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Effect of chemical composition on the DC butt weldability of hot
rolled high strength steel
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Table 1 Chemical compositions of experiment heats(wt.%)

Steel| C Si Mn P S Ti Nb Al | Ceq
B (0070 {0031 | 0298 | 0.031 | 0.024 | - - (0078 | 0.121
D 0101 | 0056 | 0397 { 0.033 { 0.03L | - - 10084 | 0.169
E 101480097 | 127 | 0033|0028 | 0642 - | 0066 0.364
F 0152|0210 | 148 | 0030|0029 | - |0.0390.069 | 0407




Table 2 Mechanical properties of experiment heats

Figure 1. Variations in temperature and displacement for upset welding.
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B 370 296 36.4 1065 0.80 96
D 40.3 316 345 1156 0.78 7.1
E 55.3 46.8 25.7 1659 0.85 131
F 582 49.8 246 180.3 0.86 7.0
r' s
_1200f--=---n n
3 !
E 1
2 .
E t
£ 600}f---rf-nn- sl <
5 1 !
300 p-fonmnn- Femmeesooen D
§ Time(s) 15
4 ' '
R R pressneeee :
H i 5
g ! ‘
8 2f--mee-- L RRRELy R -
[=% : 1
.E ‘ -------- [ Gt 1]

4
B Imm upset
~. ® 2mm upset
— E
> g3}
L = A 4mm upset
v <= .
g 2 F ¢ 6mm upset
=k .
= 2ol
E =
£ 2 <.
5 5 * .
§‘ ?E., 1 B—~— ~.
B0 e : ....... \\\“~
L | R
0 ! 1 i I 0 L ! ! )
0 2 4 6 8 10 0 0.1 0.2 03 0.4 0.5
Upset distance(mm) Ceq(%)

Figure 2. Changes in maximum hardness at the
weld interface with respect to upset distance.
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Figure 3. Changes in the limit of bending



