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Dynamic Modeling and Analysis
of a Friction Damper in Drum-type Washing Machine
with a Magic Formula Model

ul z] Fx.o] A ek G 9 At A Tk A B A wEx
Jin-Hong Park, Jeong-Han Lee, Wan-Suk Yoo, Gyung-hun Nho and Bo-Sun Chung

(2009 79 92 A4 ; 2009 949 219 AALAR)
Key Words : Damping Force(54°3 2]), Dynamic Model(‘s- %8} F9), Hysteresis(3]22H| 2] A]22), Magic Formula
Model("] 2} =52} 24), Nonlinear(H]X13)

ABSTRACT

In this paper, the magic formula model was applied for a friction damper in a drum-type washing
machine. To describe characteristics of the hysteretic damping force, Physical tests were first carried out
to get experimental results using an MTS machine. Then, parameters for the magic formula model were
determined from the experimental curves. The ADAMS and MATLAB programs were used for the
multibody modeling of the damper and process for parameter identification. The model of drum-type
washing machine was applied for a dynamic model of friction damper, in which the accuracy of the

proposed damper model was verified.
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Frequency f [Hz] Amplitude 6, [mm]
1.00 1.0, 2.0, 3.0, 4.0, 5.0
3.00 1.0, 2.0, 3.0, 4.0, 5.0
6.67 1.0, 2.0, 3.0, 4.0, 5.0
10.00 1.0, 2.0, 3.0, 4.0, 5.0
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Rubber Bushing
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Fig. 1 Components in a friction damper
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Fig. 5 Free body diagram of a friction damper
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Table 4 Error in magic formula model

RMS(Z,,,) | RMS(£},;) Error

(10Hz, 1mm) | 50.04N 464N 72%
(3Hz, Smm) | 588N 548N 3.1%
(6.67Hz, 4mm)| 595N 579N 2.6%
(10Hz, 3mm) | 582N 611N 49%

Table 5 Specificatin of drum-type of washing machine

Part Diameter Length
Drum 565 mm 440 mm
Drum rotor 302 mm 70 mm
Tub 595 mm 520 mm
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= =
- BALANCE
- xS = WEIGHT(1)
14 = U K

DRUM
ROTOR.

SPRING(2)

DRUM

BALANCE
WEIGHT(2)

e — . R

@ measurement

Fig. 15 Dynamic model of drum-type washing
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