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GENERAL MOTORS ENGINEERING STANDARDS

Materlals and Processes - Adheslves

PERFORMANCE REQUIREMENTS FOR ADHESIVE COATED
"~ THREADED FASTENERS
GM6124M

1 SCOPE. A highly lubricating, dry to the touch adhe-
sive sealant preapplied to the threaded portion of threaded
bolts, nuts, screws, studs, etc. This material is designed to
achieve minimum scatter in achieved clamp load on threaded
fasteners, with a low and repeatable torque tension relation-
ship, while at the same time, providing sealing of the thread
area and torque augmentation to prevent loosening.

2 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 fastener loosening from shock and vibration and
provides an effective pressure-proof seal against leakage from
a wide variety of chemicals.

3 AS RECEIVED PROPERTIES.

3.1 Color of the adhesive shall be negotiated between the
supplier and purchaser.

3.2 The adhesive shall be dry to the touch when properly
applied.

3.3 The coated fasteners shall meet the requirements of this
specification when stored in shipping containers at tempera-
tures up to 35 C or normal plant conditions for 12 months.

3.4 Fasteners shall be capable of sealing at a pressure of 700
kPa, one-half hour after assembly.

3.5 The compound shall not be corrosive to steel, aluminum
or copper alloys, nor shall it have a degrading effect on the
corrosion resistance of the basic finish specified on the part.

3.6 No special cleaning of coated parts shall be required prior
to assembly.

3.7 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 shall allow fin-
ger cffort starting for 360 degrees after first engaging with the
part.

3.8 The prevailing on-torque shall conform to the values
shown in Table 1 when tested in accordance with Section 6
Test Methods.

3.9 The applied compound shall have no adverse effect on
the health of personnel when used for its intended purpose.

4 POLYMERIZED (CURED) PROPERTIES.

4.1 The minimum breakaway and prevailing off-torques for
the polymerized adhesive when tested after the normal 72 h

cure (sec NOTE) shall conform to the curved values shown in
Table 1 when tested in accordance with 6.4, Breakaway
Prevailing Off-Torque Test Method.

NOTE: Cure time may be reduced per supplier’s recommen-
dations.

4.2 The minimum breakaway and prevailing off-torque shall
not be less than 50% of the cured values shown in Table 1
after immersion in water, gasoline, glycol and oil when tested
in accordance with 6.5, Immersion Test Method.

4.3 The minimum breakaway and prevailing off-torques shall
not be less than the cyclic values shown in Table 1 after cyclic
aging at 150 C and —30 C when tested in accordance with 6.6,
Cyclic Temperatures Test Method.

4.4 The minimum breakaway and prevailing off-torque shall
not be less than 50% of the curved values shown in Table 1
after aging 500 h at 135 C.

4.5 The minimum breakaway and prevailing off-torque of the
temperature resistant adhesive coated bolt-nut assemblies shall
not be less than the hot strength values shown in Table 1 when
tested at 135 C in accordance with 6, Hot Strength Test
Method.

5 DEFINITION OF TERMS.

5.1 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 of
the male thread.

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

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

5.4 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.

6 TEST METHODS.

6.1 SPECIMEN PREPARATION. The externally threaded
fastener used for these tests shall be of the type and size with
applicable basic surface coatings specified by the purchaser. A
hex nut (plain), metric or inch as shown on pages E-1.101M
and E-1.101 respectively of the GM Engineering Standards
shall be used that corresponds with the bolt to e tested. Torque
values for internally threaded fasteners of reduced or otherwise
special height, tapped holes, special alloys, special surface
coatings, shall be negotiated between the supplier and pur-
chaser.

© Copyright APRIL 1982 General Motors Corporation All Rights Reserved

APRIL 1989

PAGE 1

6124M

Documents


http://www.avadocuments.com/doc/gm-gm6124m-0
http://www.avadocuments.com/doc/gm-gm6124m-0

9006379 0000004 L3k

GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Adheslves

PERFORMANCE REQUIREMENTS FOR ADHESIVE COATED THREADED
: *  FASTENERS
GM6124M

6.1.1 AIll test specimens used in one series of tests shall be
taken from one lot and shall be gauged to assure conformance
with dimensional requirements.

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

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

6.2 PERFORMANCE OF TEST. During the complete per-
formance of the test, the nut shall be tumed 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 bolt.

6.3 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 degrees of rotation, while the fas-
tener is in constant motion. The speed of rotation shall be
approximately 10 to 20 rpm.

6.4 BREAKAWAY/PREVAILING OFF-TORQUE.
Assemble adhesive coated bolts and nuts per Section 6.3.
Activated adhesive bolt-nut assembly shall be allowed to cure

at 25 + 2 C for 72 h. The fastener shall then be rotated in the
off direction with a torque measuring device of suitable capac-
ity and sensitivity. Torque readings shall be measured and
recorded at breakaway torque and within 360 degrees of fur-
ther rotation for the maximum prevailing off-torque.

NOTE: Cure time may be reduced per supplier’s recommen-
dations.

6.5 IMMERSION. Assemble adhesive coated bolts and nuts
per Section 6.3. Activated adhesive bolt-nut assemblies shall
be allowed to cure at 25 2 C for 72 h (NOTE). After curing,
immerse for 168 h at the temperature indicated in each of the
following test fluids:

(a) distilled waterat25+2 C

(b) gasolineat25+2C

(¢c) 50% ethylene glycol water mixture at 100 C
(d) transmission fluid at 150 C

(e) engine oil at 150 C

Upon removal of the test specimens from the test fluids, the
bolt-nut assemblies shall be held at 25 + 2 C for a minimum of
1 h. The breakaway and prevailing off-torque shall be deter-
mined in accordance with 6.4.

TABLE 1 — ADHESIVE PERFORMANCE REQUIREMENTS

Nominal Size Prevaiting Breskaway Torque Prevailing Off-Torque
and On-Torque Cured Cyelic Hot Strength | Cured Cyclic Hot Strength
Thread Pitch Max Min Min Max Min Min Min Max Min
TABLE 1A-METRIC (S1) UNITS, N-m
M5x0.8 . 0.5 1 7 - 03 04 4
Méx1 0.8 1.5 8 04 0.4 7.5 6 -
M8x1.25 2 3 18 1 1 1.7 15 0.3
M10x1.5 5.5 6 33 2 2 4 29 1
M12x1.75 8 9 55 33 3.5 55 S0 1.7
M14x2 11 12 90 5.5 5 9.5 85 2.5
Mléx2 16 15 150 1.5 8 12 125 4
M20x2.5 22 22 280 10 11 19 230 5.5
TABLE 18-CUSTOMARY UNITS, Ib-n,
1/4-20 10 25 70 - 6 9 55 -
5/16-18 20 35 150 10 7 20 120 -
3/8-16 50 55 270 20 n 40 220 10
7/16-14 75 75 430 30 30 55 350 15
1/2-13 100 100 650 50 45 70 550 18
9/16-12 125 125 950 70 60 100 800 30
5/8-11 175 150 1300 80 75 125 1100 35
3/4-10 225 200 2350 110 100 175 2000 50
7/89 275 250 3800 125 125 225 3200 60
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