S=af FE 83 A A29d AM6Z, pp 481-487, 2015 12 / ISSN(print) 1225-0767 / 1SSN(online) 2287-6715

[ Original Research Article ]

Journal of Ocean Engineering and Technology 29(6), 481-487 December, 2015

http:/ /dx.doi.org/10.5574/KSOE.2015.29.6.481

Effects of Heat Input and Preheat/interpass Temperature on Strength and
Impact Toughness of Multipass Welded Low Alloy Steel Weld Metal

Kook-soo Bang, Ho-shin Jung and Chan Park”

‘Department of Advanced Materials System Engineering, Pukyong National University, Busan, Korea
Department of Materials Science and Engineering, Pukyong National University, Busan, Korea

KEY WORDS: Strength 735, Toughness ¢14d, Heat input %} 9%, Preheat/interpass temperature ¢ g/3j2=7F %

ABSTRACT: The effects of the heat input and preheat/interpass temperatures on the tensile strength and impact toughness of multipass welded
weld metal were investigated and interpreted in terms of the recovery of the alloying elements and microstructure. Increases in both the heat input
and preheat/interpass temperatures decreased the tensile strength of the weld metal. A lower recovery of alloying elements, especially Mn and Si,
and smaller area fraction of acicular ferrite in the weld metal were observed in higher heat input welding, resulting in a lower tensile strength. In
contrast, only a microstructure difference was observed at a higher preheat/interpass temperature. The impact toughness of the weld metal
gradually increased with an increase in the heat input because of the lower tensile strength. However, it decreased again when the heat input was
larger than 45 kj/cm because of the much smaller area fraction of acicular ferrite. No effect of the preheat/interpass temperature on the impact
toughness was observed. The formation of a weld metal heat-affect zone showed little effect on the impact toughness of the weld metal in this

experiment.
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Chemical composition [wt%]

Wire/plate
Si Mn Cr Ni Mo Al Nb Ti B
Wire 0.075 0.51 2.39 - 0.80 - 0.30 - 2.07 0.0099
Base plate 0.037 0.14 1.50 0.197 0.21 0.069 0.04 0.039 0.02 -
Table 2 Welding conditions and joint configuration
Welding conditions
Weld Speed Heat i t  Preheat/int Pass Joint configuration
metal pee eat inpu reheat/interpass | iber
Current [A] - Voltage [V] [cm/min] [KJ/cm] temperature [C]
1 367 32 35 20 100 6
2 360 34 35 21 200 6
3 377 41 32 29 100 5 —
4 381 41 32 29 200 5 191 {
5 417 42 26 41 100 3 —— , =
6 412 42 26 40 200 3 .
unit : mm
7 428 43 24 46 100 3
8 421 43 24 45 200 3
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Table 3 Mechanical properties and chemical compositions of weld metals
Weld Mechanical properties Chemical composition [wt%]
e
TS YS El vE ° . ) )
metal MPa]  [MPa] %] 0l C Si Mn Ni Al Ti B
1 664 600 26 109.2 0.049 0.49 1.69 0.70 0.03 0.046 0.0034
2 626 561 28 116.1 0.050 051 1.62 0.77 0.03 0.045 0.0031
3 599 533 27 110.1 0.044 0.40 1.42 0.76 0.02 0.035 0.0026
4 586 514 30 1234 0.045 0.40 1.50 0.73 0.02 0.033 0.0024
5 588 506 28 146.0 0.046 0.41 142 0.73 0.02 0032 00023
6 550 452 30 150.2 0.046 0.40 1.44 0.77 0.02 0.030 0.0023
7 573 488 29 1234 0.046 0.39 138 0.78 0.02 0.028 0.0022
8 560 463 29 124.3 0.054 0.37 135 0.76 0.02 0.026 0.0022
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Flg. 2 Variation of (a) manganese and (b) silicon contents as a function of heat input
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Fig. 4 Typical microstructures of (a) weld metal and (b) acicular ferrite
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Fig. 5 Variation of acicular ferrite as a function of heat input
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| notch location |

WM-HAZ:  as-welded 8 WM-HAZ 3 as-welded
Fig, 7 Typical microstructures at notch location in impact test
specimen
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