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ABSTRACT

Ball type automatic balancer is used to reduce the vibration caused by unbalance of rotor.
In this study. A analytic modeling of a front loaded washing machine with ball type
automatic balancer has been suggested theoretically and ADAMS has been used to analyze
the dynamic characteristics of automatic balancer. It is found from simulation and
experimental results that the automatic balancer suppress the steady state vibration of
washing machine effectively. The test results match with the simulation results of ADAMS,
thereby the dynamic model of ADAMS can be used as virtual prototype to predict the
vibration characteristics which could be changed by the modification of design variable and
can reduce the design cycle sharply. To maximize the balancing effect of automatic balancer,
the friction between balls and race and the deviation between geometric center and rotation
center of drum need to be minimized and the optimum design for the stiffness of flange
shaft and the angular acceleration of drum should be achieved.
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washing machine

Fig. 2 Structure of new front loaded washing
machine with ball type automatic
balancer
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Fig. 3 Dynamic model of a front loaded
washing machine to be analyzed
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Fig. 5 ADAMS model of a front loaded washing machine
Table 1 Mass properties of parts of washing machine
FE| =a ZA A Ixx Iyy Izz Ixy Iyz Izx
= s (x.y.2) (kg - mr) | (kg - mr) | (kg mm’) (kg - mr) | (kg-mr) | (kg - o)
Durm 9.768 53.0, 0.2, -0.2 361467 357807 357797 -2388.9 16.56 -9888.6
Tub 9.8 | -23, -43.9, -134 651870 415847 506758 -6024.86 26497.8 -1791.1
Nut Flange| 5.33 1974, 0, 0 135564 68873.3 688565.9 5.66 -0.29 0.0
Motor 6.06 | 137.2, -341.2,. 0 12429.9 19962.2 18560.5 -550.94 0 -0.25
9 F¥3| 11.5 |-201, -103.4, -74.3| 399638 235216 165934 -309.22 | -114383 -3.72
Pulley 0.367 246.3, 0, 32.0 4940.6 2505.14 2499.1 2.31 0 -2.03
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Fig. 11 Theoretical simulation result without
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Fig. 13 Theoretical simulation result with
automatic balancer (no friction)
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