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Abstract

A parametric design method of a torque converter was proposed, and the design cycle was greatly
shortened by integrating the whole parametric design process into Creo design software. The
three-segment arc method was applied first to complete the parametric design of torus, and then
the parametric design process of pump, turbine and stator was introduced respectively. In the end,
the parametric geometric model and flow channel model of the torque converter were constructed.
The three-dimensional flow field of original model and parametric design model were calculated
by using the same simulation strategy. The results show that performance calculation results be-
fore and after parametric design are almost identical, which verifies the correctness of the para-
metric design method. The proposed method realizes the quick modification of a torque converter,
and provides model basis for further performance optimal design.
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Figure 1. Schematic diagram of conformal transformation

B 1. RATRREE

3. ¥
3.1. ERESEET

T Creo ZHEW M, R =R L0 1A 5E 8 A B AT IE S B &, BB
Bt D. AR E WS —., =R U E SRR AN . FRYE I 7 AR T i AR AR AR 5 ) TR

M, S NFE TR £, 32— e P IR 1) R R ZR AN N IR, W25 S5 T 13 A8 A0 28 96 BA [ 3 46
N 2 Ao

Figure 2. Preliminary parametric design of torus
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Figure 3. Parametric design of practical
torus
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Figure 4. Two-dimensional design curve of core and shell
in pump blade
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Figure 5. Comparison of two-dimensional parametric design curve and ac-
tual curve for pump core and shell
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Figure 6. Parametric design process of pump
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Figure 7. Two-dimensional design curve of core and shell in turbine blade
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Figure 8. Comparison of two-dimensional parametric design curve
and actual curve for turbine core and shell
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Figure 9. Parametric design process of turbine
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Figure 10. Parametric design diagram of middle arc for blade
thickness profile in stator core and shell
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Figure 11. Variation of blade thickness in stator core and shell along middle arc
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Figure 12. Parametric design process of stator
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Figure 13. Parametric geometric and whole channel models of the torque converter
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Figure 14. Single channel parametric model of the torque converter
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Figure 15. Computational model of single channel
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Figure 16. Comparison of hydraulic performance between
parametric model and original model
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