Properties Testing of Adhesives for BteV

Preconditioning of test samples:  Due to the fact that all of the adhesives need to be cured in a controlled environment of 25 (C and 50% humidity for one-week minimum, prior to testing, all of the samples used in the following tests will be cured in that manner.  Temperature, humidity, and curing time will be recorded for all of the samples’ pre-testing, testing, and post-testing.   Also, prior to pouring the adhesives for the testing procedure, they will be ‘degassed’ in a vacuum-bell jar to eliminate any voids within the adhesive.
Rockwell Hardness Testing: 

ASTM D 785-93
 Use equipment in Lab 5 to perform hardness testing.  This can be performed on all of the adhesives using the Wilson Rockwell Hardness Tester.


The Rockwell hardness number is directly related to the indentation hardness of plastic material.  The hardness measured is used as an indication of cure of thermosetting materials at room temperature.


The test specimen should have a minimum thickness of ¼ in. ( 6mm. ) and at least 5 hardness tests should be made.


The test specimen should be conditioned by maintaining it in an environment of 23 (C and 50% relative humidity prior to the test for not less than 40 hours.


In previous hardness testing, plastics/adhesives have been tested using a ‘Shore Scleroscope Hardness –D’ .  The hardness number measured corresponds to the tensile strength of the sample in psi, which is found on Table A-6, of the Rockwell Hardness Manual.  Comparisons can then be made between samples.


The samples that will be tested in this manner will be formed as small round plugs using a glass tube for the form.  Because a mold release will used, it will be recorded by name and the sample will be cleaned off using ethyl alcohol ( CH3CH2OH ).

Outgassing Studies:

ASTM E595-84 and SP-R-0022A ( NASA )- 
These standards will be followed as much as possible.

This can be performed in lab 7 on all of the adhesives.  There will be a cost involved to replace filaments in the vacuum system and in the residual gas analysis system.  [ ~$850.00  ]The tests that can be performed:


2 each- Rise of time tests to determine the gross outgassing of the material.  The general requirement for the Beams Division is that a material with less than

1 X 10 -10 Torr/sec/cm2  is considered good. 


1 each-Residual Gas Analysis: this will include a measurement of the percentages of gases and their specific atomic mass units ( 1 to 100 amu ).


1 each-TML Total Mass Lost: precise measurement of the sample before and after the sample is in an ultra-high vacuum environment.  With an additional high voltage flange, the sample could be heated up to 125(C ( to conform to ASTM standard

 E595-84 ).


1 each-WVR Water Vapor Regained: After vacuum test the sample is place in a controlled atmosphere of  23(C and 50% relative humidity for 24 hours and then is carefully reweighed.

The samples that will be tested in this manner will be formed as round plugs using a glass tube for the form.  Because a mold release will used, it will be recorded by name and the sample will be cleaned off using ethyl alcohol ( CH3CH2OH ) prior testing.


To ensure the accuracy of the analysis the system will be baked out and have new filaments installed.   The background of the system will be determined before any  samples are put in the vacuum system.  All vacuum background measurements will be recorded and a copy of the residual gas analysis will be provided.  This information will probably need to be provided to the beams division.

Beams Division Vacuum Criteria:


All samples/devices must be able to be baked to a temperature of at least 100(C.


A vacuum of 1 x 10-8 Torr must be reached within a 3-day period using the same ion pumps as those used in the Tevatron.  The testing that is performed using the equipment in Lab 7 will ensure that these requirements are met.

Overlap-Shear: 

ASTM D1002:
Standard Test Method for Strength properties of Adhesives in 

Shear by Tension Loading (Metal-to-Metal).

Determination of the comparative shear strengths of adhesives for bonding metals under specified conditions of preparation and test.

Use equipment in Lab 5 to perform this test; it can be performed on all of the adhesives. Instrom-Universal Testing Machine. 


Stress-Strain diagrams will be provided along with tables including the following information ( for each of the samples and a summarization of these results ):



Ultimate force to break and the calculations for:  Yield strength, 

% Elongation, and the Modulus of elasticity.

Elongation:

ASTM D 638-87b:
Standard Test Method for Tensile Properties of Plastics.


This test method covers the determination of the tensile properties of unreinforced and reinforced plastics in the form of standard dumbbell-shaped test specimens.

Use equipment in Lab 5 to perform this test; it can be performed on all of the adhesives. Instrom-Universal Testing Machine.  An extensometer will be placed in the center of the dumbbell-shaped test specimen, a 1-inch in length region,  and it will measure very accurately the changes in length of the sample during the test.


Stress-Strain diagrams will be provided along with tables including the following information ( for each of the samples and a summarization of these results ):



Ultimate force to break and the calculations for:  Yield strength, 

% Elongation, and the Modulus of elasticity.


For this test it is normal to have a 50% failure rate!  This is why I think 10 tests per adhesive should be performed.

Thermal Cycling:  

ASTM D 1183-96
Standard Test Methods for Resistance of Adhesives to Cyclic Laboratory Aging Conditions and ASTM D 2557-93
Standard Test Method for Tensile-Shear Strength of Adhesives in the Subzero Temperature Range from –267.8 to

 –55  (C.


These test methods cover the determination of the resistance of adhesives to cyclic accelerated service conditions by exposing bonded specimens to conditions of high and low temperatures.  We will not be exposing the samples to the high humidity’s called for in the standard.  We will test the sample in the ambient humidity, which will be recorded.

Use equipment in Lab 5 to perform this test and it can be performed on all of the adhesives.  Adhesives should simulate the environment they will be exposed to in the detector: similar fabricated samples for each adhesive.  Temperature should go from ~15(C to +100(C.  


Procedure:

After the adhesive has been preconditioned I will follow the procedure for ‘B’ Interior application:
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  Post-conditioning:
7 days @ 50% humidity 25(C


Perform the following tests immediately: over-lap shear and elongation

