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Abstract The warping torsion theory is used in torsion stiffness calculation for vehicle’ s rear twist beam and the stiffness is
shown as displacement produced by per Newton force on the wheel center. Considering that the stiffness depends on lateral beam
mostly, the torque applied on that beam and the displacement of wheel center are derived from force analysis and geometric
relations. Typical beam sections are introduced and the relevant calculation formulas of torsional constant are provided, that of
warping constant is also deduced for the simplified main beam section by using the mechanics of thin walled structure. The torsion
angle at main beam’ s outside most section is calculated according to the warping theory of thin walled structure, then the torsion
stiffness is get for both of the twist beams with or without lateral bar and the influencing factors are also analyzed. Comparing with
the test results, the calculating error is from 7. 4% to 10. 4% , much better than the results considering free torsion only. With
outline dimensions and section parameters, the calculating method can advance the target estimating job and cut the developing
period in concept design stage.
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Fig. 1 Dimensions of twist beam and force

analysis when twisted
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Fig.2 Typical beam section
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Fig.3  Simplified beam section
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Fig.4 Importance of influence factors to torsion stiffness
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Tab.1 Parameters and stiffness of three twist beam

H 3 Beam A %5 %% Beam B 3 Beam C

4B Track L, /mm 1 520 1 564 1535
INE K Effective length of longitudinal beam R/mm 420 400 440
F 3 Position of beam r/mm 170 175 220
L4 5 [A1BE Spacing of fixing points L,/mm 1 165 1170 1200
FIRKEF Length of beam L/mm 1120 1180 1156
BRI Section 4/\\ /C;\ | |
FRHFEER M H AL Torsion constant of beam J/mm* 26 922 5225 13 680
= 25 i 1 54X Warping constant of beam [, /mm® 6.41 x 107 2.12 x107 3.85 x10°
AT HLEE AR H AL Torsion constant of bar ,]ﬂm:/mm4 / 12 692 /
I3 55 (8 Stiffness calculated K,/ (N/mm) 24.36 14. 16 15.7
NI SISMIE Stiffness measured K,/ (N/mm) 26.3 15.8 17. 1
BB FN 22 Error 7.4% 10. 4% 8.2%
@%Lﬁ:ﬁ H FHTE%HHLE"JTE%N'JE#”%{@ .3 5 9.0
Stiffness calculated at free torsion K;/(N/mm)
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