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A Study on the Improvement of Machinability of
Sintered Ferrous Parts
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Abstract Various elements which can improve the machinability of sintered [errous matcrials were added into the

sintered Fe + 0.7%C. From the results of the machinability test,

it was found that the sintered part containing

0.15%8105+ 0.15%MgO, which was sintered followed by a steam treatment, exhibited the superior machinability.
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Figure 1. SEM microgragh and S, Mn, Fe, X-ray images
of Fe + 0.7%C + %M powder
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Figure 2. SEM microgragh and S, Mn, Fe, X-ray images
of Fe + 0.7%C + % %M powder
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Figure 3. Density of Fe+0.7%C, Fe+ 0.7%C + %M
and Fe + 0.7%C + (0.03~0.12) %P + (0.3~1.2)%Mn sinlered
compact
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Figure 5. Examples of optical microstructures of various sintered compacts (as-polished)
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Figure 6. Examples of optical microstructures of various sintered compacts (etched)

o JeRAgd. BA AAA e AhATE HE, Fes+
0.7%C A2AA 2 Fe +0.7%C + ¢ %M 2B A ANA z}z}
0.418%, 0.724%= eV, Fe +0.7%C + 0.75%CaF,
&AA ] A5 Mn+P #7h 9449 Frte o] &
7¥ehz ATS VR itk 53] HU Yade] B2

97

0.12%P + 1.2%Mn d7} 2A@A ] 4L 0.796%2
o] RA7k 2@Ae) sl ¢ 2 FE Be AL

o & Ao et AFA 9] BhAgke Fe+ 0.7%C A&Z

A Fe+0.7%C + %M S2A 4 2zt 0.718%,
0.677%% JEETl. Fe +0.7%C + 0.75%CaF, 42



A e T e e = A

A|3d A 2E, 2002

As polished

Etched

Fe+0.7%C

Fe+0, 7%C+0 75%0an
+0.09%P+0.9%Mn

Fe+0.7%:C+ x %M

Figure 7. Examples of optical microstructures of various sintered compacts with steam lreatment

Table 1. Contents(mass%) of oxygen in various sinlered compacts

ENDO gas, Ts = 1398 K, ts = 1.8 ks
Fe + 0.7%C + 0.75%CaF, + 0.8%Zn-St
Fe + 0.7%C Fe +0.7%C + % %M
+0.8%Zn-St +0.8%Z0.St 0.03%P 0.06%P 0.099%P 0.129P
+0.3%Mn +0.6%Mn +0.9%Mn + 1.29%Mn
Oxygen
conlenl 04178 0.7244 0.3434 0.6261 0.7491 0.7956
(mass %)
Table 2. Contents (mass%) of carbon in various sintered compacts
ENDO gas, Ts=1398 K, ts= 1.8 ks
Fe + 0.7%C + 0.75%CaF, + 0.8%2Zn-5t
Fe +0.7%C Fe + 0.7%C + %M
+0.8%7Z0-St +0.8%70-St 0.03%P 0.06%P 0.09%P 0.12%P
+0.3%Mn +0.6%Mn +0.9%Mn + 1.2%Mn
Catboncontent | 7o 0.6773 0.7064 0.7327 0.7606 0.8178
(mass %)
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Table 3. Rockwell hardness (HzB) of various sintered compacts

ENDO gas, Ts=1398 K, t5=1.8 ks
Fe +0.7%C + 0.75%CaF; + 0.8%Zn-St
Fe+07%C | Fe+0.7%C+y%M
+0.8%Zn-St +0.8%7n-St 0.03%P 0.06%F 0.09%P 0.129%P
+0.3%Mn | +0.6%Mn | +09%Mn | +1.2%Mn
Without steatn treatment
Hardness (HxB) 69.7 78.7 824 84.4 91.1 885
With steamn treatment
Harduess (HleB) 99.4 99.6 102.9 1033 1046 1059
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