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Fe-(Mo,Mn)-PAl Lean alloy9|
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The Effects of Si or Sn on the Sintered Properties of Fe-(Mo,Mn)-P Lean alloy
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Abstract A lean alloy is defined as a low alloy steel that minimizes the content of the alloying elements, while
maintaining the characteristics of the sintered alloy. The purpose of this study is to determine the change in
microstructure and mechanical properties due to the addition of silicon or tin in Fe-Mo-P, Fe-Mn-P, and Fe-Mo-Mn-P
alloys. Silicon- or tin-added F-Mo-P, Fe-Mn-P, and Fe-Mo-Mn-P master alloys were compacted at 700 MPa and
subsequently sintered under a H,-N, atmosphere at 1120°C. The sintered density of three alloy systems decreases under
the same compacting pressure due to dimensional expansion with increasing Si content. As the diffusion rate in the Fe-

P-Mo system is higher than that in the Fe-P-Mn system, the
Mn system. The sintered density of Sn added alloys does not

decrease in the sintered density is the largest in the Fe-P-
change with the increasing Sn content due to the effect of

non-dimensional changes. However, the effect of Si addition on the transverse rupture strengthening enhancement is

stronger than that of Sn addition in these lean alloys.
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Table 1. The chemical composition of mixed powder (wt%)
Alloy Fe Mo Mn P
Fe-Mo-P 0.5 -
Fe-Mn-P Bal. - 0.2 05
Fe-Mo-Mn-P 0.5 0.2
2& 243& 7= Fe-0.5Mo-0.5P, Fe-0.2Mn-0.5P & Fe-
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Fig. 1. The green density changes of Fe-0.5Mo-0.5P, Fe-0.2Mn-0.5P and Fe-0.5Mo0-0.2Mn-0.5P with (a) Si added, (b) Sn added

lean alloy.
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Fig. 2. The sintered density changes of Fe-0.5Mo-0.5P, Fe-0.2Mn-0.5P and Fe-0.5Mo-0.2Mn-0.5P with (a) Si added, (b) Sn

added lean alloy.
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Fig. 3. Microstructures of (a) Fe-0.5Mo-0.5P-xSi, (b) Fe-0.2Mn-0.5P-xSi and (c) Fe-0.5Mo-0.2Mn-0.5P-xSi sintered at 1120°C

for 30min.
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Fig. 4. Microstructures of (a) Fe-0.5Mo0-0.5P-xSn, (b) Fe-0.2Mn-0.5P-xSn and (c) Fe-0.5Mo0-0.2Mn-0.5P-xSn sintered at 1120°C

for 30min.
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Fig. 5. TRS changes of Fe-0.5Mo-0.5P, Fe-0.2Mn-0.5P and Fe-0.5Mo0-0.2Mn-0.5P with (a) Si added, (b) Sn added lean alloy.
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Fig. 6. X-ray diffractograms of (a) 0.5%Si and (b) 0.5%Sn added Fe-0.5Mo-0.5P, Fe-0.2Mn-0.SP and Fe-0.5Mo-0.2Mn-0.5P
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Table 2. Maximum P-contents in wt% for alpha phase sintering for different Sn and Si contents by ThermoCale. ((a) Fe-0.5%Mo-

0.5%Si-X%Sn-P, (b) Fe-0.5Mo0-0.55n-X%Si-P)

Sn Content X1 X2 Sn Content X1 X2
0 0.22 0.50 0 0.22 0.50
0.25 0.18 0.42 0.2 0.18 0.42
0.5 0.13 0.35 0.4 0.13 0.35
0.75 0.09 0.28 0.6 0.09 0.28
1.0 0.00 0.14 0.8 0.05 0.21
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