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Gastungsten arc welding of direct quenched wear resistant steel to plain
carbon steel and evaluation of its microstructure and wear properties

M .Vanaee, M. Ardestani*, A.Abbas

Department of Materials Engineering, Science and Research Branch, IslamicAzad University, Tehran, Iran.

(Received 22 November 2017 ; Accepted 9 April 2018)

Abstract

In this research, the dissimilar welding of St52 plain carbon stedl to W400 wear resistant steel and its effect on the
microstructure and wear properties of the wear resistant steel was investigated. The wear resistant stedl was produced
via direct quenching with nominal hardness of 400 HB. Gas tungsten arc welding was used for joining process. The
results showed that welding led to hardness reduction, wear rate increase and also significant changesin microstructure
of the heat affected zone of the wear resistant steel. According to the results, by increasing the heat input for about 9%,
the hardness and wear rate of the heat affected zone was decreased 8% and increased 250%, respectively. According to
the scanning electron microscopy observations the main wear mechanisms of the base metal were adhesion and
abrasion. However, the wear mechanisms of the heat affected zone were mainly adhesion and delamination. By

increasing the heat input, the delamination was increased significantly.

K eywords. Wear, Wear resistant steel, Gas tungsten arc welding, Micro-hardness.
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1-Wear

2-Abrasive

3-Reaustenizing quenching
4-Direct quenching

5-Heat affected zone

6-Gas tungsten arc welding

7-Base metals

8-Filler

9-Field emission scanning e ectron microscopy
10-Energy dispersive spectroscopy
11-Weld metal

12-Polygonal ferrite
13-Widmangtitten ferrite
14-Coarse grain heat affected zone
15-Fine grain hest affected zone
16-Adhesive

17-Delamination
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