and patemanufacturer’s recommendation within 8
hours of etch. If the primer is applied outside ¢hehing vendor then it is mandatory the
packaging (as for following point 5) of etched gilithin 2 hours of etching and the primer
shall be applied within 1-2 hours of bags opening

5. Separate tiles with clean rice paper and staweks of tiles in clean, non-contaminating
vacuum-sealed bags for long term use.

o

Inspection
» Verify Compatibility with the Vacuum Bonding Toof @00 um tiles.
» Surface defects, irregularities
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Appendix A
MIL-HDBK-691B

MIL-HDBK-691B
12 March 1987

SUPERSEDING
MIL-HDBK-681A
17 May 1965

MILITARY STANDARDIZATION
HANDBOOK

ADHESIVE BONDING

NO DELIVERABLE DATA REQUIRED BY THIS DOCUMENT

AMSC N/A FSC 8040

CISTRTBUTION STATEMENT A approved for public release; discribu:ion_:cnlimited-
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MIL-HDBE-691B
Rinse under tap water at qervice temperature for 2 minutes.

Hinse under deionized water at service temperature for 1 minute.
Dry at 140°F {60°C) for 30 minutes in preheated air-circulating oven.

Wrap the parts in clean kraft paper until ready to bond.

VAST {Vought Abrasive Surface Treatment) The VAST treatment given under

5.3.

5.

5.1.17.2 may also be used.

3.5.1.14 Zungsten and slloys (including tungsten carbide).

Hydrofluoric-Nitric-Sulfuric Acid Method.(25)(26)

-1

b.

Ce

Degrease in a vapor bath of trichloroethane
Abrade the purface using nedium-grit emary paper.

Degrease again in trichloroethane.

Using equipment constructed of fluorocarbon resin, polyethylene or
polypropylene, prepare the following solution:

#ydrofluoric acid, 60%, sp. gr. 1.186 5 phw

witriec acid, conc, sp. gr. l.41 30 pbw

Sulfuric acid, conc, sp. gr. 1.B4 50 pbw

Water, distilled 15 pbw

Blend the hydrofluoric acid and the nitric acid with water and then slowly

add the sulfuric acid, stirring constantly with a TEFLON or polyethylene rod.
Add a few drops of 208 hydrogen peroxide,

£.

g.
h.

Immerse for 1-5 minutes in the sbove solution at room temperature.
Rinse under tap water.
Finish rinsing in distilled water.

Dry in an oven at 160-180°F (71-82°C) for 10-15 minutes.

5.3.5.1.15 Zinc and alloys. The most common use of 2inc is in galvanized
metals. zinc surfaces are almost always prepared mechanically. (1}

Abrasion (for general-purpose bonding)

b.

c.

Grit- or vapor-blast with 100-grit emery cloth.
vapor-degrease in trichloroethane.

Dry at least 2 hours at room temperature, or 15 minutes at 2000p
(939C) to remove all traces of trichloroethane.

146
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Appendix B
ASTM F22-02

% Designation: F 22 - G2
WTEANATIONAL

Standard Test Method for

ey,

Hydrophobic Surface Films by the Water-Break Test’

Thiis standard i issued under the fined designation F 22, the number immediately following the designativn indicates the year of nriginal
adoption vy, in the case of revision, the year of Jast revision. A number in parentieses indicaies the year of last reapgroval. A superschipy
epsikon (€} indicates an editonial change since the Jast revision o reapproval.

1. Scope

1.1 This test method covers the detection of the presence of
hydrophobic (nonwetting) films on surfaces and the presence
of hydrophobic organic materials in processing ambients.
When properly conducted, the test wiil emable detection of
molecular layers of hydrophobic organic contaminants. On
very rough or porous surfaces, the sensitivity of the test may be
significantly decreased.

1.2 The values stated in SI units are 1o be regarded as the
standard. The inch-pound values given in parentheses are for
information onfy.

1.3 This standard does not purport to address all of the
safety concerns, if any, associated with its wse. It is the
resporsibility af the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior 1o use.

L Referenced Documents

21 ASTM Standards: =7 . e ,
D351 Classification for Natural Muscovite Block Mica and
Thins Based on Visual Quality”
L. Terminology

3.1 Definitions:
311 hydrophilic—having a strong affinity for water, wet-
table.

3.1.2 hydrophobic—having little affinity for water, nonwet-
table,

4. Summary of Test Method
4.1 The water-break test is performed by withdrawing the
surface 1o be tested, in a vertical position, from a container
. Overflowing with water. The interpretation of the test is based
Upon the pavtern of wetting. In the absence of hydrophobic
the draining water layer will remain as a film over the
*urface. In areas wherc hydrophobic materials are p on

" observation of small piece parts. |

5, Significance and Use

5.1 The water-break test as described in this test method is
nondestructive and may be used for control and evaluation of
processes for the removal of hydrophobic contaminants. The
test may also be used for the detection and control of
hydrophobic contaminants in procescmg ambients. For this
application, a surface free of hydrophobic films is exposed to
the ambient and subsequently tested.

