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A study on the structural characteristics and roll behavior
of suspension for the section profile of torsion beam

ABSTRACT

The kinematic and compliance characteristics of torsion beam axle is structurally related to the
location and section profile of torsion beam and the span from body mounting point to wheel center.
This paper presents the effect of section properties in torsion beam on the structural characteristics and
roll behavior of suspension. The structural characteristics is on the maximum stress in the welding area
of torsion beam and the roll behavior is on roll steer and roll camber of suspension which are important
for controllability and stability in cornering.

Four factors are used for the section design of torsion beam, which are thickness, midline length,
arc inner radius, and sector half angle. Through the structural and quasi-static analysis made for six
torsion beam axle models, it can be noticed that roll steer and the structural durability of suspension are
closely related to warping constant and shear center in section properties of torsion beam.
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Table 1 Section properties of torsion beams
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Properties Notation(unit) Case 1 Case 2 Case 3 Case 4 Case 5 Case 6
Thickness t(mm) 45 45 45 6 6 6
Midline length L(mm) 205 205 205 207 207 207

Arc inner radius R(mm) 25 15 15 25 15 15
Sector half angle Y (deg) 10 20 30 10 20 30
Area A(mm?) 927 925 923 1246 1248 1242
MOIx Ix(mm®) 6.60ES 6.82E5 6.52E5 8.82E6 9.11E6 8.95E6
MOIz Iz(mm") 6.87ES 6.83E5 7.21ES 9.18E5 9.13E5 9.73E5
Torsional constant K(mm®) 6212 6155 6145 14700 14740 14650
Warping constant Cw(mm®) 1.05E8 2.36E7 1.15E7 1.60E8 4.36E7 2.40E7
4084.5, 4083.7, 4083.3, 4084.6, 4083.8, 4083.4,
Centroid(x,2) €z (mm,mm) 164.3 161.8 158.5 164.9 162.6 159.2
4102.0, | 40952, | 4094.6, | 4102.1, | 40954, | 40947,
Shear center(x,) $.C. (mm,mm) 226.1 2198 | 2074 | 2269 | 2209 | 2084
Chassis : Engineering Principles, 2nd edition,
Table 2 Chassis components for kinematics
Component Type Number
Trailing arm mounting Bush 2
S/ABS UPR&Chassis Bush 2
S/ABS LWR&Trailing arm Bush 2
Spring Stiffness 2
S/ABS Damping force 2
Torsion beam Beam element 1
Torsion beam&Trailing arm Fixed joint 2
Trailing arm Rigid body 2




