JAPANESE AUTOMOBILE STANDARD JASO C604: 1999

Automobile suspension springs - Strength test methods

1. Scope
This Standard specifies test procedures of strength for springs used in automobile suspension systems,
but does not apply to two-wheeled vehicles.

2. Applicable Publications
The following publications, and any supplements thereto, form a part of this specification to the extent
specified herein. The latest issue of all publications shall apply.

JIS B0103 Springs' Vocabulary

JIS B2710 Leaf Springs - Requirements for Design

JIS 22371 Methods of Neutral Salt Spray Testing

JASO M609 Corrosion Test Method for Automotive Materials

JASO M610 Cosmetic Corrosion Test Method for Automotive Parts

3. Strength/Fatigue Tests

3.1 Leaf Spring Strength Tests
a) Vertical Load

b) Wind-up Strength

c) Vertical Load Fatigue

3.2 Helical Spring Strength Tests
a) Vertical Load

b) Vertical Load Fatigue

c) Vertical Load Permanent Set

3.3 Torsion Bar Strength Tests
a) Torsion

b) Torsional fatigue

3.4 Leaf /Helical Spring Vertical Corrosion Fatigue Test

4. Leaf Spring Strength Tests

4.1 Vertical Load Test

4.1.1 Spring Support Method

Both ends of the spring shall be supported by blocks fitted with rollers as shown in Fig. 1, to reduce
friction. The center portion of the spring shall be supported in a manner that closely simulates the
conditions of actual use. Asymmetric springs shall be loaded vertically.

To test the vertical load for the spring as a single unit, mount the spring to metal fittings as shown Fig. 2,
before applying the test load.

4.1.2 Test Method

Measure the free camber or free height of the spring after once applying the maximum design load.
Reapply the same load and again measure the free camber or free height. Measure the stress if
necessary.
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Fig. 1 Spring Support and Test Method Fig. 2 Metal Fittings Unit: mm

4.2 Wind-up Strength Test

4.2.1 Spring Support Method

Both ends and the center portion of the spring shall be supported in a manner that simulates the
conditions of actual use as shown in Fig. 3.

4.2.2 Test Method
Apply the specified vertical load in the center area as shown in Fig. 3. R x T shall be the wind up moment,

where R indicates the static load radius of the tire and T the horizontal force in either the forward or
backward direction. Measure the stress generated on the surface of No.1 leaf when the specified wind

up moment is slowly loaded.
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Fig. 3 Spring Support and Test Method

4.3 Vertical Load Fatigue Test

4.3.1 Spring Support Method

The spring shall be supported in a manner that simulates the conditions of actual use as shown in Figs. 4

~ 8.

Asymmetric springs shall be loaded vertically.

4.3.2 Test Method

a) Measure the camber or height of the spring under normal load.

b) Perform the fatigue test, taking the deflection of the spring under normal load as the center, and the
deflection corresponding to the bump stroke as the amplitude. Or, perform the fatigue test with the
normal load of the spring as the center and the load corresponding to the bump stroke as the amplitude.

c) When a leaf breaks, the life of the spring is considered ended. Count the number of repetitions.
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Fig. 4 Spring Support and Test Method (Supported by Rollers)
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Fig. 5 Spring Support and Test Method (Supported by Shackles)
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Fig. 6 Spring Support and Test Method (Supported by Rollers)
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Fig. 7 Spring Support and Test Method (Supported by Sliding Sheets)
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simulate actual conditions.

Trunnion Shaft
Fig. 8 Spring Support and Test Method (Trunnion Type)
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5. Helical Springs Strength Tests

5.1 Vertical Load Test

5.1.1 Spring Support Method

The spring shall be supported so that its axis coincides with the loading direction.
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Fig. 9 Spring Support and Test Method

5.1.2 Test Method

Measure the free height of the spring after once applying the maximum design load. Re-apply the same

load and again measure the free height. Measure the stress if necessary.

5.2 \Vertical Load Fatigue Test

5.2.1 Spring Support Method

The spring shall be supported in a manner that simulates the conditions of actual use as shown in Figs. 9

-11.

