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Vibration Reduction of Electric Hand Grinder
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ABSTRACT

The vibration of an electric hand grinder originates from the motor, gear, bearing, and fan. Its
excessive vibration can be harmful to workers, To reduce the vibration of an eleciric hand grinder.

frequency analysis for the vibration signals of a running electric hand grinder and modal test for the
each part were done. The results show that the vibration is due to the resonance of the case. To
remove the resonance, the case structure was modified and the bearing cap was replaced on a basis
of the results of the rotor dynamic analysis using SAMCEF. As a result, the vibration of the electric

hand grinder was reduced greatly.
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Fig.3 Power spectrum

Table 1 Generating frequencies

Parts Frequency (Hz)
700
1400
Motor 9800
3400
Gear 2200
Wheel 200
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Table 2 Comparison between natural frequency
and exciting frequency

Natural Exciting
Parts frequency frequency | Component
(Hz) (Hz)
1442 1418 Motor
Case
2230 2200 Gear

4th mode
1418 Hz

6th mode
2200 Hz

Fig.6 ODS at natural frequency
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(b) Modified case
Fig.7 Modification of the case

(a) Original case

(a) 4th natural frequency (b) 4th natural frequency
(before) (after)

(d) 6th natural frequency
(after)

(c) 6th natural frequency
(before)
Fig.8 ODS at natural frequency

Table 3 Modified natural frequencies of the case

Natural frequency | Before (Hz) After (Hz)
1st 925 902
Znd 1237 1057
3rd 1350 1326
4th 1425 1566
5th 1537 1763
6th 2262 2547
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Table 4 Critical speed

Critical speed (RPM)
1st 23320
Znd 26280
3rd 30660
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