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< SUMMARY >

O Verification of performance in a 5-way switch test bed (factory installed)

- Verification of Performance by Performance Test of 5-way switch in Test Bed
O Developed a method of applying the traverse switch for emergency evacuation
line in the event of a vehicle failure

Purpose & - Detailed design for proving the suitability of the traverse switch applied
Contents as emergency evacuation line
- Preparation of performance test procedure and maintenance manual
- Dynamic characteristics analysis considering dynamic correlation of vehicle
and traverse switch
O Verification of performance in a 5-way switch test bed (factory installed)
- Verification of Performance by Performance Test of 5-way switch in Test Bed
* Natural freguency measurement by girder structure
» Operation speed measurement by switch mode
» Performing repetitive precision and noise measurement
* Verification of operation reliability and safety by continuous operation
test
* Measuring manual operation time when drive motor malfunctions
* Measuring thermal deformation of long span girder
O Developed a method of applying the traverse switch for emergency evacuation
Results line in the event of a vehicle failure
- Detailed design for proving the suitability of the traverse switch applied
as emergency evacuation |ine
* Development of detailed design drawing of traverse switch
» Complementing the traverse switch design drawing by reflecting detailed
design results
» Development of image materials for emergency evacuation line by
application of detailed design in traverse switch
- Preparation of performance test procedure and maintenance manual
- Dynamic characteristics analysis considering dynamic correlation of vehicle
and traverse switch
O Application plan
- Ensuring applicability in commercialization by verifying the performance of
the 5-way switch by carrying out the performance test of the zero-load state
- Ensuring applicability in commercialization by completing the detailed
design of the traverse switch used as an emergency evacuation line
Expected

Contribution

O Expected effect
— By developing the technology of traverse switch that can be used as an
emergency evacuation line for the first time in the world, thus Securing
technological superiority and economic expansion of sales of maglev train
- Low space occupancy and construction cost compared to other systems by a
applying traverse switch as an emergency evacuation line in the downtown
area

Keywords

Emergency Maintenance Performance Traverse

5 itch
way Swite Evacuation Manual Test Switch
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e A= NEEED
A2 =& Mode & A
(28 ZFn% : 35.23Hz)
472 H HSE Mode A
(H|E& Fm4 : 88.11Hz)
- BEW SXAIZH 208 5F AT o HY
« 132+ 15.0% o|df, « 277+ 1 22 5% oy
« 3727 : 30.0= o, o 472 1 37.5% O|Lf
< BES SIAZH 5P >
DS Olsd= =|CH gk | gt Hrtgh
1 R2—R1(17ZH) 14.30 14.10 14,22
2 R1—>N(1722H) 14.60 13.93 14.15
3 N—L1(172ZH) 13.48 13.34 13.43
4 L1—L2(172H) 13.87 13.62 13.76
5 =% 5 Lo—L1(172}) 14.60 14.17 14.45
SZAIZE 5
6 L1—->N(1722H) 14.80 13.78 14.05
7 N—R1(172ZH) 14.90 13.92 14.26
8 R1—R2(1724) 14.80 13.92 14.27
9 R2—N(2722ZH) 21.53 21.37 21.46
10 R2—L1(377ZH 28.80 27.79 28.00
11 R2O—L2(477H) 35.50 34.90 35.08
12 L2—>N(2722ZH) 21.60 21.32 21.42
13 L2—R1(3F2}) 28.90 28.10 28.36
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L2—R2(471ZH) 35.64 35.24 35.41
R1—L1(27ZH) 21.90 20.65 21.17
R1—L2(3724) 28.80 27.82 28.10
L1—R1(272H) 21.99 21.11 21.43
L1—R2(372H) 28.33 28.20 28.27
N—L2(2724) 20.65 20.43 20.54
N—R2(27ZH) 21.50 21.10 21.23

