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ABSTRACT

By applying METHOD 514.8 of the US military standard MIL-STD-810H, vibration analysis of the
winding core automatic feeding device was performed during vehicle transportation. The contact point between
the LM guide and main support frame was weak in the vertical axis, transverse axis, and longitudinal axis
during the transportation of the automatic winding core feeder vehicle, and the maximum equivalent stress
was 236.31 MPa in the longitudinal axis. When random vibration was applied, the safety margin in the
longitudinal direction was 0.26, indicating low safety. The safety margin was changed by increasing the
damage factor to 0.1. Finally, the safety margin was improved to 3.48 to secure safety. Resonance occurred
with a Q factor of 9.34 in the harmonic response to which the RMS value of the ASD data was input, and
the vertical axis safety margin was derived as 0.16. When the damping factor was 0.15, the Q factor was
3.37, and resonance was avoided with a safety margin of 6.62.

Keywords : Film Winding Core(2F| =0{), Automatic Supply System(AFSS=ZZHR|), Random Vibration
Analysis(BE! &S 5llAd), Modal Analysis(2= 35lfAd), Harmonic Response(StZ2< S&)
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Table 1 Frequency convergence in 1st mode according to mesh size

Mesh Size 1000mm 1050mm 1100mm 1150mm 1200mm 1250mm 1300mm
Nodes 532035 443394 440651 414982 403823 400534 375586
Elements 150276 98306 97791 94862 91208 90436 87563
Frequency(Hz) 7.7189 7.7512 7.6843 7.7422 7.7773 7.7754 2.9666
Table 2 Properties of material
Material AL 6061 SCM420 Alluminum alloy
Density [g/cm?®] 2.7 7.85 2.78
Young's Modulus [GPa] 68.9 190 71
Poisson's Ratio 0.33 0.28 0.33
Shear Modulus [GPa] 259 80 26.6
Yield Strength [MPa} 276 365 280
Table 3 Composite wheeled vehicle vibration exposure
Vertical Transverse Longitudinal
Frequency(Hz) ASD(g*/Hz) Frequency(Hz) ASD(g*/Hz) Frequency(Hz) ASD(g?/Hz)
5 0.12765 5 0.04070 5 0.01848
6 0.12926 6 0.04415 6 0.02373
7 0.30000 7 0.11000 7 0.05000
8 0.30000 8 0.11000 8 0.05000
9 0.10000 9 0.04250 9 0.02016
12 0.10000 12 0.04250 12 0.02016
14 0.15000 14 0.07400 14 0.05000
16 0.15000 16 0.07400 16 0.05000
19 0.04000 19 0.02000 19 0.01030
90 0.00600 100 0.00074 23 0.01030
125 0.00400 189 0.00130 25 0.00833
190 0.00400 350 0.00400 66 0.00114
211 0.00600 425 0.00400 84 0.00107
440 0.00600 482 0.00210 90 0.00167
500 0.00204 500 0.00142 165 0.00151
rms = 2.24g rms = 1.45g 221 0.00333
455 0.00296
500 0.00204
rms = 1.32g
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Fig. 3 Modal shape of automatic supply system
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Fig. 4 Modal shape of automatic supply system
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Fig. 5 Equivalent stress(random vibration)

Table 4 Margin of safeties(random vibration)

Vertical Transverse
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Value 1.24
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(c) Longitudinal
Fig. 7 Equivalent stress(harmonic response)

Table 5 Results of Q Factor
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Value 9.34 2.38 3.65
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Fig. 8 Frequency response worksheet
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Fig. 9 Application of damping system
Table 6 Margin of safeties(harmonic response)
Direction Vertical Transverse | Longitudinal
Value 0.16 3.03 331
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