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GENERAL MOTORS ENGINEERING STANDARDS

Materiais and Processes - Procedures

METHOD FOR CHECKING RADIAL LIP SEAL GARTER SPRINGS
GM9007P

1 SCOPE. This standard provides for calculating the
minimum initial tension requirement and for checking the
following characteristics of garter springs (close-wound coil
extension springs) as used in radial lip seals.

Assembled Inside Diameter
Initial Tension

Spring Force

Strength of Nib Joint Section
Excessive Windup
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2 NOMENCLATURE. Nomenclature pertinent to this sub-
ject is given below to insure against misunderstandings.

2.1 Calculated Initial Tension. Calculated initial tension is
the maximum theoretical preload for a given coil diameter
and wire diameter that can be wound into the spring during
the coiling operation.

2.2 Minimum Initial Tension. Minimum initial tension is the
lower limit of tolerance for the force value specified which is
consistent with good manufacturing practices and is equiva-
lent to 0.8 of the calculated initial tension. The measured
initial tension of the actual spring should always exceed the
specified minimum initial tension.

2.3 Spring Force. Spring force is the load required to extend
the spring 18 mm. This is the total force of the spring and is
the sum of the initial tension plus the load contributed by the
spring rate.

2.4 Assembled ID. The inside diameter of a garter spring as
assembled with the ends screwed tight (see Figure 1).

2.5 Nib, Free Length, and Coil OD. See Figure 1.
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FIGURE 1 - GARTER SPRING
3 CHECKING APPARATUS AND PROCEDURES.
3.1 Assembled Inside Diameter. A recommended gage is

shown in Figure 2. Diameter of gage increases in increments
of 0.13 mm from a diameter substantially less than assembled

ID of smallest spring to be measured, to a diameter at large
end substantially greater than largest spring to be measured.
The spring is allowed to slide over the smaller diameter
increments until it reaches a diameter where it begins to roll
then this diameter is recorded as the spring assembled inside
diameter.
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FIGURE 2 - CHECKING DEVICE FOR SPRING
INSIDE DIAMETER

3.2 Spring Force Gage. A recommended apparatus is shown
in Figure 3. The gage head shall set in a slide to permit linear
travel to accommodate springs of various lengths.
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FIGURE 3 - CHECKING DEVICE FOR SPRING
RATE AND INITIAL TENSION
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3.2.1 The gage head shall accommodate a series of adaptors
for holding the female end of springs of various sizes. The tail
stock end shall accommodate a series of adaptors for holding
the male end of springs of various sizes. Typical male and
female adaptors are illustrated in Figure 4. Spring portions of
adaptors are cut from actual garter springs.

3.3 Spring Force. Determined as follows.
a. Assemble free springs in adaptors.

b. Slide head to just straighten spring until pointer just
begins to move. Note pointer position on scale.

c. Slide head 6 mm to obtain first of two force readings
and record force reading from gage as (F)).
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d. Slide head an additional 12 mm to obtain and record
second force reading (F,). This load (F,) is the
specified spring force value.
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FIGURE 4 - SPRING FIXTURE ADAPTORS

3.3.1 Measured Initial Tension. Calculate as follows.
3F, - F,

2
where: T, = Initial tension (N)

F, = First force reading (N)
F, = Second force reading (N)

1

3.3.2 Maximum Initial Tension. Is calculated as follows:

3.3.3 Minimum Initial Tension. Normally specified is calcu-
lated as follows:

Tnn = 0.8 F, (max)

3.4 Strength of Nib-Joint Section. Garter spring (with ends
Jjoined) shall be pressed over a tapered mandrel, as illustrated
in Figure 5, one diameter of which is less than the nominal
assembled inside diameter of spring and the large diameter of
which is 1.35 times the nominal assembled inside diameter of
the spring. (Any separation of the joint is basis for rejection.)
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FIGURE 5§ - CHECKING DEVICE FOR SPRING

3.5 Excessive Windup. The garter spring (with ends joined)
shall be removed from the seal and placed on a flat surface.
(Any “figure eighting” or raising from surface indicates
excessive windup present and is basis for rejection.)

4 GENERAL INFORMATION. This standard was issued
in December 1965. The latest revisions include the following:
October 1988, editorial; July 1978, complete revision.

nd® (S
F, (max) = #")
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where: F, (max) = Maximum initial tension (N)
d = Wire diameter (mm)
D = Mean coil diameter (mm)
S = Torsional stress (MPa)
and: Spax = 271.65¢70-1043 D/d
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