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Multi-Objective Optimal Design of Vehicle Power Train
— Optimization of Torque Converter Geometry —

Kikuo FUJITA, Shinsuke AKAGI, Yoshitomo SASAKI,
Shuichi KAWAMURA, Tokimori SAKA and Takanori HIRATA

Multi-objective optimal design of a vehicle power train is presented for the geometry of a torque converter.
The power train is composed of an engine, a torque converter, a transmission and a final gear, and it is

an essential subsystem of a vehicle in items of its acceleration performance and fuel economy, etc.

this paper, a practical method of optimizing the geometry of a torque converter is proposed, and trade-off
relationships among the objectives are demonstrated by means of design optimization. In the optimization
calculation the geometry is manipulated using spline curves, an appropriate evaluation method for torque
converter performance is utilized, and successive quadratic programming is used as an optimization algorithm.

A computational example demonstrates the effectiveness of the proposed optimization method.

Key Words: Optimal Design, Multi-Objective Optimization, Vehicle Power Train, Torque Converter,
Successive Quadratic Programming
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(a) Center line represented
with spline curve

(b) 2-dimensional shell-side
and core-side boundaries

(c) 3-dimensional
geometry

Fig. 2 Generation model for blade geometry
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Table 1 Optimization results of power train perfor-
mance (regularized)

Case 3
0.99883
1.00224
0.99834
0.99627

Item | Casel]| Case2

0.99999| 1.00118
1.00092 | 0.99684
0.99997| 1.00170
1.00617 | 0.99755

Fuel consumption
Following response
Acceleration
Starting response

Following 7 1.01

Acceleration

Fuel

1.01- Starting response
Fig. 3 Comparison of optimization results

5 0000

doodboooooouoobuooboboooa
000 l0d0oddoU0oooouodo 400000
dooooooooboobooobooboobooooa
000D 3Ud0ob000odogooooooooao
doooooooboooobuooboobouoooa
dooooboboooouobouoboobooooa
Jo0oo00o0oU0ooo0o0oO0oo0ooOoooogooo 1.0
0000000000 oooDooOooooood4a0d
dofdooobobuooooouoobboobooooa
00000000 @ouoooood (b)o (d)
OCasell0O0OU0O0OOODOOOOO

00000000ooooooog SPARC
Station 20 model 610 00000 10000000
Joob50002000000000000 1000
0500200000000000000000000
goooobobooooooda

6 0O O

goobobooooooboobbobooooooboo
gboobooboooooboboobooboobo

2 00000000D000000D0D00000000000000
gooo

807
R R | |
R AR—— AN
Turbiné Pump Turbine: ump

AR AR
Stator

2R 2R—

(@) Initial geometry
(meridian section)

(b) Optimal geometry
(meridian section)

(c) Initial geometry
(3-dimentinal)

(d) Optimal geometry
(3-dimentinal)

Fig. 4 An example of optimization results
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