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Table 1 Chemical composition of 380CL
C Si Mn P S Al Ti
0.092 0.011 0.92 0.010 0.008 0.033 0.0009
< 2 380CL F#INIE AL S ERE
Table 2 Transverse tensile mechanical properties of 380CL wheel steel
JEJ t/mm  JEIRSREL Ry /MPa  HURLHREE R,/ MPa  HUBIHHCER 450 (%) BRI BMICR Ay (%) Jet M AR A4, (%)
6.0~7.3 301~310 400 ~ 430 40 ~45 15~20 2~4
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Crack cracking after rim flash welding. (a) flaring crack; (b) roll forming microcracks; (c) expansion crack
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Fig. 2 Relationship between flash butt welding parameters. (a) burnt amount; (b) chucking pitch; (c) burning speed; (d)

power-on squeeze time; (e) extrusion amount
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Fig. 3 Schematic diagram of FBW temperature field
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Fig. 5 Temperature field distribution at the end of flashing with different burning rates. (a) burning speed of 0.9 mm/s;
(b) burning speed of 1.0 mm/s; (c) burning speed of 1.1 mm/s; (d) burning speed of 1.2 mm/s
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Table 3 Chemical composition of 380CL wheel steel before and after micro-Ti treatment

A C Si Mn P S Al Ti
By 0.092 0.011 0.92 0.010 0.008 0.033 0.0009
TR TiAbHE 0.066 0.01 1.04 0.012 0.003 0.034 0.012
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Table 4 Process parameters of flash butt welding
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Table 5 Comparison of tensile properties of FBW joints
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Fig. 7 Relationship between upset forging and forging pressure at different temperatures. (a) 1 100 °C; (b) 1 000 °C;

(c) 900 °C; (d) 800 °C
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IPF diagrams of 380CL fusion line and base metal. (a) original base material; (b) flash welding fusion line with

original composition; (c) base material with micro Ti treatment; (d) flash welding fusion line of base material with

micro Ti treatment
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Table 6 Application effect of 380CL wheel steel with
micro Ti treatment
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