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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Adhesives

PERFORMANCE REQUIREMENTS FOR ADHESIVE COATED
THREADED FASTENERS
GM6175M GM6194M

1 SCOPE. This specification established adhesive per-
formance requirements and the procedures to determine the
locking ability of preapplied adhesive coatings on externally
threaded fasteners. This specification is written for the purpose
of identifying and controlling key material properties of identi-
fying and coated externally threaded fasteners. It is not
intended to serve as a qualifier for other similar materials.

2 REFERENCED STANDARDS.

GM1000M 9985013 9985687
GM9084P 9985286 9985704
GM9505P 9985504

3 REQUIREMENTS.

3.1 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). Al materials supplied to this specification must
comply with the requirements listed in GM1000M, 'Restricted
and Reportable Chemicals."

4 GENERAL. The preapplied thread locking/sealing
adhesive compounds are dry to the touch and remain inert on
externally threaded fasteners until they are engaged into the
mating internal thread. The shearing action, or forces of
assembly, activate the adhesive, which, after proper curing
time and temperature, harden to form a chemical bond
between the mating threads. This chemical adhesive bond pre-
vents fasteners loosening from shock and vibration. The
material is capable of providing an effective seal for water,
fuel, oil, and other liquids used in the assembly of automotive
and related products. The adhesive shall be dry to touch when
properly applied and be compatible with automatic feed equip-
ment used in the installation of fasteners. The applied
compound shall have no adverse effect on the health of per-
sonnel when used for its intended purpose.

4.1 Two grades of material are covered by this specification.
In addition to the regular grade, this specification describes a
temperature resistant material that retains locking ability @
200°C, while also conforming to the regular requirements of
this specification.

4.2 These materials are designated with the following GM
numbers:

GMO175M ..., Max temperature 135°C
GMO194M ...t eeeias 200°C Grade

5 AS RECEIVED PROPERTIES.

5.1 Color of the adhesive shall be standard with the supplier
unless otherwise specified by the purchaser. Color of the adhe-
sive shall be listed in the approved materials section of the GM
Corporate Material File (see Section 9). Use of nonspecified
color adhesive shall be grounds for rejection except where, for
engineering reasons or identification considerations, a waiver
by users engineering department is granted to applicator. Such
waiver shall be kept on file and be available upon request.
Copy of waiver shall accompany all shipments of parts.

5.2 The coated fastener shall meet requirements of the speci-
fication when stored in container under normal plant
conditions for 12 months. Humidity and heat due to poor stor-
age locations could substantially shorten self life. Parts should
not be stored in wet areas subjected to over 55°C temperature.

5.3 After exposure to 60 = 2°C for 120 h the coated fasteners
shall conform to the requirements of this specification.

5.4 After exposure to —30 £ 2°C for 120 h the coated fastener
shall conform to the requirements of this specification.

5.5 The length and location of the adhesive coating shall be
as specified on the print (generally 1.5 times the nominal
diameter of externally threaded fasteners). If the coating
extends to the end of the fastener the adhesive coating shall
allow finger effort starting for 360° after first engagement of
the part.

5.6 Shortened lengths and widths of adhesive may substan-
tially affect performance properties. Actual values for
nonstandard lengths and widths are to be determined upon
actual parts.

5.7 The compound shall neither contribute to not accelerate
chemical or galvanic corrosion products when installed in
steel, aluminum, magnesium or copper alloy parts. Because of
application methods the threaded areas of adhesive coated fas-
teners are exempted from salt spray requirements. Adhesives
are to be tested using the GM9S05P Cycle J environmental test
procedure. Finishes with past applied top coats, oils, and seal-
ers are exempted from salt spray requirements, Such parts
shall have the post treatment applied after adhesive applica-
tion.

5.8 Thread adhesives affect the torque tension relationship of
fastener joints. Torque values should be adjusted as per Table 2
over baseline non-adhesive coated parts to obtain similar ten-
sion loads.

5.8.1 Torque tension qualification of new materials should be
per GM9084P for bolt adhesive applications except paragraphs
2.2 and 2.3 should be replaced with phos-oil nut meeting GM
specifications.

5.9 The prevailing on-torque shall conform to the values
shown in Table 1 when tested in accordance with Section 8,
Test Methods.

5.10 Chemical manufacturer shall supply samples of wer
chemical and pre-applied parts per direction of control division
for chemical finger printing . Compounds shall not be changed
reformulated or altered in any manner without written notifica-
tion to control division. Revalidation of changed compound is
required before approval. Changes in formulation differing
from chemical spectrums on file constitutes grounds for rejec-
tion of all shipments of products from applicator. Chemical
Compound shall meet the requirements of GM1000M.
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6 POLYMERIZED (CURED) PROPERTIES.

