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Abstract A lean alloy is defined as a low alloy steel with a minimum amount of the alloying element that maintains
the characteristics of the sintered alloy. It is well known that the addition of elements such as Cr, P, Si, or Mn improves
the mechanical characteristics of the alloy, but decreases the sinterability. The mother alloy is used to avoid an oxidation
reaction with the alloying elements of Cr, P, Si or Mn. The purpose of this study is to determine the change in the
mechanical properties of Fe-P-Mo and Fe-P-Mn alloys as a result of the addition of Si. In this article, the Fe-P-Mo and
Fe-P-Mn alloys to which Si is added are compacted at 7.0 g/cm® and then sintered in H,-N, at 1120°C. The P around
the macropores and large grains reduces due to the formation of SiO, as the Si content increases. This is caused by the

increase in strength owing to reducing intergranular fracture by suppressing the reaction with oxygen.
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Fig. 1. Flowchart of experimental procedure.
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Fig. 2. Compressibility of Fe-P-Mo and Fe-P-Mn related
with Si contents.
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Fig. 3. Sintered density of Fe-P-Mo and Fe-P-Mn related
with Si contents.
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Fig. 5. EDS mapping results of specimens : (a) Fe-P-Mo-0.1Si, (b) Fe-P-Mo-0.3Si, (c) Fe-P-Mo-0.5Si, (d) Fe-P-Mo-1.0Si.
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Fig. 4. TRS Curves of Fe-P-Mo and Fe-P-Mn related with Si
contents.
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Fig. 6. EDS mapping results of specimens : (a) Fe-P-Mn-0.1Si, (b) Fe-P-Mn-0.3Si, (c) Fe-P-Mn-0.5Si, (d) Fe-P-Mn-1.0Si.
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Fig. 7. SEM images of (a) Fe-P-Mo and (b) Fe-P-Mn related with Si contents.
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