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Abstract The microstructure and property of the coarse grained heat affected zone ( CGHAZ) of 960QT steel was stud-
ied under ¢;,5 by using thermal simulation technology, and the continuous cooling transformation curve of the heat affected
zone ( SH-CCT diagram) was acquired. The results show that, the microstructure of the CGHAZ consists of lath martensite
and the hardness values change little as ty5 is 3 ~6 s. When t,,5 =10 s, lath bainite appears. With thies increase of fg/5 , the
lath martensite reduces and lath bainite increases ,and the microhardness of CGHAZ gradually reduces. When 5 reaches
150 s, granular bainite in structure is found the mlcroha.rdness is further reduced. As ty,; >600 s, the CGHAZ mainly con-
sists of granular bainite. Based on the measured heat affected zone ¢, , the relationship between 5,5 values and heat input
E of steel 960QT is established. As ig, is 30 s, the microhardness of CGHAZ (325 HV1) is equal to the base metal (330
HV1). So the heat input should be controlled to ensure that £, is less than 30 s. Under non-preheating conditions, the
heat input should be less than 1.4 kJ/mm,

Material Index Steel 960QT, Welding Thermal Simulation, Coarse Grained Heat Affected Zone( CGHAZ) , Micro-
structure, Hardness
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Table 1 Chemical components of steel 960QT /%
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Table 2 Welding process parameters

C Si Mn Cr Mo \Z Ti

0.12~ 0.15~ 1.05~ 0.25~ 0.20~ 0.02~ 0.05~
0.18 0.35 1.25 0.35 0.40 0.03 0.07
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Fig.1 Differential thermal analysis curve of steel 960QT
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Fig.2 Morphology of structure of CGHAZ for steel 960QT with t,,5(a)3 s,(b)6 5,(c)10s,(d)30s,(e)60 s,(f)150 s,(g)600 s

and (h)1 000 s
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Fig.3 Effect of ¢, on percentage of CGHAZ of steel 960QT
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Fig.4 Effect of t;, on Vickers hardness of CGHAZ of steel
960QT
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equation

F3 960QT 1, TAEFITHE
Table 3 Measured and calculated values of #;,; of steel
960QT

LKEER(E)/ WMRE
(kKJ-em™') (Tp)/C

. b & D - Vwer
e T~ S {

1.00 0 16.4 6.6 11.8 15.8
1.10 0 19.2 7.8 14.3 19.2
1.24 0 32.1 9.7 18.3 33.3
1.30 0 26.85 10.4 20.0 26.8
1.35 0 28.3 11.1 21.6 28.9
1.30 120 37.4 16.2 34.4 35.2
1.40 80 40.0 18.4 32.7 37.3
1.40 100 39.9 18.4 36.0 39.0
1.40 120 43.0 18.4 39.9 40.8
1.60 120 50.7 23.1 52.1 53.3
1.76 100 59.0 26.9 56.3 61.0
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