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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

STANDARD PRACTICE FOR SPECIFYING RADIAL LIP TYPE SEALS
GMS005P

1 SCOPE. This standard outlines the essential features of
radial lip seals which should be specified by the user in order
to achieve a high degree of reliability of seals in service. It
includes a drawing format, see Figures 1 and 2, which is
intended to insure that all features are covered in a concise,
easy to understand manner. Where a user’s engineering
practices or needs are not applicable to all features of the
standard it is intended that he follow as many details as is
practical.

2 DRAWING DETAIL. The design configuration of the lip
seal section should be specified by an enlarged detail drawing,
see Figure 2, the basis for which is obtained from the seal
supplier at the time each product is submitted for approval.
The use of this detail should become part of a sampling and
checking procedure. (A 0.8 mm thick section is removed
from the lip and a shadowgraph tracing is made of this
section and compared with the original part drawing. In this
manner, it can be determined whether the seal being received
in production has the same configuration as the seals which
were approved by testing.)

3 IDENTIFICATION INFORMATION. The first two items
in the drawing format table, source, and source part number,
should be specified for purposes of cross-reference.

4 CASE SPECIFICATIONS. The case material and stock
thickness should be specified to insure uniformity in produc-
tion. These should be adequate to prevent undesirable
deformation during assembly which can affect the operation
of the seal by changing the physical characteristics of the lip.

5 SPRING SPECIFICATIONS. Features of garter springs
which contribute importantly to the performance of radial lip
seals are:

Material
Wire Dia
Coil Outside Dia

Initial Tension
Spring Force
Assembled Inside Dia

5.1 Spring Material. The wire from which the garter spring
is fabricated should be specified on the engineering drawing
as steel spring wire conforming to an appropriate GM
specification. Music wire (GM58M), hard drawn carbon steel
spring wire (GM60M), and oil tempered steel spring wire
(GM61M) are most commonly used.

5.2 Spring Dimensions. The following dimensional data
should be specified.

5.2.1 Wire Diameter. Nominal size and tolerance as shown
in wire material specification (referred to above, see 5.1).

§.2.2 Coil Outside Diameter. Nominal size and tolerance.

5.2.3 Assembled Inside Diameter. Nominal size; tolerance
(T) as shown below; and reference to GM9007P (GM
Standard for checking radial lip seal garter springs).

T = # (0.127 + 0.002 D,

Where: D, is the spring inside diameter expressed in mm.
In no case shall T be greater than #0.64 mm

5.3 Spring Mechanical Properties. The following mechanical
properties should be specified.

5.3.1 Spring Force. Expressed in N with a tolerance of
+10% of the specified value as determined by GM9007P.

5.3.2 Minimum Initial Tension. Expressed in N equal to 0.8
of the calculated initial tension as determined by GM9007P.

6 COMPOUND SPECIFICATIONS. Features of the lip
seal compound which should be specified are.

a. Type of Compound
b. Hardness

¢. Tensile Strength

d. Compression Set

e. Hardness Change when exposed to standard test
media

f  Volume Change when exposed to standard test media
g. Corrosivity of Compound

h. Hardness Change when exposed to application fluid
and temperature

i. Volume Change when exposed to application fluid
and temperature

6.1 Specification GM6009M provides an effective means for
specifying, by a single line call-out, the first six features.
Hardness is also designated separately with tolerance *5) for
the convenience of those who use this characteristic for
routine acceptance checking purposes. Specification
GM9003P covers a method for specifying item G.

6.2 Hardness and volume change limits related to standard
test media (items E and F, above) are useful when problems of
incompatibility occur and it is desired to determine if the
cause is due to change in compound or to change in
application fluid.

6.3 Hardness and volume change limits when exposed to the
application fluid and temperature (items H and I, above) are
specified separately since limits based on standard test media
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are not a complete indication of the suitability of compounds
for specific applications.

6.4 Source compound number should be specified to aid the
supplier in duplicating the product on which seal approval
was based.

7 PRIMARY LIP SPECIFICATIONS. Features of the
primary lip which should be specified are listed below along
with the GM method for measuring each. Since design
differences exist in seals produced by different suppliers, a
separate set of values must be given for each product.

7.1 Lip Diameter. Is the diameter of a seal assembly (with

spring), as determined by GM9001P. Standard tolerances for
seal lip diameter ranges are shown in Table 1.

TABLE 1 - LIP DIAMETER

Lip Diameter (mm) Tolerance (mm)
Through 102 10.51
103 - 152 10.63
152 - 254 #0.75

7.2 Lip Opening Pressure (LOP). Is the air pressure required
to flow 0.167 L/s of air between the sealing lip and a mandrel
of shaft size, as determined by GM9002P. Lip opening
pressure should be as low as possible and still effect a good
seal. Commonly used values are shown below:

TABLE 2 - LIP OPENING PRESSURE

Lip Diameter Range Lip Opening Pressure
(mm) (kPa)
20-175 70-28
75-150 35-14
150- 300 20-7

7.2.1 The values for LOP will vary with seal design and
material. An increase in lip length will lower the LOP while it
is possible for the actual contact pressure to remain the same.

7.3 Lip-to-Case Eccentricity. The maximum limit for FIM
as measured by GMO9006P should be specified on the
engineering drawing. Values larger than 0.4 mm FIM have
been demonstrated to result in poor seal performance.

7.4 Unsprung Lip Diameter. Is the diameter of the sealing
lip without the garter spring in place, as determined by
GMS9001P. This measurement provides another basis for
evaluating the seal design, in that a given lip diameter may be
obtained by varying trim interference and spring pressure. As
in the case of lip diameter, the maximum variation in this
value should be as specified for lip diameters.

NOTE: The lip diameter and the lip opening pressure
should be measured on a 100% inspection basis. The
remaining measurements listed above may be done on a
sampling procedure basis.

8 APPLICATION PARAMETERS. Although application
data cannot be used directly for the quality control of seals it
contributes significantly to a better understanding of the
properties required in each product and insures selection of
the correct product for each job. It provides a basis for later
verifying that the product is being used as designed. Values
for the following features regarding the application should be
given.

Shaft

Diameter, min and max

Surface finish (plunge ground, roll burnish, etc.)
Surface roughness (um, Ra) min and max

Lead (RH, LH, none)

Speed, max

Runout, max

Material (preferably national specification number)
Hardness, min and max

Bore

Diameter, min and max

Depth

Surface roughness (um, Ra) max
Eccentricity (FIM max)

Operating Fluid (lubricant)
Operating Temperature
Operating Pressure Range

9 MISCELLANEOUS. Other features regarding the de-
sign, construction and quality control of seals which should
be specified are shown in the notes at the bottom of the
specification table of the drawing format illustrated in Figures
1 and 2.

9.1 Seal case out-of-roundness is specified to insure against
leakage around the seal case outside diameter.

9.2 Seal element bonded to case during molding is specified
since various clinched or built-up assemblies have a record of
excessive variation of eccentricity, lip diameter and lip
pressure contributing to poor seal performance.

10 GENERAL INFORMATION. This standard was issued
in February 1966. The latest revisions include the following:
October 1988, editorial; July 1978, complete revision.
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