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Study on Vibration Characteristics of New Horizontal Axis
Washing Machine with Inverted Pendulum Suspension
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(1. School of Mechanical Engineering,Jiangnan University, Wuxi, Jiangsu 214122, China;
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Abstract; In order to explore the dynamic characteristics of a new type horizontal axis washing machine with inverted
pendulum suspension structure, the vibration characteristics were studied. Firstly, the force analysis of the suspension
system was carried out, the axial force and tangential force of the dampers were discussed and the mechanical description
was established. Furthermore, the vibration model of the roller washing machine was established by virtual prototype,
the suspension system description was integrated into the whole machine through the secondary development, and the
correctness of the simulation was verified through experiments. Finally, the dynamic characteristics of the traditional
structure,, the improved suspension structure and the inverted pendulum structure were compared. The results show that
the new type washing machine has a marked improvement on transient vibration of dehydration of the washing machine.
It is of great significance to vibration and noise reduction of the horizontal axis washing machine.
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Figure 1 Models of suspension structures of

horizontal axis washing machine
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Figure 2 Force analysis of the first kind of damper
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Figure 3  Force analysis of the second kind of damper
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Table 1  Parameters of new horizontal axis washing machine
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Figure 4 Experimental equipment

B 5 ARSI S5 B RSk . S A gt i
KOV WA A B B EAS R AR IE 43 5 23. 02,
2.89,5.42 F12. 18 mm, {jELH 4331 K 22.76,3.08,5. 85
F12.03 mm, FLGER GBS, I DOZ B R REAS S
S BRGS AR BRI W A SO I N I 22

30 30
20 20
s 10 =10
£ £
< 0 <0
o o
= 10 L= T))
20 20
30 30

“0 2 4 6 8 10 "0 2 4 6 8 10
I 8] #/s i 8] /s
(a)/KF 7 MR Bh 525 (b)/KF 5 RN B
6 6
4 4
gz \gz
<0 =0
g2 2
4 4
Y02 4 6 8§ 10 S5 4 6 8 10
Ik &) #/s 15k &) #/s
(c)!& B J7 MR 3h SL 56 (d)BE 7 RN B

BS Kixb4 Ak

Figure 5 Comparision of experiment and simulation
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Table 2 Natural frequencies and damping

ratios of new structure
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1 0.65 24.8 4 2.35 89.5
2 1.03 8.3 5 3.05 27.6
3 2.32 32.3 6 3.09 58.7

H6 #HAZLME2HHKA
Figure 6 Second vibration mode of new structure
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Figure 7 Transient amplitude of
drum without balancer
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Figure 8 Steady amplitude of drum without balancer
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Figure 9  Variation of vertical amplitude
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Figure 10 Amplitude of drum with a ball balancer
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Figure 11  Amplitude of new structure at

different numbers of ball balancers
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