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Structural and Modal Analysis of Treadmill Roller

Jong-Sun Lee®, Ji-Hong Kim'
Daejin University”
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Table 1 Material properties

Modulus of Densit Poisson’s
Material Elasticity o(k /m%’) Ratio
E(Gpa) £ v
Steel 206.8 7800 0.28
Al 71.7 2800 0.34
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Fig. 2 1/2 Model for rear roller
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Fig. 3 Finite element for front roller
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Fig. 4 Finite element for rear roller
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Fig. 5 Boundary condition for front roller
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Fig. 6 Boundary condition for rear roller

Table 2 Structural analysis result for rear roller

Force |Displacement Strain Stress

(N) (mm) (MPa)

S0 | oosa | 205410 | 42410

30 | o1 | 3700 | 72781

10, 1 o161 | osa7s10¢ | 113003
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Table 3 Structural analysis result for front roller
PS?;;e(g;u Dlsp(lrzrilcrir)nem Strain ?I\t/ﬁ%is)
3060 0.158 237107 | 49.050
0 |5610 0.289 435+107 | 89.925
8160 0.421 6.32¢10™ | 130.800
0 -00123  {0.894=107| 1849
1500 13960 0.147 225+107 | 46,560
5610 0.278 423+10"| 87.435
8160 0.410 6.20«107 | 128.310
0 -0.0247 | 1.79%107*| 36.990
3060 0.136 2.13+107 | 44.070
3000 | r
3610 0.267 411%107 | 84.945
8160 0.399 6.08x107 | 125.820
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Table 4 Modal analysis result for front and rear

roller
M Frequency Motor RPM  |Belt Velocity
3 (Hz) (rpm) (km/h)
e | front | rear front rear | front | rear
119915 |11.873| 5949 | 71238 | 3.9 | 4.7
2 110266]12.115| 61596 | 726.9 4.1 4.8
3 11455116318 | 873.06 | 979.08 | 58 | 65
4 | 2267 }22.315| 1360.2 | 13389 | 9.0 | 88
5 12311422644 | 1386.84 | 135864 | 9.2 | 90
6 |28.736 | 33.025 [ 1724.16 | 19815 | 114 | 13.1
7 129766 | 34.132 | 178596 | 2047.92 | 11.8 | 135
8 |47.263 | 52.716 | 2835.78 | 316296 | 18.7 | 20.9
9 |50.636 | 52.787 | 3038.16 | 3167.22 | 20.0 | 20.9
10 1 52.379 153.729 | 3142.74 1 3223.74 | 20.7 | 21.3
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