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ENGINEERING MATERIAL SPECIFICATION

Material Name Specification Number

ADHESIVE, EPOXY - MICROENCAPSULATED - IMPROVED ESB-M2G200-B
HEAT RESISTANCE

1. SCOPE

The material defined by this specification is a microencapsulated epoxy adhesive that develops
prevailing torque between mating threaded fasteners after assembly. Prevailing torques are developed
on all fastener coatings and finishes, and are redeveloped with only a moderate loss after removal and
reinstallation. This adhesive is non-flammable and is recommended for applications that require
exposure to elevated temperatures of 90 - 150 °C.

2 APPLICATION

This specification was release originally as a material for use on studs for SMC grill opening panels.
3. REQUIREMENTS

Material specification requirements are to be used for initial qualification of materials.

3.1 QUALITY SYSTEM REQUIREMENTS

Material suppliers and part producers must conform to the Company's Quality System
Requirements.

3.2 INFRARED SPECTROPHOTOMETRY AND/OR THERMAL ANALYSIS
IR spectra and thermograms established for initial approval shall constitute the reference
standard and shall be kept on file at the designated material laboratory. All samples shall

produce IR spectra and thermograms that correspond to the reference standard when tested
under the same conditions.

3.3 CONDITIONING AND TEST CONDITIONS
All test values indicated herein are based on material conditioned in a controlled atmosphere of
23 +/- 2 °C and 50 +/- 5 % relative humidity for not less than 24 h prior to testing and tested
under the same conditions unless otherwise specified.

34 APPEARANCE: Opaque, viscous liquid Orange or neutral

3.5 WEIGHT PER VOLUME 1.29 +/- 0.024 kg/L
(ASTM D 891, Method "A")

Date Action Revisions
2000 09 20 Revised Updated A. Cockman
1987 03 13 CVR1-DR161035-L Revised
1976 12 09 Released AG1-6000-158
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ESB-M2G200-B

3.6 VISCOSITY
(Brookfield RVF, No. 4 spindle
at 20 rpm, at 23 +/- 2 °C)
3.6.1 As received 900 - 1800 mPas
3.6.2 Aged, max 8000 mPa
(7 days at 50 +/- 2 °C)
3.7 SOLIDS, min 40 %
Test Method: Heat 1-2 g weighed sample in a vacuum oven (1.3 kPa or less) at 55 +/- 2 °C for
4 h. Allow sample to cool and determine weight loss in percent. Report percent solids as 100
minus % weight loss.
3.8 TORQUE

Six fully coated studs (Standard part #385806) are fitted to each of 5 FRP
(ESB-M3D105-B - Type Il - SMC reinforced polyester). Test-boards approximately 200 x
200 x 199 mm with holes drilled in it. The hole size should be specified on the appropriate
piece part drawing. The studs are self-tapping.

All torques are measured with a torque wrench having a sensitivity of at least 0.56 N.m.
The prevailing torque in, is the maximum torque necessary to screw the stud into the board
before it is seated. The studs are then seated with a minimum of 5.6 N.m. The torque
wrench should be operated smoothly at a rate of approximately 1 revolution in 2 s.

Four boards are baked for 20 min at 150 °C followed by 17 min at 130 °C to simulate the
production paint schedule. The remaining board is baked for 30 min at 205 °C followed by
17 min at 130 °C to simulate a potential paint over bake condition.

After the test boards are removed from the oven, they are allowed to cool at room
temperature for at least 1 h before any tests are performed.

The break-loose torque is measure by securing the test board and measuring the torque
necessary to induce counterclockwise motion in the studs. Again, the torque wrench
should be pulled smoothly at a rate of 1 revolution in 2 s.

After the stud has been turned off 1/4 turn from the starting position, the amount of torque
necessary to keep the stud in motion for the next full revolution is read. The minimum
torque reading noted during this first revolution out, when the wrench is operated smocthly
at a 1 revolution per 2 s rate is the prevailing torque out.

3.8.1 Prevailing torque in, max 45 N.m
3.8.2 Break-Loose torque, min 8.5 N.m
3.8.3 Prevailing torque out, min 0.6 N.m
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