A S =251 25t SlAlgr|&el KTLol AldE 2l=|st

E#HS O|lsZ&= ol 7
R2—R1(17:7H) Hy
R1—>N(172H) o
N—L1(172}) Mo
L1—L2(172H) et
L2—L1(172H) Hat
L1—->N(17-24) YAt
N—R1(172}) SRS
R1—R2(172}) PSSy
R2—N(27Z}) Hat
R2—L1(377H et
R2—L2(477H) Ha
L2—N(27-2h) YAt
L2—R1(377H) YAt
L2—R2(4+2}) PSSy
R1—L1(272H) et
R1—L2(377H et
L1—R1(2724) Hat
L1—R2(377H) YAt
N—L2(272F) YAt
N—R2(27Z}) 3
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CHEZE -2 7k 10,293 (0.436 | 0.340 | 1.108 | 0.116 | 0.247 | 0.394 | 0.289 | 1.059 | 0.285

CHAZ2-Thd2E3 | 0.376 | 1.513 | 2.297 | 2.525| 0.228 | 0.275 | 1.594 | 2.327 | 2.565 | 0.241

CHAZF3-ThdZH | 0.107 | 0.601 | 0.184 | 0.208 | 0.269 | 0.258 | 0.213 | 0.362 | 0.234 | 0.213

ChEZ7h-TH7ZE 10.588(0.275 | 0.660 | 0.424 | 0.607 | 0.381 | 0.237 | 0.543 | 0.314 | 0.584

- 3E MR AT stER| MEel 33744 508 5 Znt
o ARtetn) ctAZEAD #1 Alo] ZHE Z T 2lslEx| ol ME Z 37t SIES
Znt

After compensation

L1-F _ *_éiﬁ'ai( En_l"?’l mm)
30 L1-R A._'léﬁ
gt st
o0 (_/w L2 -21.001|  -17.378
E
5° L1 -10.551 -8.475
o 1 v N -0.322 0.486
R1 9.545 9.717
% I U SN S SR I R2 19.228 18.873

time (s)

o CHAZVAD #13} 42 AlO| A= ZtZ2b5lAtx|o| ME ZI7AMEIE =M AT

After compensation

* L2-F _ *_éiﬁ'ai( En_l"?’l mm)
30 L2-R Au_so:l
gk =4t

e L2 —21.264|  -21.451
E
5o L1 ~10.107|  -10.034
o N -0.026 0.148

R1 8.826 9.784
o R2 14307 21 185

time (s)
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O HEHEME EAHAZEI|7] AHF=Z== TZoiM 2

skt
[ Fixed Support
—_—
R e e

< EHARI7| AHFZ== =84 2o HE= +

< EHARI|7| AHTFZE F=oliH 2ol HEH stE5=

[Bl Pressure: 4.6772e-002 MPa
[BY Pressure 2: 4.6772e-002 MPa

L

ME EBelH{AE717] AHFx==0l that MM

A: Static Structural
Tetal Deformation
Type: Total Deformati
Unit: mm

Tirne: 1

.22mme| XM Ao| 2 st

—_

on

2016-05-16 278 9:13

0.22202 Max
019735
017268
014801
012334
0.098674
0.074005
0.049337
0.024668

0 Min

< Ef{A

272171 AHF=E MEHM 22t >
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of HEtHolAM =t 18MPa &2l 33 TS0 LIt A

A Static Structural

Equivalent Stress

Type: Equivalent {von-Mises) Stress
Unit: MPa

Tirne: 1

201e-03-16 278 917

- 18.376 Max
16237
14.098
11.959
082
7.6809
53.5418
24027
- 1.2636
0.00028929 Min

< EHARI|7] A F== SHallo 22t >

O vldHodE EHAE7[7] AHFZ==0 et ZEM S AR 20
A2 1Rt S 2ETL 47.43Hz2 MO F o2t REl=o UA2=2

| 8le He=z EHHE=E At

—

B: Modal
Total Deformation
Type: Total Deforration

B: Modal
Total Deformation 2
Type: Total Deforrmation

Frequency: 22.154 Hz Frequency. 24.082 Hz

Unit: mm Unit: rmrm

2016-05-16 2 0,26 2016-05-16 7 9:26 .
017281 Max g 017938 Max ﬁ
015361 015945 .
013441 013952
011521 011959 ‘
0.096007 0.099656
0.076806 0079724
0.057604 0859793
0038403 0038862
0019201 0.019331
0 Min -= 0Min

