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Variable Shock Loss Coefficient

Li Xiaotian Wang Anlin Ci Jian
(College of Mechanical Engineering, Tongji University, Shanghai 201804, China)

Abstract

In order to overcome the prediction error of classic torque converter model which caused by
inaccurate shock loss prediction, a torque converter dynamic model with variable shock loss coefficient
was developed. Using bond graph method, the model analyzes working wheel’ s performance and
energy losses to construct model formulas by geometry parameters, and variable shock loss coefficient
method was used to improve model’s accuracy. Test result shows classic constant coefficient method’s
percent error can reach to 15% ~60% in speed ratio range between 0 and 1, but the result of variable

shock loss coefficient is less than 10% in all conditions, which is better than that with classic constant
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coefficient method.
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Fig.1 Bond graph model of torque converter
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Tab.1 Main parameters of torque converter
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Fig.2 Main parameters of torque converter
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Fig.3 Subsystem diagram of working wheels
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Fig.4 Subsystem diagram of pressure losses
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Fig.5 Torque converter dynamic system diagram
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Tab.2 Main parameters of torque converter prototype

2R HfH 28 HfH
Rp/m 0.099 Bra/ (%) 36
Rpa/m 0.161 Bor /(%) 78
Ry /m 0.159 B2/ (%) 147
Rpo/m 0.097 by /m 0.035
Rpi1/m 0.867 by, /m 0.021
Rpy/m 0.867 by /m 0.021
B /(%) 55 bpy/m 0.035
B2/ (%) 65 bpy/m 0.038
Br1/(%) 141 bp,/m 0.038
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Fig.6 Torque converter prototype dimensionless performance measurements and predictions
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Fig.7 Percent error of predicted dimensionless performance with two methods
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Tab.3 Percent error comparison of dimensionless

performance predictions
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BOR n REIE /% 8.769 3.623
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