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1. Scope of application

This standard shall be applied to blade design and performance calculation of torque

converter equipped in automatic transmission.

2. Purpose

The purpose of this standard is to design appropriately and make business effective by

standardizing characteristics of torque converter and performance analysis method.

3. Terminology

The definition used in this standard shall be as follow.
(1) Member
Elements like pump, turbine and stator, which deliver the power mechanically. Fig.1, 2
(2) Stage
Number of turbine, which is power output element
(3) Phase
Number of phase change in power delivery. Namely, number of converter range, In
which torque converter amplify torque, and coupling range, in which torque converter do
not amplify torque. The number of phase varies as the number of stator varnes.
(4) Pump
Input element. it may be called as impelier.
(5) Turbine
Output element. It may be called as runner.

(6) Stator
Reacting element.

It may be called as reactor or guide vane.
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(7) Blade
Part at which operating force of fluid is exerted
(8) Shell
QOuter wall or outer circumference, which enclose the flow that circulate through each
member
(9) Core
Inner wall faced outer wall of shell
(10) Fluid coupling
As a kind of power delivery machine by fluid, it delivers power without torque
multiplication. Therefore torque ratio is 1.0 over all the operating range.
(11) Torque converter
As a kind of power delivery machine by fluid, it amplifies torque unlike fluid coupling.
The torque ratio varies as rotating speed changes.
(12) Torus section
Bound flow passage on the radial cross section in torque converter or fluid coupling
(13) Design path
Virtual mean effective flow path (Stream line) on which blade angle, radius of inlet or
outlet and etc are determined.
(14) Tilt angle
Inlet tilt angle is defined to be an angle between axis plane, at which the intersection
point of front end of blade and design streamline pass, and front end of blade at the
intersection point. And same type of angle is defined to be outlet tilt angle at the blade

outlet. (Fig. 2)
(15) Torque converter size

It is generally indicated in maximum diameter of flow passage or diameter of torque
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converter.

(16) Design radi

It is radius of previous element measured at the intersection point between design
streamline and theoretical end point of blade.

(17) Blade angie

This is blade angle and the angle is measured on the basis of the line, which is tangent

to intersection point on the design streamline and extended in the streamline direction.
(18) Torque converter range

Operating range in which torque is amplified.
(19) Coupling range

Operating range in which torque ratio is 1.0
(20) Coupling point

Starting point of coupling range after converter range is over
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4. Nomenclature

Q : Flow rate (m*/ sec)
Y : Specific weight (kgf / m°)
g :Acceleration of gravity (9.8m / sec?)
Ti : Torque (kgf. m)
Wi . Angular velocity (rad / sec)
- Speed ratio
. Torque ratio
. Loss of power (kgf. m / sec)

- Tangential component of absolute velocity (m / sec)

- Efficiency

E

A

L

vi

I :Radius from rotating center
1

o . Blade angle

N

. Engine speed (Rev/min)

5. Reference data

(1) Blade angle of each element and specification of torque converter

(2) Specific weight of ATF

6. Performance calculation by blade angle
6.1 Torque and power
Let pump torque to be T,, turbine torque to be T,, and stator torque to be Ts.
Then T, + T; =T, in converter range and T, = T, because T; = 0 in coupling range.
Let angular speed of pump to be W, and angular speed of turbine to be W..
Power in the torque converter is as followings :

Pump power=T,W,
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