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1. Scope

This SAE Recommended Practice defines the principal terms and equations pertaining to automotive
automatic transmission clutch plate, band, or other wet-friction systems. The terms apply directly to
friction-system testing as is typically conducted on inertia-stop test equipment. Some terms can be

directly applied to the analysis of friction in the transmission or brake assembly and other friction-test
equipment.

The glossary presents terms used to describe the set-up, testing, and results of tests as shown in
Figure 1, which were taken on a clutch SAE No. 2 machine.
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FIGURE 1—SAMPLE TESTS
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The glossary is intended to provide a collection of definitions in the hope of eliminating confusion in
development and their application to passenger cars and trucks.

This document focuses on the terminology of friction-system testing. References for this type of testing
are shown in Section 2.

1.1 Rationale

5 year review.

2. References

2.1 Related Documents

The following publications form a part of this specification to the extent specified herein. The latest issue
of SAE publications shall apply.

211 SAE PUBLICATIONS

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside
USA and Canada) or 724-776-4970 (outside USA), www.sae.org.

2.1.2 FORDMOTOR COMPANY PUBLICATIONS

Available from Ford Motor Company, Components Engineering Department, 35500 Plymouth Road,
Livonia, Ml 48150 USA.

2.1.3 GENERAL MOTORS PUBLICATIONS

Available from General Motors Corporation, Technology Licensing, Mail Code 483-720-220, 777 Joslyn
Road, Pontiac, Michigan 48340-2925.

3. Definitions

See Table 1.

4. Friction System

4.1 Friction Elements

4.1.1  FRICTION SURFACES, n,

Number of surfaces wherein a friction material and a reaction surface are in contact.
412 GROSS AREA, A,

Total area of friction material per friction surface. This area includes material not in contact because of
grooves, holes, slots, etc.

Documents

Document Sharing Hub

Full document details: SAE J1646_201203


http://avadocuments2026.com/doc/sae-j1646-201203
http://avadocuments2026.com/doc/sae-j1646-201203

SAE J1646 Stabilized MAR2012 Page 3 of 19

413 NETAREA A,

This area does not include material not in contact because of grooves, holes, slots, etc. See Equation 1:

A, = Ay —(Noncontacting Area) (Eq. 1)

TABLE 1—SYMBOLOGY AND INDEX

Notation Name Section
A, Gross area 412
A, Net area 4.1.3
A Apply piston area 5.1.1
C, Clutch pack clearance 4.3.1
E Energy 6.2.1
F. Apply force 513
H Average power 6.3.1
(N Effective Inertia 6.1
N Breakaway drive speed 9.4.2
P, Apply pressure 512
Q Flow rate 8.1.4
t Time 7.3
R. Effective Radius 4.1.4
R Inner Radius 4.1.4
R, Outer Radius 4.1.4
\ Fill volume 8.2
c Interface clearance 432
€, Gross energy flux 6.2.2
e Net energy flux 6.2.3
h, Gross power flux 6.3.2
h, Net power flux 6.3.3
n, Friction surfaces 4.1.1
n, Reaction surfaces 422
P, Gross unit pressure 5.2.1
P, Net unit pressure 522
q Specific flow rate 8.14
E/M Endpoint-to-midpoint ratio 9.4.1
At Time interval 6.1
Am Speed change 6.1
) Reaction plate thickness 4.2.1
u Friction coefficient 9.2
g Torque time 7.34
T Torque 7.4
¢ Stop time 7.3.3
0 Angle of wrap 9.2

Documents

Document Sharing Hub

Full document details: SAE J1646_201203


http://avadocuments2026.com/doc/sae-j1646-201203
http://avadocuments2026.com/doc/sae-j1646-201203

SAE J1646 Stabilized MAR2012 Page 4 of 19

41.4 EFFECTIVE RADIUS, T,

The radius of annular clutch-friction material at which the sum of the frictional forces effectively act. See
Equation 2:

r = ' (Eq. 2)

4.1.5 INNER RADIUS, r

The inner radius of annular clutch-friction material.

4.1.6 OUTERRADIUS, r

The outer radius of annular clutch-friction material.

4.2 Reaction Elements

421 REACTION PLATE THICKNESS, §,

Thickness of reaction plate or the frictional material core plate if single-sided plates.

4.2.2 REACTION SURFACES, n,

Number of working reaction surfaces which contribute to the torque output.

4.3 Installation Setup

431  CLUTCH PACK CLEARANCE, C,

Axial clearance in the clutch pack when the apply force is released.

4.3.2 INTERFACE CLEARANCE, C,

Average axial distance between reacting surfaces when the apply force is released. See Equation 3:
G =0, /N (Eq. 3)

5. Apply System

5.1 Apply Force

51.1 APPLY PISTON AREA, A,

Effective area of the piston on which the pressure acts to generate the apply force.
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5.1.2  APPLY PRESSURE, P,

Pressure acting on the apply piston area to generate the apply force.
5.1.3 APPLY FORCE, F,

Measured directly or calculated. See Equation 4:

F, =AP, (Eq. 4)
514 FORCE APPLIED

This indicates that force is applied to engage the friction elements.
5.1.5 FORCE RELEASED

The apply force on the friction elements has been removed.

5.2 Friction Material Pressures

521 GROss UNIT PRESSURE, p,

Apply force divided by the gross area. See Equation 5:

5.2.2 NETUNIT PRESSURE, p,
Apply force divided by the contact area. See Equation 6:

Fa
—_a Eq. 6
Pn A (Eq. 6)

6. Energy System

6.1 Effective Inertia, I,

Rotating inertia which the friction elements work against. See Equation 7:

rdAVgAr
[, =——— Eq.7
=g (Eq.7)
where:
"dAvg = Average torque over the time period At
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