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Abstract In order to study the effect of torsion precision on pre-setting process the elastic-
plastic theory was used to discuss the pre-setting process of torsion bar spring. Then a
mathematical model changing with stress torque and residual stress was obtained under yield pre-
setting and plasticity pre-setting situation. The ABAQUS software was used to simulate torsion bar
spring with different models and pre-setting situations and the effect of pre-setting precision on
torsion bar spring was analyzed. The results showed that the effect of torsion bar spring pre-setting
process in the range of torsion error on pre-setting is less than 5% . The test data not only validates
correctness of the finite element model but shows that torsion bar spring with no more than +1°
pre-setting error can be seen approximately equivalent. The results provide a theoretical reference
for improving the process of torsion bar spring pre-setting.

Key words torsion bar spring elastic-plastic pre-setting process numerical simulation pre-
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Fig. 1 Schematic of torsion bar spring and force Fig.2 Schematic of torsion bar spring pre-setting
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Fig. 3 Stress distribution at different stages of torsion
bar spring section
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45CrNiMoVA
45CrNiMoV A 1 36

1 45CrNiMoV A
E =19. 8 GPa.

1 45CrNiMoVA

Table 1 Material parameters of 45CrNiMoVA
Ty T
-3
MPa MPa g cm GPa rad
1470 1350 7.8 76 0.3 0.0155
2

Table 2 Different models of torsion bar springs

1 48 1980 59 6 103 +1 35
2 50 1980 59 o6 106 +1 35
3 54 1980 59 6 98 +1 34
4 56 1980 59 6 96 =1 30
2.2
4
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Fig. 4 Schematic of tracked vehicles three-dimensional
model
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Fig. 5 Schematic of torsion bar spring three-dimensional

solid geometry
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Fig.6 Model of loaded and restrained torsion bar spring
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Fig. 7 Schematic of two dimensions finite element 9

meshing for torsion bar sprin
9 pring Fig. 9 Unload stress distribution of torsion bar
spring pre-setting
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2 Fig. 10 Plastic deformation distribution of cross section
2 1 . after six times torsion bar spring pre-setting
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PEEQ
o /Pa
1.369 x lg
1255 % 1
1141 x 10° £1°
1027 x 10° 3
9.125 % 10°
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igggi igﬁ Table 3 Simulation data of torsion bar spring
3423 x 10° re-settin
2283 x 10° P g
1142 x 10°
1.868 x 10°
mm mm 5 s o
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Fig. 8 Stress distribution of torsion bar spring 102 34.28 —_1°
cross section
1 48 1980 103 34. 66
8 104 35.06 +1°
1. 369 GPa 1. 350 GPa
1. 470 GPa
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