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Abstract

Based on the laminated plate theory, combined with the stiffness formula of the isotropic material
stabilizer bar and the formula of the equivalent shear modulus of the fiber composite plate, the
theoretical formula of the stiffness of the composite stabilizer bar is derived. Then, the stiffness
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and strength of metal and composite stabilizer bars are analyzed by finite element simulation. In
the case of the same stiffness, the strength of the composite stabilizer bar fully meets the require-
ments, which verifies the reliability of the composite stabilizer bar, and the weight of the compo-
site stabilizer bar is reduced by 52.2% compared with the metal stabilizer bar. Finally, the stiff-
ness analysis results are compared with the theoretical calculation, and the error is less than 5%.
This study can provide a theoretical reference for the design of this kind of composite stabilizer
bar.
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Figure 1. Stabilizer bar structure dimension parameter diagram
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Table 1. Stabilizer rod structure dimensions
1 RENEBRS
ZH fH/mm ZH H/mm
L, 294 Ly 83
L3 88 Ls 220
Ly 694 Le 118
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Figure 2. Relationship between stiffness and key parameters: (a) Influence diagram of outside diameter; (b) Influence dia-

gram of elastic modulus
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Figure 3. Three-dimensional model of stabilizer bar: (a) Metal stabilizer bar model; (b) Composite stabilizer bar model
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Table 2. Stabilizer bar mass

F2 REFRE

& BT B Ak ER IR R
i (kg) 3.99 1.91 52.2%
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Table 3. Glass fiber composite engineering constant
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Table 4. Rubber material parameter

= 4. BERMREH

ZH fa
C10 0.6511
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Figure 4. Composite material apply effect diagram
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Figure 6. Boundary condition setting
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Figure 7. Load setting
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Figure 8. Stabilizer bar stress cloud diagram. (a) Stress nephogram of metal stabilizer bar; (b) Stress nephogram of composite
stabilizer bar
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Figure 9. Stabilizer stiffness calculation model
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Figure 10. Stabilizer rod displacement cloud diagram. (a) Metal stabilizer bar displacement cloud image; (b) Composite sta-
bilizer rod displacement cloud image
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Figure 11. Stabilizer bar force-displacement curve
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Table 5. Comparison of finite element and theoretical results
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Table 6. Stabilizer rod modal results
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