1178

6 Sz

$% & $8 Tetsu-to-Hagané Vol. 89 (2003) No. 11

Fe-AlREBELEYD2TcT7 T L o TER

g BERE* - fEAK AR - MR EEE

Two Body Abrasive Wear of Fe—Al Intermetallic Compounds

Takao Y Axou, Tomohiro SASAKI and Shigeaki KOBAYASHI

Synopsis : The abrasive wear behavior of specimens of Fe-Al intermetallic compounds (Fe;Al, FeAl, FeAl,, Fe,Al; and FeAl,) on SiC abrasive papers
having an abrasive grain diameter ranging from 10 to 48 um were investigated. The relationship between the wear rate and the material hard-
ness is classified into two cases. In the first case, the wear rate increases with decreasing specimen hardness when the specimen is worn using
an applied force of less than 0.31 MPa and an abrasive grain diameter finer than 30 um. In this case, ductile wear is observed in all speci-
mens. In the second case, the wear rate increases with increasing specimen hardness when the specimens are worn using an abrasive grain di-
ameter coarser than 30 um. In this case, brittle wear is observed in the FeAl,, Fe,Al; and FeAl, specimens.

Key words : brittle fracture; hardness; Fe—-Al intermetallic compound; two-body abrasive wear; worn surface topography.
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Fig. 1. Fe—Al phase diagram®.

Table 1. Chemical composition of Fe—Al alloy specimens.

Alloys Composition(mass%Al)
FesAl 16.0
FeAl 25.0
FeAlz 48.5
Fe2Als 55.0
FeAls 60.0
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Fig. 2. X-Ray diffraction patterns in Fe—Al alloys with var-
ious Al contents.

Table 2. Vickers hardness of Fe—Al intermetallic com-

pounds.
Alloys | Present result (HV) | Referenses (HV)
FesAl 343~347 285~350%6)13)
FeAl 354~394 300~640 214919
FeAlz 793~1055 10302 .
Fe2Als 950~1050 - 880~1000 21419
FeAls 830~1010 9902116
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Fig. 3. Wear rate of Fe—Al intermetallic compounds, W} as

a function of mean abrasive grain diameter, d, at an
applied force of 0.06 MPa.
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Fig. 4. Wear rate of Fe—Al intermetallic compounds, W as

a function of mean abrasive grain diameter, d, at an
applied force of 0.31 MPa.
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Fig. 5. Wear rate of Fe—Al intermetallic compounds, W, as
a function of mean abrasive grain diameter, d, at an
applied force of 061 MPa.
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Fig. 6. Relationship between wear rate, W, and Vickers
hardness of Fe—Al intermetallic compounds, HV, at
an applied force of 0.06 MPa.
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Fig. 7. Relationship between wear rate, W, and Vickers
hardness of Fe—Al intermetallic compounds, HV, at
an applied force of 0.31 MPa.
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Fig. 8. Relationship between wear rate, W, and Vickers
hardness of Fe—Al intermetallic compounds, HV, at
an applied force of 0.61 MPa.
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Fig. 9. SEM micrographs of worn surface of Fe—Al inter-
metallic compounds at P=0.06 MPa and d=10 um.
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Fig. 10. SEM micrographs of worn surface of Fe—Al inter-
metallic compounds at P=0.31MPa and d=
48 um.
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