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ABSTRACT

The reaction-bonded TiC-Ni/Si/Co composites were prepared by the melt infdtration of Co. Si, and Ni me-
tal into the TiC preforms. The microstructure, reaction composition, and mechanical properties were in-
vestigated. In the case of the melt infiltrated with Co and Ni, TiC grain shape was changed from angular to
spherical shape with the average grain size of ~3 Um. In the case of the melt infiltrated with Ca/Si or Ni/Si,
Si was reacted with TiC particles, and formed SiC particles. The bending strength of both specimens, which
have atomic ratio of 3, were 710 MPa and 515 MPa, respectively. In the case of the melt infiltrated with Ni/

§i/Co, nonstoichiometric TiC was formed, and its bending strength decreased to 420 MPa.
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Table 1. Characteristics of Raw Materials
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ZEETh EE Baik” 58 Ni2 % S50 23k
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or, ol¥ho| = Ag] drAEd oF) we-AdF &4
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2.1, E4RIT 4 MAA[ES| HE

2 AFAA ArgE s E TiceE #7Ya 3
um, €% 99.9%cl¢ey, M Ni, §i 2 Co
49 Hv94E 72 2um, 44 um ¥ 2um, ==
99.9%¢] Aldrich{TU.S.A AL 2 AHasigich oS
Borol A2 Table 14 WEhdeh

A3 A=% 97 E2e] He oSN 4 wi
sHdecz e PEG(Polvethylene Glycol #4000.
France) $9-Z TiC 2o 4 wigr} B7 28 Fld

Property Materials TiC Ni S Co
Average particle size(1um) 3 2 44 2
Densily(gfem®) 4.93 8.90 2.33 £.90
Purity(%) >09.9 >99.7 >69.9 99.8
Melting temperature(°C) 3210 1453 1412 1495
Manufacturer Aldrich, T.5.A. Aldrich, US.A. | Aldrich, US.A. | Aldrich, US.A.
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Table 2. Atomic Compoition of Infiltrated Metal Mix-

ture
Atomic ratio of metal mixlure

Ni Si Co
1 3 -
1 1 -
3 1 -
- 3 1

1 1
- 1 3
3 1 3
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Fig. 1. Schematic diagram of melt infiltration system.
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Fig. 2. Reaction bonded sintering TiC-Co composite infiltrated with the 100% Co mell. (a) SEM image of 1000,
{b) SEM image of 7000, (c) EDS spectrum of area A and (d) EDS specirum of area BE.

Fig. 3. Reaction bonded sintering TiC-Ni composite with the 100% N1 melt. (a) SEM image of x1000, (b) SEM

image of ¥ 7000, (c) EDS spectrum of area A and (d) EDS spectrum of area B.
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Fig. 4. SEM image of the reaction bonded sintering
TiC-Co/Si composite infiltrated with the 1Co/
351 melt. .
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Fig. 5. EDS and WDS spectra of the reaction bonded sintering TiC-Co/Si composite infiltrated with the 1Co/3Si
melt. (2} EDS spectrum of area A, (h) EDS spectrum of area B, (¢} EDS spectrum of area C and {d)

WIS spectrum of area A in Fig. 4.
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Fig. 6. X-ray diffration pattern of the reaction bond-
ed sintermg TiC-Co/Si composite infiltrated
with the 1Co/351 mell.
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Fig. 7. SEM 1mage of the reaction bonded sintering
T1C-Co/Si composile infiltrated with the 3Co/
15i melt.
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Fig. 8. EDS and WDS spectra of the reaction bonded sintering TiC-Co/8i composite nfiltrated with the 3Co/1Si
mell. (a) EDS spectrum of area A. (b) EDS spectrum of area B, (c) EDS spectrum of area C and (d)

WDS specturm of area A in Fig. 6.
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Fig. 9. 5EM mages of the reaction bonded Smtenng
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3Ni/1S1 melt.
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site as a function of Co/Si atomic ratio.
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Fig 11. Relative density and bending strength of the
reaction honded sinlering TiC-Ni/Si compo-
site as a function of Ni/Si atomic ratio.
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Fig. 12. SEM images of the reaction bonded sintering
TIC-Ni/5i/Co composite infiltrated with the
atomic ratio of 3Ni/1$/3Co melt, (a) >100
and (b = 4000.
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Fig. 13. EDS and WDS spectra of the reaction honded
sintering TiC-Ni/Si/Co composite infiltrated
with the 3Ni/15i/3Ca melt. (a) EDS spec-
trum of area A. (b) EDS spectrum of area B,
() WDS spectrum of arca A in Fig. 12.
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