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Development and Welding Thermal Simulation Test of the
Structural Steel Q460D for High Heat Input Welding

Li Min
( Technology Center of Jigang Group Co. Ltd. Jinan 250101 Shandong China)

Abstract: The structural steel Q460D for high heat input welding was trial-manufactured by using a 50 kg
vacuum electrical furnace a small-sized experimental rolling mill and other equipments. Cu instead of
Mo and Cr was the main strengthening element of the steel plates so the cost of plates was effectively
controlled. The steel plate was smelted by using Ti deoxidation process and then after controlled rolling
controlled cooling and tempering treatment final products were obtained. The steel plates under different
tempering temperature were studied by mechanical property tests and welding thermal simulation test. The
results show that when the temperature of tempering treatment was 610 “C  the strength and toughness of
the plates match best. Under 100 ~ 120 kJ/cm high heat input welding conditions the —20 C low tem—
perature impact energy of the welding coarse—grained heat-affected zone ( CGHAZ) of the plates so pro—
duced is greater than 100 J and the CGHAZ strength is not less than the substrate.
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Table 1 Chemical compositions of the trial-produced steel plates %
C Si Mn P S Nb Ti Al Ni Cu
0.05 0.15 1.54 0.011 0.003 0.020 0.015 0.003 0.25 0.20
0.05 0.14 1.64 0.009 0.011 0.023 0.013 0.002 0.27 0.22
50 kg o
35.00 kg 780 °C 580 C 10 ~
S.P.Al.O C.Nb.Ni.Cu 15 C/ss 2 o
o Si~Mn
) 2
Ti ° 5-6 Table 2 Polling process of the trial-produced steel plates
M, =460 C T, =
. / / / /
920 C.A,; =750 C. m mm mm % o
1.2 1 75 62 13 17
( 35 kg) 70 mm 150 2 62 50 12 19 =1050
3 50 42 8 16
mm 4 42 35 7 17 860
500 20 mm . 5 35 30 5 14 850
6 30 26 4 13 840
11200 C 7 26 22 4 15 830
1 150 ~1 050 C 8 22 20 2 9 820
o 1.3
880 ~ 820 C 50%
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Fig.1 Effect of tempering treatment on the
mechanical properties of the steel plates
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Fig.2  Microstructures of the steel plates before and after tempering treatments
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Fig.3 Effect of heat input on toughness and hardness
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Fig.4 Microstructures of the steel plates after welding thermal simulation test
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