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Design of turbine blades of torque converter based on reverse technology

LIU Zong-qi, LI Zhi-yuan, XIA Guang
(School of Mechanical and Automotive Engineering, Hefei University of Technology, Hefei 230009, Anhui, China)

Abstract: In order to shorten the design cycle of torque converter and reduce the dependence of
experience in design, the reverse technology was used to calculate and analyze the data of
turbine’s stamping blades. Based on the generalized torus coordinate system of liquid flow, the
mathematical expression of blade design baseline was deduced, the machine coordinates of blade
were obtained accurately on both inside and outside rings, and the original characteristic
expression of new torque converter was described. Then, new torque converter with designed
blades was tested and compared with prototype. Test result indicates that new converter
efficiency and torque ratio with new turbine blades are only 0. 5% lower than prototype, and the
torque coefficient is only 1% lower. The error between new blade and origin one is less than
0.605 2%. Therefore, the torus and axial surface equations obtained from torus coordinate
system is accurate. This method offers a new choice to ensure the reliability of product and
shorten its cycle in the design of torque converter. 2 tabs, 20 figs, 13 refs.
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Fig.1 Torque converter
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Fig. 4 Profile along design baseline
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Fig.5 Torus coordinate systems
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Fig. 6 Axial projection
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Fig. 7 Orthographic projection
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Fig. 9 Reverse flow chart of blade
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Tab.1 Coordinates of points on outer cycle and

inner cycle of turbine blade

J= x/mm y/mm z/mm
1 130. 14 33.45 2.89
2 123.59 22.83 10. 15
3 128.05 13. 33 18. 57
4 118.72 6. 54 26.09
5 107.72 5.02 2.43
6 93.97 9.57 35. 77
7 85.58 17.58 35.02
8 75.18 26.43 34.93
9 88.59 34.90 32.51

10 55.00 42.41 28. 82

11 80. 27 26.02 11.19

12 80. 19 22.76 12. 64

13 90. 94 19.18 13.02

14 95. 82 15.63 14.27

15 97.00 21.29 14.52

16 100. 50 9.54 14. 11

17 104. 75 8.16 12. 66

18 148. 55 12.25 10.17

19 111. 29 13. 35 7.29

20 113. 00 14. 25 4. 48
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Fig. 10 Coordinate points on turbine blade
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Tab.2 Computation errors
F/NiR2E /mm —0.600 1
R 2E /mm 0.605 2
SR 2/ mm 0.001 9
R ITR/mm 0.055 5
i B 22/ mm 0.055 5
REA T3 25 /mm? 0.003 1
VR N R 22 e/ 99.124 8
VEIIEAMER 22 el / 4 0.875 2
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Fig. 12 Prototype of turbine blade
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