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Effects of Heat Input and Interpass Temperature on the Strength and Impact Toughness
of Multipass Weld Metal in 570MPa Grade Steel
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Abstract

570MPa grade weldable steels were gas metal arc welded with various heat inputs and interpass temperatures
using flux cored wires. Effects of heat input and interpass temperature on the strength and impact
toughness of weld metal were investigated in terms of microstructural change, recovery of alloying
elements, and the amount of reheated weld metal. Increase of heat input and interpass temperature resulted
in decrease of weld metal strength. This is because of the small amount of acicular ferrite, large columnar
size and low recovery of alloying elements such as manganese and silicon. In addition to the microstructural
change, weld metal toughness was also influenced by the deposition sequence. It increased with an
increase of the amount of reheated weld metal.
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Table 1 Chemical composition and mechanical properties of base metal
Chemical composition (wt%) Tensile Yield )
strength | strength Elor(log/a)tlon
C Si { Mn P S Ni { Cr | Mo | Al | Nb | Ti (MPa) (MPa) °
0.0710.29{1.8410.00710.001{0.2910.0210.31({0.04{0.04|0.01 698 530 28
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Table 2 Chemical composition of weld metals (wt%)

Heat Chemical composition (wt%)
Wire | input B
Gfem)| © | S| Ma| P | S | Cr| Ni| Mo| AL|Nb| Ti| o
18 0.04 | 0.63 | 2.12 10.018| 0.006| 0.03 | 1.00 | 0.02 | 0.04 } 0.01 | 0.06 | 45
Metal] 29 0.05 | 0.54 | 1.92 | 0.017]0.007| 0.03 | 0.92 | 0.06 | 0.03 | 0.01 | 0.05 | 38
type | 39 0.05 | 0.52 [ 1.86 [ 0.018]0.006| 0.03 | 0.93 [ 0.04 | 0.03 { 0.01 | 0.04 | 39
49 0.05 | 051 ] 1.80 10.017]|0.006| 0.03 | 0.90 | 0.05 | 0.03 | 0.01 | 0.04 34
18 0.04 1 0.50 | 1.49 {0.015}0.007] 0.03 | 095 | 0.25 | 0.01 [ 0.02 | 0.05 | 26
Flux 29 0.04 | 0.47 | 1.45 10.014|0.006| 0.03 | 0.91 | 0.25 | 0.01 | 0.02 | 0.05 27
type 39 0.04 | 0.46 | 1.41 | 0.016]0.008| 0.03 | 0.95 | 0.26 | 0.01 | 0.02 | 0.04 25
49 0.04 | 0.45 [ 1.35 [0.016] 0.008] 0.03 | 0.95 | 0.25 | 0.01 | 0.02 | 0.03 25
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