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Abstract In this study, the critical frequency happened at system is analyzed when the motor of camera
manufacturing system is working on the direction of Z axis. Configurations of modes at natural frequencies happened
at two models are investigated by the study result through modal analysis. The range of natural frequency in this
study system is from 100 Hz to 500 Hz. At this range, the maximum equivalent stress in case of 20 kg weight
becomes 6.2335MPa and this stress is shown as 50 times more than in case of 10 kg weight. The working safety
of system can be investigated through the analyses of natural frequency and harmonic response of this camera

manufacturing system.
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[Fig. 11 3D model of System

[Table 1] Property of material

JIS S45C Steel Al-6061
Density(kg/m”) 7861 2698
Young's Modulus 205GPa 69GPa
Poisson’s Modulus 0.29 0.33
Um‘gfrt:ngT;“Sﬂe 569MPa 310MPa
Yield Tensile Strength 343MPa 276MPa

Elements

[Fig. 2] Mesh of analysis model
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[Fig. 31 Constraint conditions of model
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[Table 2] Configurations of total deformations at
natural frequencies of modes (model 1)

1™ mode: 134.01Hz
Maximum deformation: 72.7mm

2" mode: 365.99Hz
Maximum deformation: 70.lmm

3 mode: 379.24Hz
Maximum deformation: 17.3mm

4™ mode: 453.99Hz Maximum
deformation: 39.1mm

5" mode: 454.67Hz,
Maximum deformation: 39.2mm

6" mode: 463.96Hz
Maximum deformation: 39.2mm
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[Table 3] Configurations of total deformations at
natural frequencies of modes (model 2)

1™ mode: 134.01Hz Maximum
deformation: 72.7mm

2™ mode: 268.31Hz Maximum
deformation: 12.3mm

3 mode: 365.99Hz Maximum
deformation: 70.1mm

4™ mode: 377.16Hz Maximum
deformation: 12.8mm

5" mode: 453.99Hz Maximum
deformation: 39.1mm

6™ mode: 454.67Hz Maximum
deformation: 39.2mm
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[Fig. 4] Frequency response at model 1
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B: Harmonic Response10KG_50M_Two_side
Total Deforrnation

Type: Total Deforrnation

Frequency: 268. Hz
Phaze Angle: 96.069 *
Unit: mrn

2.2653e-5 Max
2.0136e-5
1.7619e-5
1.5102e-5
1.2580e-2
1.0068e-5
7.05008e-6
5.033%-6
2.5160e-6
0 Min

[Fig. 5] Total deformation at critical frequency(model 1)

B: Harmonk Response10KG_S0N_Two_side
Equivalent Stress

Type: Equivalent (von-Mises) Stress
Frequency: 268. Hz
Phase Angle: 96,069 *
Unit: MPa

0.02893 Max
0.025715
0.022501
0.019287
0.016072
0.012858
0.0096433
0.0064288
0.0032144
9.2766e-10 Min

[Fig. 6] Equivalent stress at critical frequency (model 1)
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[Fig. 7] Frequency response at model 2
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C: Harmonic Response20KG_30N_Two_side
Total Deformation
Type: Total Deformation
Frequency: 280 HZ
Phase Angle: 71.22 °
Unit: mm

0.0049181 Max
0.0044263
00039345
0.0034427
0.0029509
0.0024591
0.00196732
00014754
0.00098363
0.00049181
0 Min

[Fig. 8] Total deformation at critical frequency(model 2)
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