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Abstract: The high heat input welding steel 12MnNiVR was trial-produced by two different production
processes. The microstructure and mechanical properties of the tested steel were obtained by optical micro—
scope tensile testing machine and low-temperature impact toughness testing machine and the post-weld—
ing heat treatment behavior of the test steel was simulated by heat treatment test furnace. The results show
that the tested steel produced by ondine quenching and offdine tempering process has a large amount of
tempered sorbite and a small amount of tempered bainite and a large number of carbides are evenly dis—
tributed on the ferrite matrix. In the quenched and tempered steel the microstructure at room temperature
changes from as—rolled ferrite and pearlite to more homogeneous tempered sorbite with more dispersed car—
bide after quenching and tempering. The tested steels produced by the two processes both exhibit excellent
comprehensive mechanical properties and after simulated post-weld heat treatment test their properties
did not decrease significantly. The ondine quenching and offdine tempering process has the advantage of
eliminating reheat procedure then can replace the quenching and tempering process and has a positive
and important role in reducing the production cost.
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Table 1 Chemical compositions of tested steel %o
C Si Mn P S Alt Nb Vv Ti Ni Mo Fe Pcm
0.09 0.29 1.48 0.008 0.003 0.044 0.017 0.052 0.013 0.22 0.098 Bal. 0.19
- Pem( %) = C+Si/30+( Mn+Cu+Cr) /204Ni/60+Mo/15+V /10458,
1 ( Accelerated cooling system ACC) 600
C 0.09% Nb, C 2%,
vV Ti Nb.V(C. 1
CN) Mo 630 C o 2
660 C
Ni )
o 2 o
Pem 7" N N
C Pcm 0.19% 4% (
0.2% o ) ( Olymp-—
400 mm 2 1 mus PEM3-3) o
4 300 mm 32 ( : XY-1600VCB)
mm ( Ultra-fast ( SPWHT)
cooling UFC) ( ) 300 C 585 C 160 min,
1", 2 GB/T228 ( Vi
32 mm GB/T229
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Table 2 The parameters of rolling cooling and heat +
treatment of tested steel 1(c) .
/ 2# 2 o
/C /°C /C /C /C (€ sTh
1* 1170 910 860 850 300 35
2 1170 910 860 850 680 10 1170 C 2
Sk © (630 °C+80 min) ;2* : 910 °C 960 °C
(930 C+ ) (660 °C+80 min) -
2
2.1
1* UFC °
1 o 17 (ACC)
850 C 680 °C
( UFC) 10 C /s
1 1/4
() 12
1/4 13

11
Fig. 1  Microstructure of 17 tested steel after rolling and quenching on line

2 2
Fig.2 Microstructure of 2" tested steel after rolling
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Fig.3  Microstructure of 2* tested steel after quenching
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Fig.4 Microstructure of 1" and 2" tested steel after tempering
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