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Abstract The effect of heat treatment on the microstructure
and mechanical properties of 1.6-mm-thick boron steel
welded by using gas metal arc welding was investigated.
The microstructure and mechanical properties of welded bo-
ron steel were determined before and after heat treatment. The
heat treatment process was conducted according to manufac-
turer recommendation for optimum outcome. In results, the
microstructure of heat treated specimen was completely trans-
formed to martensite. The soften region that was detected and
caused fracture of tensile test is located. EDX analysis found
that boron element was concentrated at heat-affected zone.
Fractography on heat-treated samples shows an intergranular
fracture at heat-affected zone because of microvoid existence
at grain boundaries. Consequently, this fracture decreased
sample strength and promoted fracture propagation.
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1 Introduction

Advanced high strength steel (AHSS) is a promising metal
satisfying the desired requirement in safety, fuel efficiency,
emissions, manufacturability, durability, and quality at a low
cost. This metal could replace high-strength steel (HSS) ma-
terials in automotive industry [1, 2]. Thin components or parts
can be designed, and the same load-bearing capability and

lower strength result [13]. Then, the cooling condition is re-
ferring to continuous cooling transformation (CCT) diagram
prepared by Naderi in 2007 as shown in Fig.1 [14]. According
to the diagram, 25 °C/s is the optimum value of cooling rate
to transform the austenite to martensite. Otherwise, the
slower cooling rate will reduce the volume fraction of mar-
tensite and reduce its hardenability. On the other hand, the
high austenitizing temperature during heating process can in-
crease the boron segregation at austenite grain boundaries.
This segregation might trigger the formation of borocarbide,
M23(C,B)6, which can act as a nucleation site for ferrite [15].
Thus, the excessive amount of boron at austenite grain bound-
aries not only lowers the hardenability, but it also could de-
crease its toughness, cause embrittlement and produce hot
shortness [9, 16]. It commonly happens in fusion welding
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