
 JAPANESE AUTOMOBILE STANDARD JASO M348:2012 

Road vehicles-Automatic transmission fluids-The friction 

characteristic test method 
 

1. Scope 

This standard specifies the procedures for evaluating the friction characteristic of automatic transmission fluid 

used in passenger vehicles, trucks, and buses. 

 

2. Definitions 

The following standards, when referred to in this standard, constitute a part of the specifications of this standard. 

As required, the most recently updated version of the applicable standard (including addenda) shall be applied. 

2.1 Friction characteristics 

This term refers to the characteristics of the friction force generated on the contact surface in the direction acting 

to hamper the movement when two contacting solid objects make (or are about to make) a relative movement 

caused by external force. Here the term refers specifically to the performance of the automatic transmission fluid 

indicated by the friction coefficient, which is obtained by a dynamic and static friction test using a friction clutch. 

2.2 Reference transmission fluid 

The standard automatic transmission fluid used in the test shall be T-III or RTF1. 

2.3 Friction coefficient 

This term refers to a numerical value rounded off to the third decimal place, which is calculated by the following 

equation, based on the results of the dynamic and static friction test. 

APrn2
Tμ

⋅⋅⋅⋅
= ………………………………………………………………………………………………….(1) 

where, μ: friction coefficient 

T: friction torque 

n: number of friction plates (=3) 

r: average friction effective radius (=57.4 mm) 

P: surface pressure applied to the friction surface of the friction plate by a press load (=785 kPa) 

A: friction area of friction plate (=4,434 mm2) 

2.3.1 Dynamic friction coefficient 

a) μd: The dynamic friction coefficient calculated by Equation (1) based on the friction torque Td shown in 

Figure 1 in the dynamic friction test 

b) μ0: The dynamic friction coefficient calculated by Equation (1) based on maximum torque T0 at 200 r/min or 

under shown in Figure 1 in the dynamic friction test 
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2.3.2 Static friction coefficient 

a) μ t: The static friction coefficient calculated by Equation (1) based on the stable torque Tt, 2 seconds after 

the start of dragging shown in Figure 2 in the static friction test 

b) μs: The static friction coefficient calculated by Equation (1) based on the peak torque Ts after the start of 

dragging shown in Figure 2 in the static friction test 

2.4 Braking time t 

In Figure 2, the time required from the point at which 30% of the specified pressure for applying the press load 

is applied to the point at which the rotational speed decreases to 60 r/min. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1  Dynamic friction test (measurement example) 

 

 

 

 

 

 

 

 

 

 

 

Figure 2  Static friction test (measurement example) 
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3. Test method 

3.1 Test machine 

A SAE No.2 test machine with the structures shown in Figures 3 and 4 consisting of the following components 

shall be used. 

a) Electric motor for dynamic friction test 

An electric motor having sufficient output and that can be used repeatedly up to and above the test 

rotational speed 

b) Electric motor for static friction test 

An electric motor having sufficient output and that can be used repeatedly up to and above the test 

rotational speed 

c) Inertia disk 

A disk having the specified moment of inertia and that can be installed on the axis of the electric motor for 

the dynamic friction test 

d) Piston for press load 

A piston with a structure that applies press load on both plates by air pressure or the like 

e) Plate retainers 

Retainers with an attached-plate structure that are located at the axis of the electric motor for the dynamic 

friction test and at the casing 

f) Thermocouple for measuring oil temperature 

A thermocouple that can measure the temperature of the test oil  

g) Load meter for measuring friction force 

A meter that can measure the torsional load of the casing arm 

h) Test oil chamber 

A metal chamber that is equipped with a piston for the press load, a plate retainer, and a thermocouple for 

measuring the oil temperature 
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Figure 3  SAE No.2 test machine (example) 
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Figure 4  Sectional view of test chamber (example) 

 

3.2 Test preparation 

The test shall be prepared as follows. 

3.2.1 Preparation of friction plate 

Use a friction plate stored in a desiccator. After soaking the friction plate in the test oil at room temperature for at 

least 30 minutes prior to the test, gently wipe off the test oil on the plate surface with a paper towel or the like. 

Then measure the thickness at 4 locations at 90-degree intervals using a micrometer with an accuracy of 0.001 

mm. Clearly mark the measurement locations excluding the friction surface. 

3.2.2 Preparation of steel plate 

Thoroughly remove oil from the steel plate by ultrasonic cleaning in a solvent such as hexane. Gently wipe off 

the oil with a paper towel or the like and allow to dry naturally. 

3.2.3 Preparation of test machine 

Thoroughly clean the test oil chamber and jigs for each test using a solvent such as hexane and allow to dry. Fix 

the measuring sensor at a location 2 mm away from the plate end surface at a horizontal position to the oil 

chamber. 
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Figure 5  Cleaning of test oil chamber 
 
3.2.4 Assembly of plate 

Assemble the steel plate and friction plate paying attention to the surface directions (A, B and A’, B’ in Figure 6). 

Calculate the clearance of the 2 plates by Equation (2) below and adjust it to 0.8±0.2 mm. Measure the total 

thickness of the plates while applying load in accordance with Figure 6. 

CL = Ls – Ld………………………………………………………………………………………………….(2) 
where, CL: clearance 

Ls: total length of test oil chamber 
Ld: total thickness of plates 

 

Figure 6  Measurement of plate total thickness (example) and assembly direction 
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