6. Interferences

6.1 Loss of sensitivity may result from either of the follow-
ing factors:

6.1.1 The presence of hydrophilic substances on the surface
to be tested, in the test equipment, or in the test materials, ot

6.1.2 Ap unusually rough or porous surface condition.

7. Apparatus
7.1 Overflow Contginer, such as a glass beaker. -
. 1.2 Low Power Migroscope, (5 to 56X i anid light source for

s
§

8. Reagents and Materials

8.1 Purity of Reagenis—Reagent grade chemicals shall be
used in all tests. Unless otherwise indicated, it 15 intended that
all reagents shall conform to the specifications of the Commit-
tee on Analytical Reagents of the American Chemical Society,”
where such specifications are available. Other grades may be
used, provided it is first ascentained that the reagent is of
sufficiently high purity to permit its use without lessening the
accuracy of the determination.

8.2 Purity of Water—Deionized or distilled water is pre-
ferred. Water of higher ionic content may render the test
destructive. The water used must be free of hydrophobic and
hydrophilic substances,

Nom 1—The freedom of the water from hydrophobic and hydrophific

'}F surface, the draining water fayer will break up inlo a
fiscontinuous film within one minute.

—_—

" Thiy test method is under the jurisdiction of ASTM Comminee E21 on Space
Simaation, and Applications of Space Technnlogy and is the direct responsibility of
Whcomiee E21.05 on Contamination.

* Ourvey edision approved Oct, 10, 2002, Published Novesber 2002, Originally
b ne F22 - 62T Last previous edition F22 - 65 (1998).
JM Book af ASTM Standards, Vol 1001.

i

con ion may be d d i accordance with Section 9,
8.3 dcetone.

* Reogenr Chemicol, American Chemical Sociers Specifivations. American
Chemical Socicty. Washinglon, DC. For suggestions on the westing of reagents mi
listed by the American Chemical Society, see Analar Standurds for Laboraiory
Chemicals, BDH Lid,, Poole, Dorset, UK., and the Unwted Stares Phammacopeio
gmw# Formudzey, LS. Pharmacopeial Conventior, Inc. (USPC). Rookville,

0 ASTM Infpmational, 100 Bar Harbor Drive, PO Box C700, Wes Conshohocken, PA 184262850, Lnited Stabes.
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8.4 Mica Blanks, preferably 25 by 50 by 0.38 mm (1 by 2 by
0.015 in.) or larger, having minimum ASTM Quality V6 as
described in Classification D 351.

8.5 Oleic or Stearic Acid—A 0,05 % solution in acstone.

9. Calibration and Standardization

9.1 Freedom of the test equipment and materials from
hydrophobic contamination shall be determined as described in
10.1 on a mica sheet having both surfaces freshly cleaved. If
water-break does not occur within 1 min after withdrawal of
the freshly cleaved mica surface from the overflow container,
the test equipment and materials shall be considered free of
hydrophobic contamination for this test.

9.2 To ensure the freedom of the fest equipment and
materials from hydrophilic contamination, a mica sheet having
both surfaces freshly cleaved, from which the solvent from §
drop (0.05 to 0.10 mL) of & 0.05 % selution of oleic or stearic
acid in acetone has been allowed to evaporate shall, when
tested, clearly show within 1 min the demarkation between the
clean and contaminated areas.

10. Procedure

101 Testing of Surfaces—Withdraw the test surface, im a
vertical position, from the container overflowing with water.

10.2 Testing of Ambienis—Expose a freshly cleav
surface to the ambient and subsequently continue as
in 11.1,

Noere 2—Exposure may be by immersion of the mica surface iy
ambient or by deposition of a sample of the ambient on the mica surfy,

11. Interpretation of Results

11.1 Surfaces tested as described in 10.1 shall be consi

free of hydrophobic contaminants by this test method if the
draining water layer remains as a thin continuous film over
surface for 1 min after withdrawal of the surface from g,
overflow container. If hydrophobic contaminants are Presen,
as evidenced by formation of a discontinuous water film wigp,
| min after withdrawal of the surface from the overflow
container, the length of time necessary for the water-break g
occur is a rough indication of the degree of contamination,

12. Keywords

12.1 hydrophilic films; organic contamination; surface
contamination
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