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Abstract

Dual phase steels have unique properties such as continuous yielding, low ratio of yield strength to tensile
strength, high work hardening rate and homogenous elongation percent which are applicable for vehicle industries.
Triple phase steels are a developed type of dual phase steels which contains ferrite, bainite and martensite. In this
study, triple phase microstructure with 34Vol.% ferrite was obtained for AISI4140 steel using appropriate heat treat-
ment. Then, tempering was performed for triple phase microstructures at 250, 450 and 6500C temperatures for
90 min and microstructural studies and mechanical tests including tensile and hardness were used for the related
microstructures. Microstructural studies using optical and scanning electron microscops revealed the three phases
as well as tempered martensite and secondary carbides formed during tempering. The results of tensile test showed
continuously reduction of yield strength and ultimate tensile strength and also increase of elongation with increas-
ing tempering temperature. The fracture surfaces of tensile tested specimens showed more ductile behavior at
6500C tempering temperature which was in agreement with other mechanical properties.

Keywords: Tempering treatment, Ferrite, Bainite, Martensite, Tensile properties.
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Fe C Si Mn P S Cr Ni Mo
BaCe 0.416 0.342 0.741 0.015 0.0214 1.13 0.0273 0.221
AL Co Cu Nb Ti \% W Pb Sn
0.0311 0.0041 0.0119 0.00067 0.0018 0.0034 0.0016 0.0024 0.00075
As Zr Ca Sb Ta B Zn | | e
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