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The effect of heat treatment on the microstructure and mechanical
properties of iron based P/M materials

LY Cuixin, HUANG Junsheng,FAN Wentao
Faculty of Material and Energy, Guangdong University of Technology. Guangzhou 510006, China

Abstract: Fe-3. 5Ni-1. 95Cu-0. 54Mo-1C alloy and Fe-3. 81Ni-1. 56Cu-0. 48Mo-0. 25C alloy were fabricated

by powder lubrication warm compaction, and then the sintered specimens were heat-treated with quenching

and tempering. The influences of the heat-treatment on the microstructure and mechanical properties of the
P/M iron-based materials were investigated. The results show that with the application of heat-treatment
after sintering, mechanical properties of two kinds of materials are enhanced obviously. For Fe-3. 81Ni-
1. 56Cu-0. 48Mo-0. 25C alloy, the ultimate tensile strength is increased from 640MPa to 1044MPa, the
hardness is increased from 88 HRB to 46 HRC, and the microstructure is of tempered martensite and re-

tained austenite. The sintered alloy shows a dimpled and cleavage fracture surface,and the fracture mecha-

nism of heat-treated alloy is quasi-cleavage brittle fracture mode.

Key words: warm compaction; heat treatment;microstructure; mechanical properties



