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Vibration Study and Analysis of Vertical Cartesian Robot using The Finite Element Method
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Abstract

This paper is to study and analyze the vibration of the
Vertical Cartesian Robot which has in various industries,
particularly in HDD industry. The mechanical vibrations will occur
during the movement of Vertical Cartesian Robot and will affect
to make the errors and damages in the HDD test such as
resonant problem. In this study will analyze and determine the
natural frequency and mode shape of Vertical Cartesian Robot
model form by there is the size of 0.398 meter wide, 1.058 meter
long, and 0.559 meter high by Measurement Technique and
Finite Element Method using MSC.VisualNastran 4D program
which the result will be useful against the vibration control of
Vertical Cartesian Robot that occur in the manufacturing process.
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MSC.VisualNastran 4D W auUUNATILLLE 1R Vertical
Cartesian Robot 8g@UMIILNL Y 31n328£10 - 50 cm Tasn

Funriuns Z 1uszez 10 cm

Mode Frequency Measurement (Hz)
No. 10 cm 20 cm 30 cm 40 cm 50 cm
1 41.52 42.65 40.47 41.87 39.81
2 51.67 51.81 51.85 52.29 52.49
3 59.23 63.60 61.27 61.13 60.59
4 63.60 70.89 66.30 62.31 60.78
5 75.23 106.72 75.29 117.93 75.43
6 9413 | 133.80 | 11554 | 119.18 | 117.02
7 155.19 150.25 143.25 159.73 135.66
8 158.21 | 17267 | 151.70 | 179.92 | 170.32
9 182.51 183.07 184.85 194.77 191.58
10 186.87 202.86 189.72 213.69 193.31
a13197 2 uaeIaNAsIINTIEI I 10 Tnaa Taslusunsy

MSC.VisualNastran 4D t4aLUWNavaILUUTIa Vertical
Cartesian Robot agiduA®hILA® Y 91N328260 - 100 cm Tasn

Funvauns Z 1uszez 10 cm

Mode Frequency Measurement (Hz)

No. 60 cm 70 cm 80 cm 90 cm 100 cm
1 39.78 40.21 40.92 42.70 43.22
2 52.70 52.58 52.31 52.14 51.69
3 60.74 60.88 61.62 65.35 70.04
4 61.25 64.76 69.73 75.19 76.90
5 75.74 76.49 77.43 104.30 109.64
6 115.73 113.21 110.67 143.34 156.34
7 134.63 138.00 144.47 148.23 159.22
8 170.99 157.21 149.58 168.86 175.77
9 187.73 184.91 184.25 192.05 185.15
10 188.96 189.40 192.42 197.80 190.42
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WA Y 37n3282 10 - 50 cm taufidurtawny Z iuszez 10 cm

Mode Frequency Measurement (Hz)

No. 10 cm 20 cm 30 cm 40 cm 50 cm
1 40.0 40.5 40.0 41.0 39.5
2 50.0 50.3 50.3 50.0 50.3
3 56.5 63.8 62.0 61.5 59.5
4 58.8 71.8 64.8 70.5 63.5
5 74.3 103.8 71.8 111.8 70.5
6 93.5 128.8 110.5 117.5 116.8
7 153.8 150.8 141.5 155.8 135.0
8 156.8 172.3 162.5 178.3 168.8
9 171.8 183.3 182.5 194.0 186.8
10 187.5 199.8 186.8 2115 192.8
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WA Y 37n3282 60 - 100 cm lagnduniauny Z 1uszaz 10 cm

Mode Frequency Measurement (Hz)

No. 60 cm 70 cm 80 cm 90 cm 100 cm
1 39.5 40.0 40.0 39.5 42.5
2 50.5 50.5 50.0 50.0 50.3
3 61.0 60.5 61.0 63.5 70.5
4 62.5 62.0 68.0 72.3 74.5
5 71.8 775 75.5 104.3 106.5
6 117.5 110.5 108.5 144.0 156.5
7 133.5 1345 141.0 147.5 158.5
8 164.0 155.0 145.5 168.0 174.5
9 178.0 181.5 179.5 192.0 185.3
10 187.8 188.5 191.0 198.0 189.5
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Y uszez 10 cm

Mode Frequency Measurement (Hz)
No. 10cm | 20cm | 30cm | 40 cm
1 41.52 | 40.68 38.69 37.61
2 51.67 50.48 | 48.66 | 46.75
3 59.23 57.96 54.01 56.58
4 63.60 64.16 61.33 75.97
5 75.23 76.40 76.59 91.26
6 94.13 | 111.27 99.81 | 104.17
7 155.19 | 129.39 | 150.13 | 156.21
8 158.21 | 153.94 | 155.86 | 158.29
9 182.51 | 160.54 | 170.67 | 184.93
10 186.87 | 167.78 | 182.49 | 209.61
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1JBUIUNAVBILULTIAEY Vertical Cartesian Robot BgfidiLm1ks

WA Z 91N3282 10 - 40 cm lagndunisunny Y iduszas 10 cm

Mode Frequency Measurement (Hz)
No. 10cm | 20cm | 30 cm | 40 cm
1 40.0 38.5 38.0 36.5
2 50.0 48.5 46.5 46.0
3 56.5 56.5 51.5 56.0
4 58.8 61.5 61.0 75.0
5 74.3 71.5 75.0 92.0
6 93.5 | 109.5 98.5 | 104.0
7 153.8 | 1225 | 149.5 | 155.5
8 156.8 | 1545 | 155.5 | 156.5
9 171.8 | 159.0 | 169.5 | 184.0
10 187.5 | 167.0 | 181.0 | 210.0
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