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Development of Nb-Ti Microalloying Steel Plate for
Bogie Frame of High-speed Train

Zhang Ruiqi, Liu Zhiwei,Sun Ao,Guo Xiachong,Yang Yu, Yan Pingyuan and Gao lei
( Ansteel Iron and Steel Research Institute , Anshan 114009)

Abstract The 12 mm steel plate (0.09C,0. 28Si,1. 12Mn,0. 020P,0. 006S,0.58Cr,0. 25Ni,0. 32Cu,0. 045Nb,
0.030Ti) for the bogie frame of high-speed train was successfully developed by hot metal pretreatment -260 t BOF-LF-RH-
170 mm slab casting-rolling process and TMCP ( finished rolling at 850 °C fast cooling to 720 °C , air cooling). It shows ex-
cellent low-temperature impact toughness (impact energy at — 60 °C 166 ~ 255 J),and all properties meets the require-
ments of YB/T 4684-2018. The microstructure consists of a large amount of polygonal ferrite and a small amount of pearlite.
The atmospheric corrosion resistance index I is 6.3 ~6.7 ,and the relative corrosion rate of the steel plate is 54. 7% com-
pared with Q345B by 72 h periodic alternaie immersion and dry corrosion test. The surface of the rust layer is very dense.

The atmospheric corrosion resistance of the steel plate is excellent.
Material Index Steel Plate for Bogie Frame of High-Speed Train, Low Temperature Impact Toughness, Periodic Al- .
ternate Immersion and Dry Corrosion Test, Atmospheric Corrosion Resistance
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Table 1 Chemical composition of test steels/ %
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plate for bogie frame
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Table 3 Mechanical properties of developed steel plate for bogie frame of high-speed train
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Tl e Rel/MPa  Rm/MPa A% 20 0C -20C -40C -5C -60C HiAR
1 415 545 28.5 288 269 304 21 252 255
Wi 2 410 540 31.0 266 295 220 226 219 206
3 405 540 35.0 264 260 279 304 219 230

FHyfE 410 542 31.5 273 275 268 250 230 230 &k

1 405 540 32.0 213 238 259 246 220 166
i 2 400 535 32.0 247 182 287 180 158 194
3 395 545 32.0 220 212 207 238 153 213
i 400 540 32.0 227 211 251 21 177 198
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Fig.1 Low-temperature impact toughness of 12 mm test steel
plate
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Fig.2 (a) Macroscopic and (b) microscopic morphologies of tensile fracfure of steel

plate for bogie frame of high-speed train

5.0mm

K3 iy s m SR SR FR B vh i T D TR - (a) 2505 (b) B0

Fig.3 (a) Macroscopic and (b) microscopic morphologies of impact fracture of steel

plate for bogie frame of high-speed train
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Fig.4 (a) Microstructure and (b) grain size of steel plate for bogie frame of high-

speed train
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Fig.5 Surface morphologies of rust layer for periedic alternate immersion and dry cor-

rosion test; (a) steel Q345B;(b) developed steel plate for bogie frame of high-speed
train
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