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Abstract The recent trend of miniaturization and high performance of vehicle engines has put an urgent
necessity for the development of valve seats which can operate under more severe conditions. In order to develope
valve seat material that has the most excellent wear resistance at operating temperature of engine through improve-
ment of the progress of work, the effects of mixing ratio of the milled powder on sintered and Cu-infiltrated prop-
erties of sintered valve seats have been studied. The resultant radial crushing strength and hardness of sintered
specimens were gradually increased with increasement of volume of milled powders. It is because increasement of
sintering density by increasing of surface diffusion. The hardness of Cu-infiltrated specimens became lower than
that of the commercial powders as the increasement of volume of milled powders. It was due to the decrease of the
amount of the martensite. By results of this research, It has been found that martensite is formed around of the Cu-
infiltrated site and the decrease of the amount of the martensite is due to decrease of the amount of the Cu-infil-
trated site by the decrease of gas channel.
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Fig. 1. (a) Valve seat and (b) parts of valve system,
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Fig. 2. Scanning electron micrographs of (a) FeCrMoMnC (b) Ni (¢) FeMo (d) CoMoCr (¢) CrCoWMo (f) CaF, powders.

Table 1. The chemical composition of specimens

Chemical Composition (wt %)

Fe: Ni Mo Co Cr Mn W C CaF, Others

Bal. 20 73 45 48 05 18 1 05 017
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Fig. 3. Change of the hardness of heat-treated specimens
with different mixing ratio having two compacting pres-
sure sintered at 1150°C (C. P. : commercial powders).
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Fig. 4. Scanning electron micrographs of mixing with various ratio of milled powder to commercial powder (volume %)

(@) 0% (b) 0% (c) 20% (d) 30% (e) 40% (f) 50%.
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Fig. 5. Change of the apparent density with different mix-
ing ratio.
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Fig. 6. Change of the density of as-sintered specimens with
different mixing ratio having two green density sintered at
1100°C, 1150°C respectively (G. D. : green density, S. T. :
sintering temperature).
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Fig, 7. Optical micrographs of as-sintered specimens (unetched) with various ratio of milled powder (vol. %)
(a) 0% (b) 10% (c) 20% (d) 30% (e) 40% (f) 50%.
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Fig. 8. Change of the RCS and hardness of as-sintered
specimens with different mixing ratio having two green
density sintered at 1100°C, 1150°C respectively (G. D. :
green density, S. T. : sintering temperature).
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Fig. 9. Change of the density of Cu-infiltrated specimens
with different mixing ratio having two green density Cu-
infiltrated at 1120°C (G. D. : green density, S. T. : sin-
tering temperature).
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Fig 10. Change of the RCS, elongation and hardness of Cu-
infiltrated specimens with different mixing ratio having two
green density sintered Cu-infiltrated at 1120°C after sinter-
ing (G. D. : green density, S. T. : sintering temperature).
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Fig. 12. X-ray diffraction pattern of (a) 0%, (b) 20% and
(c) 40% after Cu-infiltration (y-Fe : Austenite, o-Fe : Mar-
tensite).

Fig 11. Optical micrographs of Cu-infiltrated specimens (unetched) with various ratio of milled powder (vol. %)

(a) 0% (b) 10% (c) 20% (d) 30% (e) 40% (f) 50%.
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Fig. 13. Scanning electron micrograph of Cu-infiltrated
specimens in Fig. 11(a) and Micro-Vickers hardness.
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