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The Influence of Stress Relieving on Microstructures and Mechanical Properties of
Weld Metal in 60kg/mm* Quenched and Tempered High Strength Steel
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*Dept of Welding, Changwon Industrial Masters College

**Dept. of Metallurgical Engineering, Kyungpook National Univ.

ABSTRACT

For the purpose of studying the influence of stress relieving on microstructures and mechanical properties
of weld metal, manual arc welding, onepole and twopole submerged arc welding were accomplished on 60kg/mn

2 quenched and tempered high strength steel.
After stress relieving, a lot of carbides were precipitated, developed and subsequently coarsened at the

grain boundaries and within matrix due to multiple tempering effect in manual arc welding, resulting in
deterioated toughness. Meanwhile pearlite and cementite films were spheroidized and shortened in submerged

arc welding, resulting in improved considerable toughness.
It was observed that main effect of stress relieving was to reduce solut supersaturation by nucleation and

growth of carbide precipitates, and stress relieving led to some reduction in the yield and tensile strenath but

did not significantly affect elongation.
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Table. 1. Chemical composition and mechanical properties of base metat

Base Chemical composition(wt% ) Mechanical property Ceq* [Pcm**
metal C | St {Mn|P | S |CulAl Cr |V |YS|TS |EL |V-charpy
A 537-2 kg-m
(22mm) (kg/m?) |(%) | (-20C)
14 .35]1.38.009|.003|.016 | .049 | .069 | .013 52 i 62.7 29 28.2 .339 ] .2067
* Ceq=C+Mn/6+8Si/24+Cr/5+Ni/40+Mo/4+V/14(%)
* Pecm=C+Mn/26+5i/30+ Cv/20+Ni/60+Mo/15+V/10+5B( %)
Table. 2. Welding conditions
Nimg Cond. Electrods Current Voltage Speed Heat input Remarks
Process (A) (V) (cm/min) (kJ/cm)
SMAW 160~190 24 15 17
SAW (one pole) 750 38 30 57 DCSP
L 800 45 DCSP
SAW (two pole) 35 104
T** 750 33 AC
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Photo. 1 Transmission electron micrographs of HAZ of SMAW, as—welded

a) coarsened grain region

b) refined grain region
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Photo. 2 Transmission electron micrographs of HAZ of SMAW after SR

a) coarsened grain region

b) refined grain region

Photo. 3 Transmission electron micrographs of HAZ of one—pole SAW, as-welded

a) coarsened grain region
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Photo. 4 Transmission electron micrographs of HAZ of one—pole SAW, after SR

a) coarsened grain region b) refined grain region

Photo. 5 Transmission electron micrographs of HAZ of two—pole SAW, as-welded
a) coarsened grain region b) refined grain region

Photo. 6 Transmission electron micrographs of HAZ of two—pole SAW, after SR

a) coarsened grain region b) refined grain region
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