5.2.2 Test Method

a) Measure height of the spring under normal load.

b) Perform the fatigue test, taking the deflection of the spring under normal load as the center, and the
deflection corresponding to the bump stroke as the amplitude (pulsating width). Or, perform the
fatigue test by repeatedly applying a level of deflection that is between the height at maximum design
load and the height at full-rebound.

c) When a leaf breaks, the life of the spring is considered ended. Count the number of repetitions.
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Fig. 10 Spring Support and Test Method (Example of Actual Attachment)
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Fig. 11 Spring Support and Test Method (Example of Actual Attachment)
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5.3 Vertical Load Permanent Set Test

5.3.1 Spring Support Method

The spring shall be supported with its axis coinciding with the loading direction as shown in Figs. 12 and
13.

5.3.2 Test Methods

The spring shall be tested in the following two methods. In both methods use the maximum design load.
The permanent set value shall be the decrement in spring height under normal load before and after the
permanent set test.

a) Fixed Displacement Permanent Set Test Method

1) Apply the maximum design load to the spring and fix the jig.

2) Carefully maintain normal or designated ambient temperature for the designated period.

3) Release the fastening when the designated time has lapsed.

4) Measure height under normal load when the spring reaches normal temperature.

5) The permanent set amount shall be the difference in height before and after the test under normal load.

b) Fixed Load Permanent Set Test Method

1) Adjust weights to maximum load.

2) Carefully maintain normal or designated ambient temperature for the designated period.

3) Release the weights when the designated time has lapsed.

4) Measure height under normal load when the spring reaches normal temperature.

5) The permanent set volume shall be the difference in height before and after the test under normal load.
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Fig. 12 Fixed Displacement Permanent Set Test
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Fig. 13 Fixed Load Permanent Set Test
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6. Torsion Bar Strength Tests

6.1 Torsion Test

6.1.1 Bar Support Method

The bar shall be fixed at one end, and shall be supported so that torque can be loaded around the bar axis
at the other end, as shown in Figs. 14 and 15.

Fixed Side
Tarsion Bar

Loaded Side

Axis
Fig. 15 Spring Support and Test Method

6.1.2 Test Method

Apply the maximum design torque to the bar once, then reduce torque to the reference level (equivalent to
10% of maximum design torque) and measure the twisted angle. Re-apply maximum design torque,
reduce to the reference level, and measure the twisted angle.

6.2 Torsional Fatigue Test

6.2.1 Bar Support Method

The bar shall be supported at the both ends in a manner that simulates the conditions of actual use as
shown in Fig. 14 and 15.

6.2.2 Test Method

a) Measure the twisted angle of the bar under normal torque.

b) Perform the fatigue test with the twisted angle of the bar under normal load as the center and the
twisted angle corresponding to the bump stroke as the amplitude (pulsating width). Or, perform the
fatigue test by repeatedly applying the twisted angle at the time of maximum design torque and the twisted
angle at full-rebound.

c) When the bar breaks, its service life is considered ended. Count the number of repetitions.

7. Leaf /Helical Spring Vertical Corrosion Fatigue Test

7.1 Test Methods
The following two test modes are recommended but not required.
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7.1.1 Test Modes
The spring is tested for corrosion and then for vertical load fatigue.

Corrosion Test — > Atmospheric Vertical Load Fatigue Test

a) The spring is subject to a test cycle including a corrosion test and an atmospheric vertical load fatigue
test.

Corrosion Test —» Atmospheric Vertical Load Fatigue Test

Repeat as one cycle

7.1.2 \Vertical Load Fatigue Test

a) The leaf spring shall be treated in the manner as specified in 4.3 Vertical Load Fatigue Test.

b) The helical spring shall be treated in the manner as specified in 5.2 Vertical Load Fatigue Test.

7.1.3 Corrosion Test

a) To accelerate corrosion through use of a compound corrosion test device the compound corrosion test
shall conform to JASO M610.
One cycle consists of:

Salt spray 5%NaCl | 3 Drying — Wetting 95%
35°C x 2hr 60°C x 4hr 50°C x 2hr

The above corrosion conditions are recommended. In actual practice the conditions for salt
spray, drying, wetting and the number of cycles shall be determined by the parties concerned.

b) To accelerate corrosion through use of a salt spray test device the salt spray test shall conform to JIS
Z22371.

Salt spray 5%NaCl | Atmospheric exposure
35°C x *hr Normal temp. x *hr

The above corrosion conditions are recommended. In actual practice the conditions for salt spray,
time, and atmospheric exposure time shall be determined by the parties concerned.
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