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Development of Elevator Door System with Linear Induction Motor
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Abstract This paper introduces new concept elevator door system with linear induction motor(LIM) featuring
simple structured and direct drive mechanism, which makes up for the weak points of the conventional complex
structured door system. The optimal configuration of linear door system and the design results of linear LIM
will be proposed in this paper and the validation of LIM design results will be investigated through the test. In
this study, high performance of drive controller applied vector control and optimum drive pattern also are
suggested. In addition, this paper describes details of designing and manufacturing process of linear door system
and investigates the performance by analysis and test. The analytical and experimental results of this paper are
considered as the productive data for the development of new elevator door system.
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[Fig. 11 Conventional Door System
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[Table 1] Spec. of Door Speed Pattern
OP [mm] 700 1100
o] —‘,3—7‘]][kg] 114 150 140 190
o} 22 [N] 45 59 55 75
7H5EN] 95 81 85 65
A [sec] 0.577 0.697 0.862 1.114
B [sec] 0.577 0.697 0.862 1.114
C [m/sec] 0.53 0.43 0.57 0.43
% Open Time 1.75 1.994 2.324 2.828
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[Table 2] Design Result of LIM

HE Z(mn) 80mm Coil 217 0.65F*3
HE Zol(g) | 488 mm A& 38%
= 714 70.5mm <F710](e) 45mm
NNAH = 1.5mm AZE A 150[v]
% Slot 2= 18%2 B B 13.8/Hz]
Slot Pitch 11.75mm Slip 0.66
A #(b) 4mm = 6
Slot E(a) 7.75mm A= 3.72[A]
Turn 4> 66 e 0.66[m/sec]
Coil 2] | 1.0mm"2 3 159[N]
EndWnd Z o] 30mm a5 585%
22 Eu 2mm e 18.6[%]
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[Fig. 5] Slip Characteristics of LIM
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[Fig. 6] Figure of the Manufactured LIM
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[Table 3] Parameters of LIM M M
FEA 3|4 B e A% [a] 20Hz A] 7o} 8 FEAH At
R, - 5.85 [Q] 5.8[Q]
L, 75.5 [mH] 77.17 [mH] 75.6 [mH]
T = Aslz| - i
Ln | 2047 [mH] | 205.69 [mH] | 218.0 [mH] 8 4HA 4 Sinin At e S
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[Fig. 10] Lock Test Results of LIM

Back Iron /zﬂé sul [E 4] ¢4 54 a4 23}
y e [Table 4] Results of Operation Analysis
/ OP |mojit| &&= | Fupg Sti AF | et |3
1]
/| [mm] | Allkg] | [m/sec] | [Hz] P A | v i
/ Power
; Meter 114 | 053 | 12,6 | 070 | 3.72 | 139 (157
700
Ve 7 7 7 Ve 150 | 043 | 12.1 | 075|371 | 134 (158
|
140 | 057 | 12.7 | 068 | 3.72 | 141 [156
s 1100
[22] 9] gyolex=rE ] LEATA] 1A 190 | 043 | 12.1 | 075 |3.71 | 134 |158

[Fig. 9] Setup for Lock Test System of LIM
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[Fig. 14] Analysis Result of Motor Bracket
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[Fig. 15] Boundary Condition of Supporting Plate
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[Fig. 16] Analysis Result of Supporting Plate
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[Table 5] Analysis and Test Results of MOSE

PR A
U A [T] IN]
Gap IN] Pick Zof
4 mm 261 0.89 0.62 270
5 mm 212 0.87 0.56 215
6 mm 170 0.74 0.51 173
7 mm 140 0.73 0.47 145

Coil : Dia 1mm,
550turn per one side

Core: S20
Coil M= 4.28[Q]
8mm

T
21mm
v

38mm

49mm

:Nd_Fe B
(3R 17] =E/HAAe] 2o AR
[Fig. 171 Configuration of MOSE
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[Table 6] Analysis and Test Results of MOSE

Air Gap x = 5 [mm]

Z—]:?—r[ Al 8H&‘1[FEM]; A _&][N]

" A% | a9 i
0 0.56 212 215
1.0 0.50 154 168
3.0 0.39 70 75
5.0 0.29 7.7 7.7
55 0.26 -4.4 2
6.0 0.23 -7.55 0.0
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