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Vibration Characteristics of Impeller Shaft for Mixing Machine

According to the Positions of a Bearing Support
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ABSTRACT

This paper deals with the dynamic characteristics of the impeller shaft model which is the most important

part in developing the resin mixing machine. The can is rotating by air motor in mixing machine. Then the end

of shaft is fixed. The bearing support is to increase the fundamental natural frequency. The natural frequency

analysis using finite element analysis software are performed on the imported commercial impeller shaft model.

This paper presents calculated bearing stiffness of Soda, Harris and modified Harris formula considering contact

angle according to bearing supported position. The most important fundamental natural frequency of the impeller

shaft except bearing support is around 13.932 Hz. This paper presents one bearing and two bearings support

position to maximize the Ist natural frequency. The maximized fundamental natural frequency is around 48.843

Hz in one bearing support and 55.52 Hz in two bearings support.
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Table 1 Deep groove ball bearing 6200

Items Value
Z : Number of ball (Ea.) 8
D : Diameter of ball (m) 0.004762
« : Contact angle (°) 0
Impeller shaft load(N) 4.8853
F.(N) : bearing no : 1 4.8853
Load/bearing bearing no : 2 2.44265
50
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Fig. 1 Bearing stiffness curves of #6200

Table 2 Calculated bearing stiffness of deep groove
ball bearing (#6200)

Soda 45,678.37 N/m
No. of -
] Harris 13,429,440.5 N/m
Bearing : 1 - -
Modified Harris 4,502,518.5 N/m
Soda 36,254.95 N/m
No. of -
) Harris 10,658,954 N/m
Bearing : 2 - -
Modified Harris 3,786,151.7 N/m
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Fig. 2 Schematic diagram of impeller shaft supported
by bearing
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Fig. 3 Bearing support position variation of impeller
shaft according to number of bearings

Table 3 1st natural frequency impeller shaft of 1
bearing support

Bearing position Ist natural frequency(Hz)

13.998

15.451

17.383

19.498

21.984

25.011

28.798

33.66
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