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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

PRE-APPLIED THREAD SEALING COMPOUNDS FOR ENGINE
PLUGS AND FITTINGS
GM3503M

1 SCOPE. This specification covers the requirements for
approval of pre-applied scalants used on engine plugs and fit-
tings. Candidate materials will be ranked by type based on
their 30 day leak performance at the specified continuous oper-
ating temperature.

1.1 This standard may involve hazardous materials, opera-
tions, and equipment. This standard does not address the safety
problems associated with its use. It is the responsibility of the
user of this standard to consult and establish appropriate safety
and health practices and determine the applicability of regula-
tory limitations prior to use.

2 REFERENCED STANDARDS.

GM232M 9985809 SAE J530
GM4345M ANSI B1.20.3 SAE J531
GM4435M SAE 356 UNS C27000
GM6043M SAE C270

GM604T™M SAE J476

3 TERMS SPECIFIC TO THIS STANDARD.

3.1 PREAPPLIED SEALANT. A liquid product that when
dried leaves a dry to the touch coating to the thread roots of
the part. The material remains inactive until assembled. The
material is designed for reuse. Nonservice or medium to high
strength locking compounds are not intended for this standard.

3.2 CLEAN AND DRY. Parts that have been cleaned by safe
solvent or other chemical and/or mechanical means and show
no visible residue on the surface of the part when dry to the
touch.

3.3 DRYSEAL STRAIGHT THREAD AND AMERICAN
STANDARD TAPER PIPE THREAD (NPT). Thread combi-
nations that have open spiral leak paths that must use a sealant
to eliminate leakage. Current GM practice uses standard fuel
internal straight pipe thread (NPSF) with external NPTF or
PTF with standard intermediate internal straight pipe thread
(NPSI).

3.4 DRYSEAL AMERICAN STANDARD (N) TAPER PIPE
THREAD FUEL (NPTF). Thesc arc designed to climinate
sealants. NPTF uses one thread length more engagement than
PTF. The modified NPTF thread form produces more metal to
metal contact, which on reuse means more wear and possible
galling. Thread sealants are used here to reduce friction and act
:Ju a scalant. For more information see ANSI B1.20.3 or SAE
476.

3.5 HAND TIGHT. The point at which the part can no lon-
ger be tightened using only the human hand. Avoid excessive
effort that may damage fittings or the hand. The technician is
responsible for developing a consistent technique. Tightness
will vary between dry parts and those with sealant.

3.6 SCCM. Standard cubic centimeters/minute.
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4 SIGNIFICANCE AND USE. A dcliberate attempt was
made to duplicate materials, processes and procedures in cur-
rent use. Plant personnel should not use 8.1 through 8.3 of this
document for the purpose of determining assembly instructions
on finished parts. Any significant changes in the future will be
incorporated into this document at the written request of the
release engineer or part source to GM materials engineering.

4.1 The data obtained by these methods are applicable to the
material under conditions of the particular test and are not nec-
essarily the same as those obtained in the vehicle.

4.2 This document provides a means for initial part/sealant
(assembly) approval for a tapered fitting or plug into a st-aight
threaded hole. It may also be used for statistical process con-
trol to measure the effectiveness of the production system.

4.3 This specification determines sealing performance at a
particular tightened position. Plug and fitting threads vary
cnough dimensionally to make torque requirements difficult to
specify for statistical quality control purposes. However, GM
designates torque ranges for plugs and fittings to assembly
operations. Each thread scalant that is approved to this specifi-
cation will exhibit different lubricity effects and will require
different torque ranges depending on the part finish and size.
For these reasons, GM requires that for initial approval only,
the material source will determine the minimum torque to seal
and the incremental torque to failure (leak or strip out) for
cach sealant on the sizes and finishes specified in this docu-
ment (6 and 8.4).

4.4 A sample print of the pressure block is illustrated in
Figure 1.

5 GENERAL TEST CONDITIONS. The part with scal-
ant shall be preconditioned at 50 £ 5% RH .and 23 £ 2°C for at
least 12 h prior to testing for initial qualification. In process,
quality control testing can be performed from 30 to 80% RH at
20 to 30°C as soon as the parts reach those conditions.

5.1 TEST TEMPERATURES. Room temperature tests shall
be conducted at 23 £ 2°C, except as stated in Section 5. Cold
temperature testing at —~29 1+ 2°C and the upper temperature
limits shall be 125 £ 2°C for Type I thread seal products,
150°C for Type II and upward in 25°C increments.

6 SAMPLING REQUIREMENTS.

6.1 INITIAL SEALANT QUALIFICATION. Each size of
plug and fitting must be coated and tested with GM approved
finishes listed in Table 1.

