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Abstract Dry sliding wear behavior of electro-pressure sintered Fe-Ni and Co-Fe-Ni compacts was
investigated. Pin-on-disk wear tests were performed on the sintered Fe-Ni, Co-Fe-Ni disk specimens against
alumina (AlyO3) and silica (SiOs) ball counterparts at various loads ranging from 3N to 12N. A constant sliding
speed of 0.1m/sec was employed. Wear rate was calculated by dividing the weight loss measured after the test
by specific gravity and sliding distance. Worn surfaces and cross sections of them were examined by a scanning
electron microscopy, and wear mechanism of the compacts was investigated. Wear characteristics of the
compacts were discussed as a function of composition of the compacts. Relationship between the wear rate and
mechancial properties of the compact was explored, and effects of the oxide layer that was formed on wearing
surface of the compacts on the wear were also studied.
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2 A7 AMEE AZA A EH 2 2L Table 1
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Table 1. Materials used for the present study.
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Fe-NiAl$} Co-Fe-NiA| 7} &4 AlHe 7|44 4%
27335 AFE Table 33+ 49 2}z eI} Fe-Ni
A Z+ 24 NHY AR §EPEs AR/ $S Ni
Hiro] ko] FrlaldA Zastinh. A AsE
100% Fe 24 AJ¥3} 100% Ni 24 A|Ho] 04 o3
T, 2 98 A AELE 034~0352 FARE AAEAE

(composition: wt.%)

Fe-Ni System

Co-Fe-Ni System

Material Designation Material Designation

100% Fe 100Fe 50% Co-40% Fe-10% Ni 50Co-40Fe-10Ni
80% Fe-20% Ni 80Fe-20Ni 50% Co-30% Fe-20% Ni 50Co-30Fe-20Ni
60% Fe-40% Ni 60Fe-40Ni 50% Co-20% Fe-30% Ni 50Co-20Fe-30Ni
40% Fe-60% Ni 40Fe-60Ni 50% Co-10% Fe-40% Ni 50Co-10Fe-40Ni
20% Fe-80% Ni 20Fe-80Ni

100% Ni 100Ni

Table 2. Thermal conductivity and hardness of the counterpart material.

Counterpart Material

Thermal Conductivity (W/mK)

Vickers Hardness (Kg/mmz)

Alumina (ALOs)
Silica (SiO;)

1800

1.6~1.7 540

Table 3. Mechanical properties of the Fe-Ni compacts.

Material Hardness (HgB) Yield Strength (MPa) Strain Hardening Exponent
100Fe 92.1 493.6 0.40
80Fe-20Ni 923 447.1 0.34
60Fe-40Ni 87.9 4353 0.35
40Fe-60Ni 83.5 399.3 0.35
20Fe-80Ni 80.4 360.2 0.34
100Ni 60.5 139.8 0.40
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Table 4. Mechanical properties of the Co-Fe-Ni compacts.

284

Material Hardness (HgB) Yield Strength (MPa) Strain Hardening Exponent
50Co-40Fe-10Ni 95.8 417.6 0.68
50C0-30Fe-20Ni 93.6 399.8 0.41
50Co0-20Fe-30Ni 81.1 3355 0.41
50Co-10Fe-40Ni 74.6 252.1 0.40
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Fig. 1. Variation of wear rates of Fe-Ni compacts against
alumina (a) and silica (b) as a function of applied load.
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Fig. 2. SEM micrographs of worn surfaces of the 80Fe-20Ni and 20Fe-80Ni compacts tested against Al,Oz and SiO, at the load
of 12N: (a) 80Fe-20Ni (Al,03); (b) 80Fe-20Ni (Si0,); (c) 20Fe-80Ni (AL 05); (d) 20Fe-80Ni (SiO,); (e) EDS pattern of the worn
surface shown in (c); (f) EDS pattern of the worn surface shown in (d).
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Fig. 3. SEM micrographs of cross-sections of the 80Fe-20Ni and 20Fe-80Ni specimens tested against Al,O; and SiO, at the load
of 12N: (a) 80Fe-20Ni (ALO,); (b) 80Fe-20Ni (Si0,); (¢) 20Fe-80Ni (AL,O3); (d) 20Fe-80Ni (Si0,).
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Fig. 4. Variation of wear rates of Co-Fe-Ni compacts against
alumina (a) and silica (b) as a function of applied load.
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Fig. 5. SEM micrographs of worn surfaces of the 50Co-40Fe-10Ni and 50Co-10Fe-40Ni compacts tested against Al,O; and SiO,
at the load of 12N: (a) 50C0-40Fe-10Ni (ALOs); (b) 50Co-40Fe-10Ni (Si0y); (¢) 50Co-10Fe-40Ni (Al,O3); (d) S0Co-10Fe-40Ni
(Si0,); (e) EDS pattern of the worn surface shown in (c); (f) EDS pattern of the worn surface shown in (d).
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Fig. 6. SEM micrographs of cross-sections of the 50Co-40Fe-10Ni and 50Co-10Fe-40Ni specimens tested against Al;O; and SiO,
at the load of 12N: (a) 50Co0-40Fe-10Ni (ALO3); (b) 50Co-40Fe-10Ni (SiO,); (c) 50Co-10Fe-40Ni (Al,O3); (d) 50Co-10Fe-40Ni
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Fig. 7. Variation of friction coefficient (1) of 50C0-40Fe-10Ni and 50Co-10Fe-40Ni specimens worn at the applied load of 12N
against AlO; and SiO; as a function of sliding distance: (a) 50Co-40Fe-10Ni (Al,O5); (b) 50Co-40Fe-10Ni (Si0»); (¢) 50Co-10Fe-

40Ni (AL,O3); (d) 50Co-10Fe-40Ni (Si0,).
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