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Influence of Ni on the Microstructure and Mechanical Properties of HSLA Steel Welds
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Abstract

The microstructure and mechanical properties of the high-strength low-alloy steel weld metals with a
variation of nickel content were investigated. The weld metals with a variation of nickel content from 2.3
to 3.3 wt% were prepared using Gas Metal Arc Welding process. The amount of acicular ferrite decreased
with increasing nickel content; this is accompanied with an increase in the region of bainite and
martensite, hence the hardness and tensile strengths were increased with the increase in nickel content,

whereas the impact energy was deteriorated.

Key Words : Weld metal; Acicular ferrite; Nickel; Impact toughness
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Table 1 Chemical composition of the weld metals (wt.%)

C Si Mn Ni Cr Mo Al Ti B N o)
MN23 0.06 0.26 1.6 2.3 0.30 0.43 0.020 0.07 0.0005 0.0044 | 0.0359
MN30 0.06 0.31 1.8 3.0 0.34 0.50 0.023 0.10 0.0006 0.0062 0.0376
MN33 0.06 0.31 1.8 3.3 0.34 0.48 0.023 0.10 0.0006 0.0092 0.0372

P{0.016, $¢0.008
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the weld metals: (a) MN23: (b) MN33

342

Intensity (arbitary unit)

.00 200 300 4.00 500 600 7.00 800 9.00
Energy (keV)

Fig. 7 TEM analysis of inclusions contained in
the weld metal MN23: (a) BF image; (b)
EDS obtained from area 1

< & F UAH(Table 2). 7] L2HUolE ZA Y
A7l il 93 solute drag effectt /HAE
9] pinning effectell 23] ke wr=c}?  sx|qt
£ Aol JAEe] A7 Exde o7t glem

(Fig. 6), 27] S2HUolE ZHY 9] e YA
9] solute drag effectel]l &g+ Aoz ATHTt o]y
g FIlo] oJef AiHer 27| 9 xEolE AR
Al Aol HojA A o Ho|uo]|E} niZHIAl|E
o] Bgo] Z/13t Aoz Algdt dukdoz 2]
Q2HUo|E AHA WHo] F7FetA =HH AA
glolE 3l gluvkrH|El Fglo] EQ] o] £x1¥]A]
72 AFdM e dedavt 4eE Hrkeo Ak

Table 2 Percentages of microstructural constituents
and columnar width of the weld metals

MN23 MN30 MN33

Acicular ferrite (%) 77 75.5 56.5
Bainite (%) 12 14.5 22
Martensite (%) 11 10 21.5
Columnar width (¢m) 61 53 47
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