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Abstract

In response to the issue of insufficient static strength of the frame of a certain electric lightweight
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motorcycle under vertical conditions, a lightweight method based on relative sensitivity analysis
for the frame of the electric lightweight motorcycle was proposed. After a finite element model
established for the frame of the electric lightweight motorcycle, an optimization model was estab-
lished and the optimal design variables of the frame were determined. Employing a thickness di-
mension optimization strategy, the optimal cross-sectional dimensions were sought. The research
results show that the maximum Von Mises stress value of the optimized motorcycle frame is re-
duced by 51.15% compared with it before optimization, and the body weight is reduced by 1.11 kg.
The optimized motorcycle frame can also meet the needs of electric moped for speed, power, and
endurance.
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Table 1. Optimal design variables for lightweight analysis of electric light mo-
torcycle frame
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Figure 1. Finite element model of electric light motorcycle frame
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Table 2. Boundary conditions of electric light motorcycle frame under three working conditions
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Figure 2. Static maximum Von Mises stress of electric light
motorcycle frame under multiple working conditions
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Table 3. Initial values and optimized values of main design parameters of electric light motorcycle frame
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Figure 3. The relative sensitivity of stress to mass of electric light motorcycle frame under
vertical working conditions
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Figure 4. Variation curve of electric light motorcycle frame mass with itera-
tion times under vertical working conditions

B4 EETRATHEREFERREMAKIBE L

6. EET A TRENANEEREFERIFBINTSHEREZ
6.1. RENRIRRREFRNFHBERZ

E T T PRI AL B T i e 3 588 2 3 0 2R S RE R BT EAT BRI 151 5 AR T T 00 T 47 B4 SRR,
iAt)e, FEEEAZLH Von Mises N /7 B& AR JEARARER AR, AL TOUALRT R B T 51.15%.

Patran 2010 30-Mar-22 16:17:11 4.76+002)
Fringe: ¢Z. Al :Static Subcase. Stress Tensor. . von Mises. 2 of 3 layers (Maximum)

Deform: cz. Al :Static Subcase. Displacements. Translational. 4.44+002

4.13+002

3.81+002

3.49+002
3,l7+002‘r
2.86+002,
2.54+002
2.22+002)
1.90+002]
1.59+002
1.27+002

9.52+001

6.35+001

3.17+001

£ Y 8.39-012
X default_Fringe :
< Max 4.76+002 @Nd 17787
—X Min 8.39-012 @Nd 24442
default_Deformation:
Max 7.73+000 @Nd 47019

(@)

DOI: 10.12677/met.2023.126058 535 IR N EASE N


https://doi.org/10.12677/met.2023.126058

A EaE

Patran 2010 26-Mar-22 17:21:43
Fringe: cz_f319, Static Subcase:D 15, Stre: ises, 2 of 3 layers (Maximum)
Deform: cz_f319, Static Subcase:D 16. Dis

1.87+00:

1.71+00:

‘\ default_Fringe :
bR 4 Max 2.33+002 @Nd 52951
Min 1.39-011 @Nd 24071
default_Deformation:
Max 7.73+000 @Nd 47019

(b)

Figure 5. Von Mises stress nephogram of electric light motorcycle frame before and after optimization. (a) The stress ne-
phogram of the electric light motorcycle frame before optimization; (b) The stress nephogram of the electric light motorcycle
frame after optimization
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Table 5. Resonance speed of electric light friction driving on different roads
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