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Development of Simulator and Robotic Door for Parametric
Design Optimization of Washing Machine Door Motion
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A design methodology for parametric design optimization of washing machine door is

presented. We develop a motion simulator and a robotic door to simulate the various motion of
washing machine doors. The motion of the washing machine door is related to hinge parameters.
Springs and dampers are usually used in the hinge of washing machine door for controlling motion of
the door. A physical simulator of the door motion is used for finding candidate parameters of the hinge
and a robotic door whose motion is controlled algorithmically is used for consumer tests. Through the
consumer evaluation on the robotic motion, the optimized parameters are determined. We find the
optimal parameters as a function of angle and angular velocity of the door.

Motion simulation, Emotion quality evaluation, Door parametric design
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Fig. 1. The model of door of washing machine
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Table 1. The Specification of motor used in robotic door

Rated Voltage 24V
No-load Speed 7580 rpm
No-load Current 137 mA
Rated Speed 6930 rpm
Rated Torque 170 mNm
Rated Current 5T77A

Table 2. The list of parts in robotic door zig

Parts Name of parts Num.
Motor RE 40 ©40 mm 2
Motor Driver G-SOL-WHI 20/100 EE 2
Reduction Gear GP 42 C 042 mm 2
Encoder 1024 CPT, 3 Channel 2
Controller PC Controller PC 1
Power Supply SP-320-24 1
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Fig. 3. The graph of the profile that varies form of angular
velocity
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Table A-1. The list of parts in robotic door zig

Profile No. 1 No. 2 No. 3

Softness 3.5 2.3 3.9 HARok mjUE o)A, 2 231

Safety 2.9 1.7 3.5

Quality 2.8 2.6 3.8

Speed 32 2.3 3.5
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Table A-2. The score of the second evaluation APt
Profile No. 1 No. 2 No. 3
Softness 34 3.8 42
Safety 31 3.9 4.4 Wilkok mfuEY oA, o+ sy EH ofel, A7HE B2 A4, f
EX- 3 Ao
Quality 3.8 34 3.7
Speed 3.5 3.8 24
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