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Precise Measurement of Center of Gravity Using 3-Point Weighing Method

I J. Yoo(Mech. Eng. Dept., Kyonggi Univ.), S. P. Lee(Mech. Eng. Dept., Kyonggi Univ.)

ABSTRACT
In this paper 3-point weighing method is adopted to measure the unbalance moment of small-sized precision
spinning elements using electronic scales with 0./ mgf resolution. Firstly methods to eliminate the fixture error and
to reduce the effects of frictional force that is known as side effect, are proposed. A measuring system is developed
and various experiments are performed to verify the proposed approach. The measured and calculated values are
analysed in statistical methods, and this provides the errors of the measuring system. The results show that the

proposed theory and test procedures gives reliable unbalance moments and gravitational centers.

Key Words : Center of gravity (7] 34), Precise measurement (2 Z3), Unbalance moment (&% 3 ZAE),
Fixture-error (X] &7 2.2}, Error calibration(.2} B.A), Side effect (=43 a3
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Fig. 1 Determination of fixture-error
error
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Fig. 2 Determination of measurement
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measured specimen weight (gf)

Fig. 3 Calibration of side-effect error

Table 1 Measured data for 3.5-inch HDD actuator
Wi(gh)| Wa(eh| Wi(eh| W,(eh
5.5125 | 5.4888 | 5.4831 {16.4844
5.5195 | 5.4999 | 5.4650 |16.4844
5.5017 | 5.5072 | 5.4757 16.4846

;(mm) | y;(mm)
-0.012327
-0.062886

0.067314
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