JAPANESE AUTOMOBILE STANDARD JASO E110: 2000

Test methods of automotive synchronous belts

Forward

This is the automotive Standard being prepared based on the first edition of ISO 12046:1995
Synchronous belt drives-Automotive belts-Determination of physical properties.

All technical contents correspond to those of the ISO standard, except for the Appendix (Reference) and
some previously unspecified items that have been added. Details of the fatigue test method referred to
herein are specified in the Appendix (Reference). This Standard specifies the test methods for physical
and dynamic characteristics of synchronous belts.

1. Scope

This Standard specifies the methods for testing the physical and dynamic characteristics of synchronous
belts, herein referred to as belts, which drive engine parts including the camshaft, fuel injection pump and
balance shafts.

Remarks: This Standard corresponds the following International Standard:

ISO 12045 Synchronous Belt Drive- Automotive Belts- Determination of Physical Properties

2. Normative Reference
The following standards form a part of this Standard to the extent specified herein. The latest edition of
the undated standards shall apply.

JIS K 6253: 1997 Hardness Testing Methods for rubber, vulcanized or Thermoplastic

JIS K 6257: 1993 Accelerated Aging Test Methods for Vulcanized Rubber

JIS K 6258: 1993 Testing Methods of the Effect of Liquids for Vulcanized Rubber

JIS Z 8401: Guide to the rounding off of numbers

3. Tests Items
Specified tests are listed in Table 1.

Table 1 Tests

Test items Standard item number
Rubber core hardness
Tensile strength
Fabric adhesion
Tension-cord adhesion
Tooth shear
High temperature resistance
Low temperature resistance
Oil resistance
Ozone resistance
Water resistance
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4. General Test Conditions

4.1 Standard Environmental Conditions

Standard conditions in the laboratory, as a rule, shall be maintained at a temperature of 25°C =5°C,

a relative humidity of 25% =£5% and an atmospheric pressure of 96 kPa=*=10 kPa.

4.2 Standard Condition of Specimens

Specimens shall be maintained under the standard environmental conditions specified in Item 4.1 for over
16 hours after vulcanization, as a rule.

4.3 Rounding Off the Test Results

The results of each test shall be rounded off according to JIS Z8401 as specified in Table 2.
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Table 2 Rounding Off the Test Results

The unit for strength is N. The unit for rubber core hardness is not specified.

Test items Test results to be obtained
Rubber core hardness Integer
Tensile strength Nearest 100
Fabric adhesion Nearest 0.1
Tension cord adhesion Nearest 10
Tooth shear Integer

4.4 Records
The following items shall be recorded in the test results, as a rule.
(1) Number of teeth, tooth pitch, tooth profile and width
(2) Materials
(3) Production code
(4) Date of test
(5) Number of specimens
(6) Temperature, relative humidity and atmospheric pressure
(7) Type of test apparatus

5. Static Property Tests

5.1 Rubber Core Hardness Test

5.1.1 Specimen

The specimen shall be a complete belt or a strip cut from a belt with a minimum length of 100 mm.

5.1.2 Test Procedure

Place the specimen, with teeth pointing downward, on a fixed flat surface, as shown in Figure 1. Measure
at least five points along the flat portion of the belt directly above one of the teeth, using a type A
Durometer as described in Item 5 (Durometer hardness tester) of JIS K6253.

5.1.3 Rounding Off the Test Results

Calculate the average value for five measurement points and round off the result as specified in Item 4.3.
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Figure 1 Rubber Core Hardness Test
5.2 Tensile Strength Test
5.2.1 Specimen
The specimen shall be a complete belt or two strips cut from a belt each with a minimum length of 250 mm.
5.2.2 Test Procedure
When using a complete belt, mount the specimen, with teeth pointing outward, on two freely rotating flat
pulleys, both with the same diameter of between 100 and 175 mm as shown in Figure 2. Apply tension
force to the specimen at the speed of 50 mm/min=5 mm/min until belt separation occurs.
When using two cut pieces, the length gripped shall be at least 50 mm with a minimum distance of 150 mm
between the two grips. Apply tension force to one specimen at the speed of 50 mm/min =5 mm/min until
separation takes place. Repeat the test with the second specimen.
Measure the strength of the specimens at the point where separation occurs.
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Figure 2 Tensile Strength for a Complete Belt
5.2.3 Expression of Results
For the value for the tensile strength take half the measured value obtained for a complete belt or the
smaller of the measured values for two cut pieces. Any data obtained when the specimen separates on
the pulley surface or on the gripped portion shall be discarded. Round off the results of each test as
specified in Item 4.3.
Indicate in the test record whether the specimen is a complete belt or two strips cut from a belt.
5.3 Fabric Adhesion Test
5.3.1 Specimen
Cut two 100 mm strips from a belt. Slice a 50 mm section of each piece open length wise, separating the
flat side A and the tooth side B, and leave the remaining half of the strip intact as shown in Figure 3.
5.3.2 Test Procedure
Attach side A to the fixed side grip of a tension testing apparatus and side B to a movable side grip, and
designate the first three teeth of the uncut section as teeth No. 1, No. 2 and No. 3 as shown in Figure 3.
Apply tension at a speed of 50 mm/min =5 mm/min. Measure the three designated teeth consecutively for
the separation load at the base surface between each tooth and the crown surface of each tooth.
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Figure 3 Fabric Adhesion Test Installation
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5.3.3 Expression of Results

Values for the base surfaces and those for the crown surfaces shall be summarized separately.

For the base surfaces, take the measurements for the surface before tooth No. 1 and record the lowest
value of the two specimens.

For the crown surfaces, take the measurements for all three teeth and record the lowest value of the two
specimens.

Convert the results to force per millimeter using the standard width value for the specimen and round off

as specified in Item 4.3.
Peak level for tooth crown surface
(lowest for 3 teeth)

Tooth fabric separation load

: :\ Tooth base surface

No.1 No.2 No.3

Figure 4 Fabric Adhesion for Three Consecutive Teeth
5.4 Tension Cord Adhesion Test
5.4.1 Specimens
Cut two 100 mm strips from a belt. These shall be partially cut at two points near the center line 30 mm =
3 mm apart to extract the two tension cords, as illustrated in Figure 5.

cut t g Partially cut at two
ut two cords/ , Cut length \ points to extract the

30 3mm J two cords

Two cords

B g

Figure 5. Specimen for Tension Cord Adhesion Test (Example: 9.525 mm tooth pitch)
5.4.2 Test Procedure
Place the specimen in the grips of a tensile testing apparatus. Apply tension force at the speed of 50

mm/min £ 5 mm/min until the two cords are extracted. If the cords break before they are extracted, the
cut length may be reduced to a value that allows complete extraction.

5.4.3 Expression of Results

Take the smaller of two measurements, calculate for the 30 mm length using the following formula, and
round off according to Item 4.3.
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