1st lateral : 22.15Hz 2nd lateral : 24.98Hz
B: Modal 8: Modal

Total Deformation 7
Type: Total Deformation
Frequency: 47438 Hz
Unit: mm

Total Deformation &
Type: Total Deformation
Frequency: 45.007 Hz

Unit: mm
2016-05-16 27 9:31 2016-05-16 27 942 &

0.27745 Max 0.36614 Max

024662 032546

021579 028478

018497 ’ 024408

015414 020341

012331 016273

0092483 012205

0061655 DOs1364

0030828 0030682

0 Min 0 Min

1st bending : 47.43Hz 2nd bending : 66.71Hz
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B: Modal
Total Deformati

on 6

Type: Tetal Deformation
Frequency: 45.202 Hz

Unit: mm

2016-05-16 @7 041 —

0.28477 Max

025312
022148
018984
01582

012856
0.094922
0.063281
0031641
0 Min

1

O Hl&th

st torsion : 45.20Hz

B: Modal

Total Deformation §

Type: Total Deformation

Frequency: 48.007 Hz

Unit: mm

2016-05-16 27 342 3

0.36614 Max
032548
0.28478
0.24409
020341
016273
012205
0.081364
0.040682
0 Min

2nd torsion : 48.00Hz

< EEHART|7| ACPEBOl O3 DEHA A >

IME EdHARY|7| AOF=So ofst

A 2 dolgge=z =0 24.6mm,

M=

C: Static Structural

=

Directional Deformation

Type: Directional Defor
Unit: mm

rrnation (X Axis )

Global Coordinate Systern

Time: 1
2016-05-16 27 9:57

12604 Max

St AuigsiM g s 209,
+2lgtsto 2 x|cf 2.3mm HE == A

C: Static Structural
Directional Deformation 2

Type: Directional Deformation (¥ Axis )
Unit. mm

Global Coordinate Systern

Tirne: 1
2016-05-16 27 9:59

11484 Max
8.8037 089176
7.0033 " 063509
4203 “u 037841
14027 012173
-13978 -0.13495
-4.198 -039163
-6.9983 -064831
-9.7986 -0.80493
-12.599 Min -11617 Min
Zo|utst Ay A AT} T2ldlel Ay s Zzt
< EfH{2R7|7| HEHPEE0| e sy 2ot >
O HlAHEME EHART|7| AHFEE0 s SHHAS FHsIU2H,
A 2o ALl ol StHA AZ R EESHol 40% TFC 113.45MPao| ‘2

C: Static Structural

Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: MPa

Tirne: 1

2016-05-16 &3 1003

113.45 Max
99353

85.261

71169

37.077

42985

28.803

14801
070012
87613e-3 Min

< EHARY|Z| AHFx=So e Y3 2 >
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3-3. AF DFA HHdYEMZE 2717] HE Wt e = HX[E 7

—

| O -
A M X E = E3| 23| 4l
[Mo}X| % 7] Xxt2FD} EeftH A0 PRt
) _ = = =
Ea|{AR7|7| Aol SEMs|AZ D} sSdsiAZ EqlAe] EENS
ZEMS|MADE Bl sH HoM 1A 2aM 1A Nk A-Ij;”o 25l 0f &
ERHHAET|7] = HMA N
ob. Rp7|RAtd el FaA o] w2 Ed{AE2T(T| Aol HA $xls)M Hut

(1) H=XX2 dHet ERfHAE7(7]9] M

< HEX|XE2 e EdHART|Z(e M >

—lo

x| 37|2 Heolston], ¥%x|EZE 26.3kNO|

(3) A7 FaLXTE = Soll ddst= 2717|2 2t 2 HH SLolA 0.16mm =2

Efton], TAtA{o| Z|0f He 5mm 2 LHEHGCE et Fas =2l Haete 27|

\JO
r\>

HO 2 S MEQC. K7 EAFARIZF 80km/h77HK]

X 5
T3




0.00

3

E

5 0104

e

D
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