6.1 The breaking and prevailing off-torques for the polymer-
ized adhesive when tested after the normal 72 h cure shall
conform to values shown in Table 1 when tested in accordance
with 8.4, Breakaway Prevailing Off-Torque Test Method.

6.2 The breaking and prevailing off-torque shall conform to
the values shown in attached table after immersion in water,
gasoline, methanol, glycol and oil when tested in accordance
with 8.5, Immersion Test Method.

Description Part No. Temperature
Factory Filled 9985687 150°C
Engine Oil

Factory Filled 9985286 150°C
Transmission Fluid

50/50 Ethylene 9985504 120°C
Glycol and Water

Water | 0 - 100°C
Brake Fluid 9985013 150°C
Gasoline, Unleaded, | ----- RT
87 Octane

Diesel Fuel #2 9985704 RT
15/85 Methanol / |  -----

Unleaded gasoline

Ethyl Alcohol | ----- RT

6.3 The breakaway and prevailing off-torques shall conform
to the cyclic values shown in attached table after cyclic aging
@ 150°C and -30°C when tested in accordance with 8.6,
Cyclic Temperatures Test Method.

6.4 The breakaway and prevailing off-torque shall conform to
the values shown in attached table after aging S00 h @ 135°C
for GM6175M or 200°C for GM6194M when tested in accord-
ance with 8.7, Heat Age Test Method.

6.5 The breakaway and prevailing off-torque of the tempera-
ture resistant adhesive coated bolt-nut assemblies shall
conform to the hot strength values shown in Table 1 when
tested @ 200°C for GM6194M in accordance with 8.8, Hot
Strength Test Method.

7 DEFINITION OF TERMS.

7.1 PREVAILING ON-TORQUE. The highest torque mea-
sured during nut installation in the on direction. The nut must
be in complete engagement with the adhesive coated portion in
the male thread.

7.2 BREAKAWAY TORQUE. The torque required in the off
direction to break the cured adhesive between the threads of an
unseated (zero tension) nut and bolt assembly.

7.3 PREVAILING OFF-TORQUE. The maximum torque
measured in the off direction within 360° of rotation after the
adhesive breakaway torque measurement.

7.4 BREAK LOOSE TORQUE. The torque required in the
off direction to break the hardened adhesive between the
threads of a seated nut and bolt assembly.

7.5 MINIMUM AVERAGE. The minimum acceptable aver-
age value of a population of data.

7.6 INDIVIDUAL MINIMUM. The minimum acceptable
individual value of a population of data.

8 TEST METHODS.

8.1 SPECIMEN SEPARATION. The externally threaded fas-
tener used for these tests must be class 10.9 and shall be
certified GM approved test specimen of the type and size with
applicable basic surface coating specified by the purchaser. A
phos-oil hex class 9 to 10 nut, as shown in the GM
Engineering Standards shall be used with the bolts to be tested,
(NOTE: Only size M-6 may use a class 9.8 bolt and a class 9
nut). Torque values for internally threaded fasteners of reduced
or otherwise special height, tapped holes, special alloys, spe-
cial surface coatings, shall be negotiated between the suppliers
and purchasers.

8.1.1 All specimens used in a series of tests shall be approved
to the GM fasteners specification. Specimens shall be gauged
to assure conformance with dimensional requirements, when
gauging of individual specimens is not performed, SPC analy-
sis from the fastener supplier may be used.

8.1.2 Before use, test specimens shall be examined for dam-
aged threads and damaged bolts or nuts shall be rejected.

8.1.3 During assembly, any bolt-nut pair showing excessively
tight or excessively loose fits or sticking due to burrs shall be
rejected.

8.1.4 A minimum of 5 nut/bolt assemblies should be pre-
pared for each test performed.

8.2 PERFORMANCE OF TEST. During the complete per-
formance of the test, the nut shall be turned while the test bolt
shall be restrained from turning. If the nut is restrained so that
the torque reading is not adversely affected it is permissible to
turn the test boit.

8.3 PREVAILING ON-TORQUE. The test nut shall be
assembled onto the preapplied adhesive coated area of the bolt
until the full thickness of the nut is engaged into the adhesive.
The maximum prevailing on-torque shall be measured and
recorded during the next 360°C of rotation, while the fastener
is in constant motion. The speed of rotation shall be approxi-
mately 10 to 20 rpm.

8.4 BREAKAWAY/PREVAILING OFF-TORQUE Assemble
adhesive coated bolts and nuts per 8.3. Activated adhesive
bolt-nut assembly shall be allowed to cure @ 25 * 2°C for 72
h. The fastener shall then be rotated in the off direction with a
torque measuring device of suitable capacity and sensitivity.
Torque readings shall be measured and recorded at breakaway
torque and within 360°C of further rotation for the maximum
prevailing off-torque.
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