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Structural Strength Evaluation of a Carbody by Finite Element Analysis and Tests

S. C. Yoon(KRRI) , W. K. Kim(KRRI) , C. S. Jun(KRRI) , M. Y. Kim(KRRI)

ABSTRACT

This paper describes the result of structure analysis and load test of body structure. The purpose of the analysis
and test is to evaluate an safety which body structure shall be considered fully sufficient rigidity so as to satisfy
proper system function under maximum load and operating condition. Material of body structure applied an aluminum
alloy. Body structure consist of side frame, under frame, roof frame, end frame.

Both FEM analysis and load test are based on "Performance Test Standard for Electrical Multiple Unit, noticed
by Ministry of Construction & Transportation, in 2000 " and reference code is JIS E 7105. The test results have
been very safety and stable for design load conditions.

Key Words : Body structure (73 A]), Finite Element Method (-3t 2 4~%), Stress analysis (52 314]), Load test
(BFEA1E), Frequency (R5)
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Table 1 Dimension of body structure

3 &5 Al ¥ (mm)
FA) o] Aol 17,500
A 9] & 2,650
A& ol 3,600
E2E FA AT 12,400
Q7] ol 880£10
@Y gl

Fig. 1 Analysis model of body structure (full model)

Fig. 2 Analysis model of body structure

(quarter model)

X M-car)?] AxbEH 2 A
22 Table 2, 337 2t}

g = 5 %
T T 32.3 ton

6.3 ton(2 A5 %)

50

= = 13 ton
A5 4315 24 ton
s3ts AT 0.2g

Table 3 Weight of electric part for analysis

& 5 F %
VVVF Box 500kg(1EA)
DBRe Box 305kg(1EA)
Air Conditioner 500kg(1EA)

Pantograph 180kg(1EA)
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Table 4 Mechanical property of body structure

A A & 8-52
A 21.92 kgf/mit
A6005A-T6
f£48 11.72 kgf/mnt
A 16.21 kef/mt
A5083-0
|55 15.09 kef/mi
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Table 5 Standard of decision
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AG6005A-T6(21.92 kegf/mi)e] 3832 o]l
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Fig. 4 Stress diagram of window
corner

Fig. 5 Stress diagram of second
door corner (top)

Fig. 6 Stress diagram of first door corner
(bottom)



HFetsAl HAdeH Fig 7914 BoFa 9l
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Fig. 10 Stress diagram of second

Fig. 7 Stress diagram of coupler pocket door corner (top, twist load)

(compression load)
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4.2.1 FASIEAY

T4 steAdAad 54 54850l 6.0 kef/mr
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Structure FE A(Z=E & Aol A No. 62, 63, 64)°
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Table 6 Stress measure of vertical load

o 18|37 |476(3s| AA
No. |0 E == | = |47 kgf/mn
11,12,13/0.01 | 1.98 | 5.27 | 6.74 | 0.09 | AGOOSA-T6| 21.92
Fig. 8 Stress diagram of jacking pad (three 16,17,18/ 0.01 | 1.61 | 4.78 | 6.20 | 0.06 | AGO0SA-T6| 21.92
point load) 62,63,64]0.01 |2.04 [ 5.69|7.28 | 0.08 | AGO0OSA-T6| 11.72
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Table 7 Stress measure of compression load

HAsge Ay 7
Gl AolA No. 77)lA -5.26

> o -
Vo | wer || g | e
o 0 €| €ln | V! kgt /mt
65 | 0.01|-0.01|-2.39]~4.48] 0.07 [A600BA-T6| 11.72
77 |-0.01]-0.02]2.85]5.26] 0.06 [A6005\-T6] 1172
78 |-0.01]-2.41]-2.00]-4.58] 0.06 [AG00BA-16] 1172
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A AAA AT ZHEHo
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Table 8 Stress measure of three point load

T4 35 o

& =]

No. 0 = |38 kef /mm
19 [-0.01| 1.03 7.17 0.11 |A6O61P-T651| 14.8
21 10.02|-1.00 -6.25 0.00 | AGO6IP-T651| 14.8
49 1-0.01] 0.92 6.06 0.09 | A6O6IP-T651| 14.8

o] 1.25 kg

Table 9 Stress measure of vertical load
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5/ - R EEEE
No. |OF[AE A AR

11,12,13 | 0.03 1.30 0.10 AGO0SA-T6 21.92
19 0.00 | -1.20 0.09 |AGOGIP-TE51| 14.8
30 0.01 1.83 0.09 |AGO6IP-T651| 25.0
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Table 10 Maximum displacement of Sole bar

AR 12 13 14 15 16
Wz o)

=

. -0.65 | 0.8 —2.43 -5.83 -8.29
st
J=ujok
TR 060 | 0.7 | 030 | 0.0 | -1.29
'_._':r

RE

-5.01 —2.67 | -2.06 -0.60 —2.52

ok
IR I 1 on
= 0.45 0.27 0.35 0.25 0.6
17 1 1 21 99
s | 0 Y|P ey

8.29 | 7% | 6.13 | 3.00 | 0.70 | 0.&4

-1.23 | -1.31 | -1.04 | 0.65 | 0.90 | 0.7

-1.84 | -1.15 | -1.85 0.58 1.83 2.41

0.5 0.48 0.87 0.78 0.77 0.66

Sole bar M& &

Hlolx| s

Fig. 11 Displacement diagram of each load condition
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=3
Eleq = 0.8862x10" kg -mi'
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