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Influences of Element Content and Sintering Temperature

on Mechanical Properties of Sintered Steels
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Abstract
Tensile and fatigue tests of three compositions of steels, Fe-0.6%C-1.7%Cu, Fe-0.8%C-2.1%Cu and Fe-1.2%C-

0.01%Cu sintered at wide range of temperatures from 900°C to 1200°C were carried out to investigate effects of element
content and sintering temperature. When sintering temperature was higher than 1100°C, Fe-0.8%C-2.1%Cu steel
exhibited higher density, tensile strength, elongation and fatigue strength compared to the other two steels because of

proper amount of C content resulting in matrix pearlite phase and higher Cu content compared to the other steels. While it
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was sintered at this temperature, Cu contributed to liquid sintering process and also to high density. Fe-1.2%C-0.01%Cu

steel with high C content and low Cu content showed the lowest density, elongation and fatigue strength, while tensile

strength was in between other two steels. The high C content will contribute to high tensile strength, while it will degrade

elongation and fatigue strength due to formation of brittle martensite matrix phase and sharp pores. When the sintering

temperature was at 1200°C, grain growth was occurred and resulted in slightly increase in tensile strength. The fracture

surface investigated by a scanning electron microscope showed fatigue cracks nucleated at pores in side the specimen and

propagated along the particle boundaries to final fracture.

Keywords: Density, Tensile strength, Fatigue strength, Sintered steel, Sintering temperature, Cu content
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