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ABSTRACT

Project Code: PDF/30/2543

Project Title: The Effects of Sintering Temperature and Time on Mechanical Properties
and Microstructure of Fe-Cu Base Alloys

Investigator: Asst. Prof. Dr. Supachai Surapunt, ssupacha@engr.tu.ac.th
Faculty of Engineering, Thammasat University, Thailand

Project Period: July 1, 2000 - June 30, 2002

Extension Period: June 30, 2004

The purpose of this research is to study the factors of sintering temperature and time
that effect on the mechanical properties and microstructure of 3 sintered steels, which are Fe-
0.6%C-1.7%Cu, Fe-0.8%C-2.1%Cu and Fe-1.2%C-0.01%Cu. The samples were pressed to a
rectangular bar with the size of 10.5x10.5x56 mm by using a compacting press machine, weight
and apparent density of which were 37.4 g and 6.4 g/cmz, respectively. The compacts were
heated in argon gas atmosphere at 900, 1000, 1100, 1150 and 1200°C for 1 and 2 hours.
Standard tensile specimens were machined from the sintered samples and the tensile tests were
carried out at the crosshead speed of 1 mm/min. The microstructures of sintered alloys under
various sintering temperatures have been observed in order to explain mechanical behavior of
test samples. In addition, the sintered alloys at 1200°C for 1 hour were machined for fatigue
standard specimens. The test was carried out at the frequency of 30 cycles and the stress ratio
of —1. The fracture surface was observed by scanning electron microscope.

Experiment results revealed that tensile strength for the 3 kinds of specimens were
almost constant when sintering the samples at over 1100°C. The average number of tensile
strength was 300, 390 and 350 MPa, respectively, and the average ductility was at 3.6%, 3.7%
and 3.2%, respectively. The values of tensile strength slightly increased with increasing sintering
time for 2 hours. Microstructures of the 3 kinds of specimens composed mainly of pearlite phase.
The densities of the specimens increased with increasing sintering temperature due to
decreasing‘ number of pore. The fatigue limits of the three sintered alloy was at 130, 150 and
120 MPa, respectively. The micrograph of fracture surface revealed crack initiated from pores

inside the specimen and brittle crack growth along the grain boundary.

Keywords: Powder metallurgy, Sintered steels, Tensile test, Fatigue Test, Microstructure
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