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Abstract Engine valve seat is a functionally important part for maintaining engine performance. The pro-
gress of automotive technology has increased the severity of conditions to which it is exposed, especially as re-
gards LPG fuel engines and turbocharger. Therefore, it requires excellent heat and wear resistance to meet the
severe condition inside the engine. In the present study, effects of solid Iubricants such as CaF;, MnS and

MoS: on microstructure and mechanical properties of sintered Fe alloys for valve seats have been investigated

for the development of valve seat material with high temperature wear resistance. As a result of engine simu-
lation test, 0.5 wt% CaF specimen showed the most excellent property, but in the overall aspect of view valve
recession has increased with increasing the amount of solid lubricants.
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Fig. 1. Engine simulation tester of valve seat inserts.
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Fig. 2. RCS, hardness and density of as-sintered speci-
mens containing solid lubricants.
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Fig. 3. Optical micrographs of as-sintered specimens( unetched ): a) N b) Mn20 ¢) Mo20
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Fig. 4. RCS, hardness and density of Cu-infiltrated spe-
cimens after sintering.
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Fig. 5. SEM micrographs of a) N, b) Ca20, ¢) Mn20
and distribution of Ca, Mn.
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Fig. 6. The distribution of chemical composition in Fig.
5(a).
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Fig. 8. RCS and hardness of heat-treated specimens
(quenched from for 1hr at 920°C and tempered for 2
hrs at 650°C after Cu infiltration) with the green den-
sity of 6.9 g/em’.
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Fig. 7. The distribution types of MoS; particles in Cu-infiltrated Mo20 alloy: a) heterogeneous distribution around
hard alloy, b) heterogeneous distribution only with MoS, particles and ¢) homogeneous distribution of MoS, particles.
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Fig. 9. Optical micrographs of Cu-infiltrated specimens,
(a)(b) and the heat-treated .ones, (c)(d)(quenched from
920°C and tempered at 650°C for 2 hrs.) with the
green density of 6.9 g/cm’ after sintering and Cu infil-
tration(nital etched 5 sec.).
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Fig. 10. X-ray diffraction pattern of a) Mn5, b) Mn20
after Cu-infiltration and c¢) Mn5, d) Mn20 quenched
from 920°C and tempered at 650 °C for 2 hrs after Cu-
infiltration with the green density of 6.9 g/cm’.
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Fig. 11. Micro-Vickers hardness of (a) Mn20 after Cu-
infiltration (b) Mn20 quenched from 920°C and temp-
ered at 650°C for 2 hrs after Cu-infiltration with the
green density of 6.9 g/cm’.
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Fig. 12. The constituent elements and micro-Vickers
hardness in Ca20 quenched from 920°C and tempered
at 650°C for 2 hrs after Cu-infiltration with the green
density of 6.9 g/cm’.
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Fig. 13. Results of engine simulation test.
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