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Research on Material Developement and Application of EMU Bogie Frame

YANG Jiyou, WANG Xianliang, SUN Haoyan, SHA Di, ZHENG Weijing
(CRRC Changchun Railway Vehicles Co., Ltd., Changchun 130113, China)

Abstract: As the main bearing structure of EMU (Electric Multiple Units ), bogie frame was not only affected by complex
alternating load, but also by environmental conditions, which requires high reliability, so the material selection requirements
were strict. At present, the structure was made of weather-resistant steel plate imported from Europe and Japan with high
reliability. In recent years, a breakthrough had been made in the development of weather-resistant and corrosion-resistant
steel plate made in China. Tests had verified that its reliability was no less than that of steel plate imported from Europe
and Japan, but it had not been applied in batch. Considering the cost and purchase cycle, domestic steel plate will be the
main direction of frame application materials in the future. With the gradual improvement of vehicle lightweight design
requirements, combined with continuous breakthroughs in industrial technology and new composite materials research,

traditional lightweight materials and new composite materials will gradually replace the traditional steel plate and become

the main application materials for the framework.
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Fig.1 EMU bogie and frame
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Tab.1 Main material of EMU bogie frame

WmeES  WAThR oL A 16 PR B

HA
SMA490BW JIS G 3114 0C
CRH2/CRH380A %71

R |

S355]2W  EN10025-5 CRH3C/380B/380C #%1 -20°C

CR400/CR300 %%

R |
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Tab.2 The chemical composition of material
852 C Si Mn P S N Cr Cu Mo Ni
S35512W <0.19 <0.55 0.45~1.6 <0.035 <0035 / 0.35~0.85  0.2~0.6 <0.35 <07
SMA490BW  <0.18  0.15~0.65 <14 <0.035  <0.035 / 0.45~0.75  0.3~0.5 / 0.05~0.3
P355NLI1 <0.18 <05 1.1~1.7 <0.025 <0015 <0012 <03 <03 <0.08 <0.03
5 \Y Ti Nb Zr Als Fe Bt v
S35512W  0.01~0.14  0.01~0.12  0.01~0.065  <0.17 =0.02 Ha
SMA490BW / / / / / HA Mo+V+Ti+Nb<0.15
P355NLI <0.1 <0.03 <0.05 / =0.02 HA Cr+Cu+Mo<0.45;V+Ti+Nb<0.12
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Tab.3 The main mechanical properties of each material

e JRARGREE  PROARE KR mitizh
R./MPa R, /MPa A (%) Kw /1
S35512W =355 470~630 =20 . =27(20C)
SMA490BW =365 490~610 =21 =27(0C)
P355NLI =355 470~610 =20 =27(-40°C)
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Tab. 4 Chemical composition testing result of S355J2W steel

R 4 S3552W WU FR A RUER w(%)

#51 C Si Mn P S Cr Cu
EN10025-5 <0.19 <0.55 0.45~1.60 <0.035 <0.035 0.35~0.85 0.20~0.60
HE AR 1 0.15 0.398 0.94 0.008 0.003 043 0.26
HE AR 2 0.142 0.385 091 0.007 0.011 0.42 0.26
HE O AR 2 0.143 0.387 0.93 0.007 0.002 0.45 0.27

TJ/CLA13 0.05~0.12 0.20~0.40 0.80~1.60 <0.030 =<0.006 0.35~0.85 0.25~0.40
B 7= A 1 0.064 0.031 1.25 0.012 0.003 0.45 0.28
[ 7= # Ak 2 0.078 0.032 1.24 0.011 0.003 0.47 0.3
[ 7=t 3 0.077 0.29 1.23 0.012 0.002 0.48 0.29

25 Ni Mo Zr \Y% Ti Nb Als
EN10025-5 <0.70 <0.35 <0.17 0.02~0.14 0.01~0.12 0.010~0.065 =0.020
HEOARAR 1 0.22 0.046 0.003 0.026 0.003 0.014 0.035
HE AR 2 0.22 0.03 0.002 0.023 0.002 0.013 0.034
O AR 2 0.23 0.019 0.002 0.022 0.002 0.014 0.036

TJ/CL413 0.15~0.65 <0.30 <0.15 <0.12 <0.12 <0.05 =0.015
[ = AR 1 0.2 0.004 / 0.034 0.015 0.019 0.037
= iR 2 0.2 0.014 i 0.033 0.012 0.015 0.034
[ 7= # b 3 0.23 0.004 i 0.036 0.013 0.021 0.031
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Tab.5 Mechanical properties testing result of S355J2W steel
%5 JE IRGERE R/MPa  HiHLIsR F R./MPa HEKEA (%) hitiTh K, /)
EN10025-5 =355 470~630 =21 =27(-40 C)
HE AR 1 440 561 27.6 81 145 124
oE O AR 2 415 581 26.5 118 126 62
HE DR 2 417 551 28.7 197 206 215
TJ/CLA413 =355 490~630 =21 =>34(-40 'C)
=R 1 443 525 30 365 333 360
=4 AR 2 403 521 29.5 190 185 77
= =4 AR 3 445 540 30.5 238 245 264
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Fig.2 Cold bending test of S355J2W(H) steel with different
thickness
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Fig.3 Comparison of corrosion performance of steel
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Tab.6 Detection and comparison of steel inclusion grade
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Fig.4 Comparison of corrosion resistant performance of steel
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