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ABSTRACT

The TiC-Co/Al reaction-sintered products were prepared by the wfiltraticn of various Co/Al metal mixture
into the preform, and their microstructure, phases, and mechanical properties were investigated. With increasing
the atomic ratio ol Co/Al, TiC grain shape was changed {rom spherical to platelet particles. and the grain
size increased. The crytaline phases found in the liquid matrix formed by the infiltration of Co/Al metal
mixture were determmed to be Al;Co; and AlCo by EDS and XRD. and the two crystalime phases were lecated
domimnantly between TiC grans, when the Co/Al atonuc ratio was lower than an umly. There was a tendency
that the density, bending strength and fracture toughness mcrease with Co/Al atomic ratio until the infiltrated
metal was 100% Co. The maximum value was achieved by the composition contaimng 100% Co infiltrated
metal. The Vickers hardness decreased as Co/Al atomic ratic increased.
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Fig. 1. Schematic diagram of melt infiltration system.
1. BN Coating 2. Graphile Crucible 3. Induction
Coll 4. Metal 5. Preform 6. Graphite Suscep-
tor
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Fig. 2. Backscattered electron mmage of the reaction
sintered TiC-Co specimen was cblained by the

infiltration with 100% Co melt.
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EDS and WDS specira of the TiC-Co reaction specimen were obtamed by the infiltration with 100%

Co melt. The spectra were obtained from the (a) solid grain (arrow A) and (b) liqud phase region (arrawed
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Fig. 4. X-ray diffraction pattern of the TiC-Co reaclion
specimen was obtained by the infiltration with
100% Co melt.
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Fig. 5. Backscattered electron images of the TiC-Co/Al reachion specimens were obtained by the mfillration with

different Co/Al atomic ratio of {a) 0.3 and (b} 0.5,
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Fig. 6. EDS and WDS spectra of the TiC-Co/Al reaction specimen were obtained by the mfiltration with Co/Al
atonuc ratio of (.3, The spectra were obtained from the {a) sohd grain (arrow A, B) and (b} liquid phase
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Fig. 10. EDS and WDS spectra of the TiC-Co/Al reaction specimen were obtained by the infiltration with Co/Al
atomuc ratio of 1 The spectra were oblained from the (a) solid grain (arrow A) and (b) hiquid phase

region {arrow C) n Fig. 9.
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Fig. 18, Crack profiles induced Vickers indentation
cracks in the TiC-Co/Al reaction specimen
were obtained by the infiltration with Co/Al
atomic ratio of 3. The arrowed region A crack
bridging due to the Co phase.
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