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1 Introduction 

The present document describes the preparation of the bonding surface on the Tungsten Tiles 

 

2 Scope 

 

The goal is to increase the bond adhesion, avoid contamination 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 procedure include: 

[1] ASTM D2240-91, Standard Test Method for Rubber Property - Durometer Hardness or 

Barcol Hardness as for ASTM 2583 

[2] Bell test, Plyform Modified, picture Showed in 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 manufacturing 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 summarized in the Appendix A, any deviation from this 
should be communicated to INFN and Approved. 

 

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

bonding area should be clean, temperature and humidity controlled, free of 

particulate generating material (eg. cardboard boxes), and an area dedicated to 

bonding or lay-up operations. No silicone processing, mold release applications, 

eating, drinking , use of aerosol sprays, and operation of polluting-generating 

machinery should be permitted there. Personnel access should be limited to as 

few as necessary. The area should receive routine housekeeping. Laminar flow 

in the bonding area is desirable. As a minimum, the area should have adequate 

ventilation for the venting of solvent vapors that may contaminate the bonding 

materials. Control of particulates in Plyform tray bonding is required. 

Consider use of clean tent. 

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

avoid surface contamination. In most cases for general handling and personnel 

protection nitrile gloves are acceptable. However, when using strong solvents, eg. 

MEK or acetone, polyethylene gloves should be used. MEK and acetone attack 

nitrile and surfaces being cleaned could be contaminated with nitrile. 

3. Procedure for Solvent Wiping (Appendix B). 

Wearing appropriate gloves, wipe with successive wiping cloths (Tex Wipe 609 

or equivalent), each saturated with solvent, one pass in one direction for each 

cloth. Repeat until no visible residue remains on the wiping cloth. Be careful not 

to drag contaminants into bond area from any surrounding area. To minimize 

solvent evaporation and waste, small cloths are recommended. 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. 
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4. Adhesive preparation and bonding operations should be performed in clean 

temperature- and humidity-controlled environment. Temp 23+/-2 deg. Humidity 

less than 60%. Temperature and humidity of the tray bonding area should be 

recorded. 

5. All abrading operations should be done in a separate room well away from 

adhesive preparation and bonding activities.  

 

5.2 Process Controls 
 

1. Bell-Peel test [2] for tungsten samples to verify primer and surface 

prep. Samples should be co-etched with tile material. Lot sample (minimum of three) for each  

lot (Appendix D).  

2. Adhesive mix sample, for hardness check – correct mix and curing. Aluminum 

dish, filled uniformly to a depth of ¼ inch minimum. Keep bottom flat during 

cure. Cure condition/duration should be same as flight sample – 7Day/Room 

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

hardness is 50 – 65. Record and preserve data. 

3. Each process step is given on a process work sheet or log. Quality control 

inspection are included for critical steps as listed in 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   

C 

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   

N 

Adhesive Preparation and Bonding Operations are 

performed in Temperature and Humidity Controlled 

Environment. Temperature: 23°C ± 2°, 

Humidity<60%. Temperature and Humidity recording 

is needed   

  REQUIREMENT   
O Temperature and Humidity recording   

P Limited Personnel Access   

Q Ventilation for the Venting of the Solvent Vapors   

R Laminar flow   

S Routine housekeeping   

T 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  

G 
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  

I 
Wait 30 minutes for the solvent to evaporate before 

bonding  
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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 
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Appendix D 

BELL PELL TEST, PLYFORM MODIFIED  
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Appendix E 

ASTM 2583 – 95 , Barcol Impressor 
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