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Abstract

The torque converter, a major part of automatic transmissions, has many difficulties in analysis
due to the factors such as power transmission through fluid flow, complex internal geometry, and
various operating conditions. Because of such difficulties, the dynamic analysis and design of a
torque converter are generally carried out by using equivalent performance model which is based
on the concept of mean flow path. Since the design procedures of a torque converter are essential
technology of automotive industry, the details of the procedures are rarely published. In this
study, the basic design procedures of a torque converter are systemized and coded based on the
equivalent performance model. The mathematical methods to deal with mean flow path determi-
nation and the core-shape are developed. And by using this model, the method of determination
of performance parameters satisfying the requested performance is proposed. Finally, to embody
the three-dimensional shape, the intermediate blade angles which maximize the tractive perfor-

mance are determined and laid out.
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Determination of outer radius and cross sectional
area of T/C which is performed with required spec.

’ Assumption for shell shape {

1

Calculation for 2-dimensional shape of design path
& core from cross section area and shape of shell

[ Cetermination of intet & cutlet radii cver
design path for each members

Determination of inlet & outlet angies which are satisfied with required performance
(stall torque ratio, coupling paint, maximum efficiency, capacity factor)

f
% Determination of intermediate angles which includes
: internal flow of blades

Calculation of 3-dimensional shape(coordinate) for each members

Fig. 2 Design procedure of torque converter
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Fig. 6 Estimated torque ratio of designed torque
converter

2.50E-06 —

2.00E-08 + ..

- |
2 BN
& 150E-06 . L ; :
> J‘ l i ; I ‘r \ i
$ 1.00E-08 — : — ‘
E‘ i | ; | | . \
\
5.00E-07 — { ‘ } :
} J T
NEREEEREREE
0.00E+00 -

0.00 010 0.20 0.30 040 0.50 0.60 0.70 0.80 0.90 1.00
speed ratio

Fig. 7 Estimated capacity factor of designed torque
converter
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top view front view side view

Fig. 10 Plane view of designed blade assembly
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