Some thread sealants will fail adhesively and flake-off
GM6047M coatings with added oil around 90 days after com-
mercial application (7.4).
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GENERAL MOTORS ENGINEERING STANDARDS
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PRE-APPLIED THREAD SEALING COMPOUNDS FOR ENGINE PLUGS AND
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FIGURE 1 - SAMPLE PRINT

6.1.1 Dedicated Sample Volumes (Initial Approval).
To perform a test, a total of 300 hex fixture plugs for each
metal will be needed. Sample figures are based on the follow-

ing:

4 test holes/block x S = 20 plugs (min sample, see Table 1)
20 fixture plugs x 5 sizes x 3 finishes x 1 metal = 300 pcs
(For cast iron and aluminum totals must be doubled.)

6.2 QUALITY CONTROL REQUIREMENTS. For quality
control, applicators need only test the finishes and sizes they
sold to GM that model year. Test frequencies will be decided

by source and using GM division using appropriate proce-
dures.

6.2.1 Qualification Testing. Sample parts for testing mmst be
random (not sequential) to the requirements in Section 7. Do
not continue sampling until you get 20 good results. Your pro-
gram must be based on improvements from discovered flaws
that were verified by data, and not to play a numbers game.

6.3 PLUG AND FITTING SIZES. The following NPTF male
thread English sizes shall be tested; 1/8-27, 1/4-18, 3/8-18,
1/2-14,and 3/4-14.
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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

PRE-APPLIED THREAD SEALINGF g_?ngUNDS FOR ENGINE PLUGS AND

GM3503M
TABLE 1 - QUALIFICATION REQUIREMENTS

Test Min Sample | Finish (All Acceptance Criteria
Size Parts)
Seal at 1st (Section 8) Zero leaks on all tested parts
Installation (Section 9) GM4435M A
Seal after Reposition-Fitting Only ( 8.3) GM4345M See Table 2
Seal after Reuse (Section 8.3) ( 8.4) Low Carbon Zero leaks on all tested parts
Plain Steel!
Thermocycle ( 8.5 ) 20 per size GM6047M?
Elev Temp ( 8.6) Yellow Brass
UNS
C270000r
SAE C270
(for Marine
only)
Chem Res ( 9.6)
Torque to Seal ( 9.7) 5 per size Seal limits in Nm

! Finish for plugs only (a flash plate with zinc is permitted to prevent surface corrosion).

ZFinish for fittings only.

7 MATERIAL REQUIREMENTS.

7.1 The amount of dry sealant applied to the male threads
should be uniformly applied around the circumference of the
part (unless specified otherwise) and not exceed the thread
height. The first 1 to 2 threads must be free of sealant.

7.2 The sealant must be applied by production equipment on

clean and dry parts. Use drying and curing times appropriate
for the sealant. Consult the material manufacturer for details.

7.3 Materials approved to this specification can only be used
on the plug and fitting designs they were performance tested
on.

7.4 SHELF LIFE. The scalant on the part shall meet all
requirements of this ification after 1 year of storage at
temperatures up to 50°C (6.1). This is not meant to address
ficld storage, but short term OEM assembly needs. This is a
one time, qualification only test. One test shall be performed
on any size ( 6.3) for each finish listed in Table 1.

7.5 TEST HARDWARE. The test fixture is described in
GMXXXXP. The external hex fixture plug will be used to test
1/8 thru 3/4" size plugs and fittings. The thread form for the
fixture holes (5) and plug is NPSL. The system is designed to
use a fixture plug as the sacrificial member with a thread fit to
the test block sealed with an clastomer O-ring. The fixture
plug with test part is removed for testing and reassembled for
leak testing. Fixture plugs are GM232Mcast iron and SAE 356
(AA319) aluminum.

7.6 MACHINING REQUIREMENTS OF TEST BLOCKS.
The minimum number of insert reuses available from one
block has not been determined. Users are encouraged to evalu-

ate their drill, tap and gauge methods for leak integrity using
fixture hex plug blanks.

8 FUNCTIONAL TESTS (METHOD A, FITTING ONLY).

8.1 SEALING AT STANDARD TEMPERATURE.

Test temperatures are 23 + 2°C. Fittings meeting the require-
ments of Sections 6 and 7, shall be inserted into the hex fixture
plug that has been tapped and gauged to production require-
ments. The sizes should be seated to the following torques if

no values are given (sec Table 2).
TABLE 2
English Metric Torque Nm | Metric Torque Nm
w. Sealant w/o Sealant
1/8 - 27 20 27
1/4 - 18 27 34
3/8-18 34 47
1/2-14 47 61
3/4 - 14 61 75

NOTE: Install a bare threaded part to the fixture plug and
pressure test to 415 kPa. A leak must occur if the sealant test is
to be cffective. Torque ranges are typically £ 25% of the nomi-
nal value for air tools.
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