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The Vibration Analysis of Cylinder and Screw for Industrial Centrifuge
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ABSTRACT

This paper estimated the stability of centrifuge as its rotating speed compared with the natural frequency of
cylinder and screw by finite element analysis. It shows that the one of exciting causes is the tooth passing
frequency of input and output parts by the periodic characteristics of transmission error due to an planetary gear
having three stages. Also, it proposed the critical speed of cylinder and screw by the Campbell diagram.
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Fig. 2 The FEM model of screw
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Fig. 3 The cross-section of cylinder and screw

Table 1 Mechanical properties of cylinder and screw Fig. 4 Planetary gear
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Table 2 The specification of planetary gear

Item list Description
> kgm) 7,900 ) I9P€ | Sun | Planet | Ring | Module | RPM
tep
E [GPa] 200 1st 17 | 45 | 107 15 | 3020.16
Yy 0.3 2nd 18 34 86 2 3416.95
o, [MPa] 254.6 3rd 19 35 89 2.5 3485.39
o, [MPa] 6194
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Fig. 6 Planetary gear(2nd)

Table 3 Step of carrier speed
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Table 4 Natural Frequency of cylinder and screw

Carrier speed Relative speed
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1| wg=s5—"—w _
A7 Wrgtry) TN wpe=wp— 0

YRX Oy fo .
2rp+rp)
_ TaX Dy
3 jwg = wgt 2Wrat rp)

2 {we= wg+

W13 = Wy~ 03

1 2 3 4 5
Cylinder 2576 | 3659 | 386.8 | 5424 | 667.5
Screw 2225 | 2548 | 546.2 | 553 5579
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Table 5 Mode shape of cylinder
Mode shape

Ist

2nd
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Table 6 Mode shape of screw
Mode shape

Ist

2nd

3.3 W/ & (Campbell diagram)
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Fig. 7 Campbell diagram of cylinder
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Fig. 8 Campbell diagram of screw
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