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A safety evaluation on the loading test of EMU's carbody having stainless and aluminum

J. D. Chung(KRRI), W. K. Kim(KRRI), S. C. Yoon(KRRI), J. S. Pyun(KRRI)

ABSTRACT

This paper describes the result of carbody load test. The purpose of the test is to evaluate an safety which carbody

structure shall be considered fully sufficient rigidity so as to satisfy proper system function under maximum load and

operating condition. Carbody material applied a stainless steel and an aluminum alloy, The stainless steel model is the

carbody of a motor car which is delivering to KNR line 1 in 2002 and the aluminum alloy model is the carbody of a motor

car which is delivering to GWANGIJU line 1 in 2003.
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Table 1 Test load condition

T ¥ 24 s AF| dFuEAF

3 &% 60.5 ton 45.7 ton

4= &F 50 ton 50 ton

3 @22 aF 18.9 ton 13 ton
HEY 3% 4 ton* m 4 ton' m
Y/ EH LA ET 9.1 ton 6.3 ton

Nax
2edemon HeEH

W% o

E=

Fig. 1 Disposition test equipment diagram
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3.1.1 AgolalA 2 A
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Table 2 Measurement data of vertical load test
2Eg2 FH5F 738 51854
AlolA Oton | 60.5ton | 8FAA |ke/mm’
17 0.40 —22.80 0.64 35
78 0.23 22.21 0.16 35
23 0.05 20.92 0.19 35
3.12 &F0lg xF
T2 sEAdEAY EFA g 60 kg/mm’
ol FHAAPEL otume Zon o ZA#RE
Amry &7 FHPEE 25 &3 ol
AFE & F Ao Hggde FUL sbF 24
o] Side Structure UEAAA(LEZ Ao]A| No
62,63,64) LAt
Table 3 Measurement data of vertical load test
2Eg¢] FA 85 53 343
Aol A 0 ton |47.6 ton | 8% AA | kef/m’
11,12,13 0.01 6.74 0.09 21.92
16,17,18 0.01 6.20 0.06 21.92
62,63,64 0.01 7.28 0.08 11.72
3.2 UESSAIY
3.2.1 LB Ql2|AZ X
FFaFAG AL FH &l 170 kg/mm® O]
A FHHEELS Table 49 2o, o] AEE &
HEH HxHozn &8 4 Adgsd 25 3
£58 o d&g & F Joy HyEHE
AE el AL T Bel M (EnIAlA] No
37) Akl o



Table 4 Measurement data of compressive load test

2EHQ +24 3% 189 B 3289
Alo1A 0E 508 |#2AA| ke/m®
32 2.39 17.38 0.64 37
37 -4.32 -20.78 0.18 37
39 -2.41 -18.55 -0.32 37
322 YRolE XF

4% sFAEAY FH Yol 44 kgymm® ©)F
A EAHNESS Table 59 2om, of 258 Ay
By H"HAAoz 8 54 AngEL EF 3L
8 ool ULE ¢ F Ao HogHe AE
A AZe A B M(=EH] Aol No
77) vk A1 3)od o)

Table 5 Measurement data of compressive load test

2EF9] $2 3% 1146 B 3439
AolA 0E | 50 & |[8t53A4| ke/m’
65 -0.01 | ~4.48 | 0.07 11.72
77 -0.02 | —5.26 | 0.06 11.72
78 —2.41 —4.58 0.06 11.72
33 33 XXM E
3.3.1 AH|QlajAZb XHg
3 AAAANEAT SHEH] 200 kg/mm®
o]0l ERAEL Table 6 3 Zor o ARES
AEEd 2HSHELe 2% 345 ol oL
& 4 don HAdgHEe FYE AE 34
A (=EHJAA =] No.59) L&At

Table 6 Measurement data of three-point bending load test

£2EAY 34 %% 1189 € 544

0E o0& X

A1) 0 & 3374 kef/mm
25 0.29 | ~5.66 -20.79 0.37 35
58 -0.23 | ~4.66 -27.08 -0.44 42
29 -0.14 | 4.00 27.64 0.05 42
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Table 7 Measurement data of three-point bending load

test
2Eg9l +d 33 : 189 & 3] 853
0E 0E R
A o)A 0E 133X ke /mm
19 -0.01 1.03 7.17 0.11 14.8
21 0.02 | -1.00 -6.25 0.00| 14.8
49 -0.01 | 0.92 6.06 0.09| 14.8

3.4 H EH sIEME
3.4.1 AH Q2|2 X}

Table 8 Measurement data of twisting load test

2 Eg ol 5 .20
7‘;11“ 08 [4E-u|s3AA T:/;j
58 0.29 -2.80 ~-0.06 42
59 0.24 4.08 0.18 42
79 0.76 3.46 -0.39 35
342 YRo|g XH
HEY &FAgds 238880 1.25 kg/mm®
o] Al HAAEL Table 99 2o, o] AnEL
e &4 fEEe 2E 5HE3E olud
AL & & Uk HkE FFclMde HAusEe
12k Al Y& sk a2 ol
2] No.30) 2A3staiel



Table 9 Measurement data of twisting load test

2E#¢<l 3489
08 |4F: n|83AA .
Aol A ke¢/mm
11,12,13 0.03 1.30 0.10 21.92
19 0.00 ~1.20 0.09 14.8
30 0.01 1.83 0.09 25.0
35 MY sHP
351 YF0lE AFe MEUFUE
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Gage number
Fig. 2 Side sill deflection graph
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Fig. 3 Sole bar detlection graph
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Table 10 Measurement data of natural frequency

2 dPx &FrE

73 HEd =9 ¥EY

10.8 Hz 15.5 Hz 17.0 Hz
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