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Effect of Interpass Temperature on Mechanical Property of Gas Shielded
Welding Joint to 10CrNiSMoV Steel
WANG Xian DU Yi ZHANG Jing-hat XUE Gang
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Abstract: Effect of interpass temperature on mechanical property of 10CrNiSMoV steel gas shielded welding joint was investiga—
ted in two different energy input by yield strength impact toughness testing and tissue analysis. The results indicated that when
the energy input was 8 kJ/cm and 18 kJ/cm the yield strength of weld metal monotonic decreased from 868 MPa and 855 MPa
to 728 MPa and 693 MPa respectively impact toughness at =50 “C of weld metal rised from 70 J and 69 J to 117 J and 72 J( in—
terpass temperature was 200 °C and 100 °C respectively) then reduced to 67 J and 43 J. The difference in the tissue made the
mechanical property changed with the interpass temperature elevated. With interpass temperature rised from 40 °C to 300 C  the
content of martensite structure in weld metal gradually disappeared granular bainite structure gradually increased acicular ferrite
structure increased first and then decreased. The interpass temperature corresponded to the peak of acicular ferrite structure
content was consistent to the peak of the impact toughness.
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Table 1 The chemical composition of Welding material and 10CrNiSMoV steel — (w) %
Experimental materials C Si Mn Cr Ni \Y Mo
Welding material 0. 063 0. 409 0.877 0. 648 2.36 - 0. 442
Steel <0.11 0.17~0.37 0.40~0.70 0.40~0.70 4.4~4.8 0.03~0.09 0.30~0.55
2 880
L -8k
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Table 3 The tissue of weld metal with different interpass temperature

Energyinput/( kJ * em ™) 40 C 100 C 200 C 300 C

martensite + bainite +
bainite + acicular fer— bainite + acicular fer— bainite + acicular fer—
8 acicular  ferrite  + . o . o . .
B rite + granular bainite  rite + granular bainite  rite + granular bainite
granular bainite

bainite + acicular fer— bainite + acicular fer— bainite + acicular fer— o
18 . . . . . . granular bainite
rite + granular bainite rite + granular bainite  rite + granular bainite

2 8 kJ/cm
Fig. 2 The tissue of the weld metal with 8kJ/cm energy input
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Fig. 3 The tissue of the weld metal withl 8k]J/cm energy input
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Table 4  Effect of interpass temperature on ¢y, of weld metal s
Energy input/( kJ * em™") 40 C 100 C 200 C 300 C
3 3.73.53.9 4.4 4.7 4.8 76.86.8 9.1 8.8 8.8
3.7 4.6 6.9 8.9
18 8.27.76.9 9.4 9.4 8.7 15.6 18.5 18.6 30.5 30.9 31.5
7.6 9.2 17.2 31
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