METALLURGICAL ENGINEERING I
The Journal of Iranian Metallurgical and Materials Engineering Society

Effect of WC content on porosity percentage, microstructure, and mechanical behavior of
steel foam manufactured through powder metallurgy using space holder technique

*Hamid Sazegaran?, Zahra Vali Pour?, Farhad KhoramShahi®

1- Assistant Professor, Department of Industrial Engineering, Engineering Faculty, Quchan University of Technology, Quchan, Iran.
2- B.Sc., Department of Industrial Engineering, Engineering Faculty, Quchan University of Technology, Quchan, Iran.
3- M.Sc., Research and Development Manager of Mashhad Powder Metallurgy Company, Mashhad, Iran.

m Sazegaran H, Vali Pour Z, KhoramShahi F. Effect of WC content on porosity percentage, microstructure, and mechanical behavior
of steel foam manufactured through powder metallurgy using space holder technique. Metallurgical Engineering 2020: 23(2): 142-153 http:/
dx.doi.org/10.22076/me.2020.120746.1279

d http://dx.doi.org/10.22076/me.2020.120746.1279

ABSTRACT

In this present work, steel foams were successfully manufactured through powder metallurgy route using urea granules as
space holder and influences of WC content (0, 0.5, 1, 2, and 4 wt. %) added into cell walls were studied on porosity percentage,
microstructure of cell walls, and mechanical properties of steel foams. The microstructure of cell walls was evaluated using
optical microscope and scanning electron microscope equipped with image processing software. Increasing WC has little ef-
fect on surface fraction and sphericity of cell, while the surface fraction and sphericity of the pores formed into the cell walls
are strongly affected by the addition of WC. The mechanical behavior of the steel foams was conducted using compression
test. The porosity of the steel foams is between 73 % and 80 % and with the increase in WC content, the porosity percentage
decreases. The results of microscopic evaluations indicated that the microstructure of cell walls contains ferrite and pearlite,
with tungsten carbide particles distributed uniformly. The stress vs. strain curves of the steel foam have an elastic region, a
long saw-tooth plateau region, and a fracture point and the curves are shifted upward as the WC content increased.
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