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A Study for the Screen Door Motor System Driving
Stiffness of Dynamic Load Condition
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Abstract The initial urban railway was only required to perform its role as means of transportation. As the time
of staying in an underground platform was extended, it has been faced with the issues of environmental improvement
as a living space. Therefore, the sliding automatic door, which is the basis of the screen door, is used widely for
large distribution stores, hospitals, restaurants, and public offices for customers' convenience and as a convenient
method to control access. Therefore, screen doors are required for the purpose of customers' convenience, securing
safety, establishing pleasant station buildings, and energy savings. It would be also necessary to develop the optimal
design technology for a screen door system through the design of element parts and to ensure reliability. Therefore,
this paper calculated, interpreted, and verified the theoretical weight of the composition parts to verify the design drive
hardness of the motor for screen doors necessary for the safety of subways.
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Fig. 2. Screen door motor simplify the modeling
(a) Before simplify of the motor
(b) After simplify of the motor
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Table 1. Specification of data
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U 0.25
H 60W
MEY $EF 4(26)02 T4 vhe 49| el
oJrg ARw,
wDn
= 2.6
1000 X 60 (

AR AL ghell elshd, MES] £127F 10m/s Bt

3] wlel AL AR, A2l 28 i
4% P Ta 11INo] RASSIT. T 195 2
5 ol FElg Tal Astel, AR WAL 7
@ ke ARyl s, o] ke PR
D,— D,
_ ° .1 2 1 27
/=180 —2sin~*( 20) 2.7
T,
ehf=—1 (28)

2

1 thg ofolelulel(Eytelwein) 2] 41(2.9), 41(2.10)°
s 1145 A oleks AEs ekt
8“9
T T 29)
n=—1_p
2 6#0 -1 (210)

werA Wolge] ek BE Qi PAHOR A

Y Lo Zg Yo WET} goldr|ng 4=
ojghZe] S FaldlS W sk 299No] Hh[7]
3. 232 =0 2 s

3.1 A3 =0 2 Zd sHA

24 s Fds] Y8 WA(mesh)E YT,
Fig. 3o Yehfiglel WA= 167167709 ==
95223719 &4 42 FASAY. 84 A7 E AA B

9 2712 18 2mmE AA ST



237 Eo] HE AAFY Fae g FEAA A

olN

Fig. 3. Screen door motor FEM mesh shape
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Fig. 4. Screen door motor FEM separation condition
(a) Shaft no separation condition
(b) Bearing no separation conditon

Revelute - 198 To Multiple

Fig. 5. Screen door motor FEM rovolute conditon

[ Force 2:200. N
Camponents: -209,, 9, 0. N

Fig. 6. Screen door roller FEM load condition

Table 2. Screen door motor specifications

. Modulus of

Density . . ..
Spec. 3 Poisson's ratio|  elasticity
(kg/m”) (GPa)
SPHC 400 78 0.3 210E-09
$45C 7.855 0.29 200E-09
SWRCH 10-12A 7.85 0.29 205E-09
ADC 10~12 7.8 0.3 205E-09
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Fig. 7. Screen door motor equivalent stress
(a) Total equivalent stress
(b) Shaft and bearing equivalent stress
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Fig. 8. Screen door motor total deformation
(a) Total deformation
(b) Shaft and bearing deformation
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Fig. 10. Screen door durability test

Table 3. Screen door motor torque measurement

Case Torque(Nm)
3.05
3.01
3.05
3.04
3.03
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Table 4. Screen door motor electric current measurement

Case Electric current(A)
1 1.91
2 1.85
3 1.90
4 1.91
5 1.90
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Fig. 10. Screen door durability tester

Fig. 11, Screen door open and shut number identify
(a) Beginning state (b) Middle state
(c) Final state
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