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Study on deformed frame structure of vehicles about safety for wheelchair users
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a. Original frame b. Deformed frame

Fig. 1. 3D model of Sub-frame
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Fig. 2 A finite element model of frame

Table. 1. Material properties of frame

Property Value
Material steel
Young's modulus 210 GPa
Poisson’s ratio 0.3
Thickness 2mm
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Fig. 3. Distribution of support and lode condition
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Table 2 Results of analysis for each force

Original frame Deformed frame

Von- Displac| Von- Displac
Force | mises ?:gfg empént mises ?;(ffg emI()ent

[MPa] [mm] | [MPal] [mm)]
10000N | 140.75 | 1.7039 | 1.2916 | 172.90 | 1.4510 | 0.3522
11000N | 164.42 | 1.5487 | 1.4208 | 189.52 | 1.3191 | 0.3875
12000N | 176.10 | 1.4197 | 1.5499 | 206.75 | 1.2092 | 0.3757
13000N | 190.77 | 1.3105 | 1.6791 | 223.98 | 1.1162 | 0.4549
14000N | 205.45 | 1.2169 | 1.8083 | 241.21 | 1.0365 | 0.4939
15000N | 220.12 | 1.1357 | 1.9374 | 258.44 | 0.9637 | 0.5284
16000N | 234.80 | 1.0648 | 2.0666 | 275.66 | 0.9069 | 0.5636
17000N | 249.47 | 1.0021 | 2.1957 | 292.89 | 0.8535 | 0.5988
18000N | 264.15 | 0.9464 | 2.3249 | 310.12 | 0.8013 | 0.6341
19000N | 278.82 | 0.8966 | 0.8966 | 327.35 | 0.7639 | 0.6933
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b. Deformed frame
Fig. 4 Von-mises stress and safety factor of frames at 19000N
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