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24 B2 2 TiCx(x=0.67)+ Al 28 AHE-8la] 800~1500°C 2% F7rolA At T 719t wkgo 2 TiHAICE T4
st & 28 E TiCx(x=0.67)F Al #2E ARE-3F Bkg- Hdell4& Ti-Al intermetallic compound <= Al-C compound
o 72 T HAELE FAEHA EkoH THAICS $AE & AU TiCx(x=0.67)¢F 4§ AlY AF ¥Hg2= 800°C
oAM= ThAIC o] FAEALH, 1200~1500°C HHSL5 T A& Ti;AIC, o]l 8oz AU Aol T
AR TLAIC 48 Z&oM TiCe HH-2 2 TLHAIC, Ao g §AHAT B dAFors &2 E22 TiCxst AlS AHESH
Ti;AIC, 48 §A717E AABAT T E TLHAIGY tH7ZE THAIC, AL 2 ojFo)d AA Y] 45-120nm 7]
2 HZH 7RE ey

ABSTRACT

Ti;AlC, was synthesized from TiCx and Al powder as a starting materials at the temperature range between 800°C and 1500°C.
The vacuum sintering and hot pressing methods were imployed to synthesize Ti;AlC,. The high purity Ti;AlC, was synthesized using
TiCx and Al powder as starting materials without formation of Ti-Al intermetallic compound and Al-C compound. Ti,AlC and Ti;AlC,
were preferentially synthesized at 800°C and above 1200°C, respectively. Ti,AIC formed at low temperature was transformed to
Ti;AlIC, by further reaction with TiC. In this study, the synthesis mechanism for Ti;AlC, was proposed. The synthesized Ti;AIC,
showed the nano laminating structure consisting of Ti;AlC, crystal with the thickness of 45-120 nm.

Key word : Ti;AIC,, TiCx, Nano laminating structure
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Table 1. Composition of Starting Materials to Synthesize
Ti;AlC; Ceramic

Starting Mole
Material Ratio

Processing Condition
(atmosphere/holding time/pressure/temp.)

3:13 Vacuum/60 min/-/800°C
3:13 Vacuum/60 min/-/1200°C
TiCx, Al  3:1.3 Ar/60 min/40 MPa/800°C
3:13 Ar/60 min/40 MPa/ 1400°C
3:13 Ar/60 min/40 MPa/1500°C
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Ak THAIC,E #4357 fsted 41 Ti
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th. Hot pressS ol&-8 1 713t @42 &3¢ TiCx-Al
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Fi 3. 2. XRD Patterns of synthesized TiCx.
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Fig. 3. XRD patterns of synthesized Ti;AlC, using vacuum
graphite furnace.
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¥ ig. 4. XRD patterns of synthesized Ti;AlC, using hot press.
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Fig. 5. SEM microstructure of TiCx and Al powder compact
after reaction at 800°C for 1h; (a) using vacuum
graphite furnace and (b) using hot press.
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Fig. 6. SEM microstructure of synthesized Ti;AlC, from TiCx

and Al powder compact using vacuum graphite furnace
at 1200°C for 1 h; (b) magnification of (a).
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(c)
F g.7. SEM microstructure of synthesized Ti;AlC, from TiC,
and Al powder using hot press; (a) at 1400°C for 1 h,
(b) at 1500°C for 1 h, (c) magnification of (b).
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Fig. 8. Proposed reaction mechanisms showing the formation
sequence of Ti;AlC, (a) starting powder, (b) coating
TiCx with melt Al at 660~800°C and (c) intercalation of
Al melt into TiCx at high temperature.
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