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ABSTRACT

A composite materials was prepared by the SHS method using addition of presynthesized SiC to the systems
Ti-C, winch leads 1o the Ti-C-3iC composites. Sintering conditions were 1560°C, 30 MPa for hour. After sintering
the composites consist of TiC, 51C and TiSi; with increasing SiC contents (5, 15, 20 and 30 wt%) TiSi, also
increases, whereas the Ti content decreases. According to the temperature profiles an addition of 5wt% SiC
raises the formation temperature up to 2972C with 15 wi% SiC show composites of the system Ti-C-SiC an
optimum of their properties; for example a fired density of 4.10 g/ecm®, modulus of rupture 4435 MPa and
Kicx5.53 MPa m'~,
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Fig. 1. Flow chart for the experimental procedure.
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Fig. 2. Schematic view of experimental equipmen.
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Fig. 4. Temperature profiles of Ti-C-51C system com-
posites from the mixed reactants as a function
of SiC contents.: {a) 5 wit%SiC, (b} 15 wt%SiC,
(c) 20 wt%SiC, (d) 30 wt%SiC
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Fig. 3. XRD patterns of Ti-C-5iC system as a function of SiC contents by SHS method.
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Fig. 5. Temperature profiles obtained measuring with thermocouple.
(@) 5wt%SiC, (b) 15 wt%SiC, (o) 20 wi%SiC, (d) 30 wi%SiC

~ L3

12

rgs

g 1

0.9

§ 0.8

£ 0.7

> 06

5[).5 -

8 0.4

30

502

ot

[ST| 1 . a 1 —
(a) {b) {c) {d) (e)

Additive Contenis

Fig. 6. Combusion velocities of Ti-C-SiC system com-
posites from the mixed reactants as a function
of 5iC additive contents.: {a) 5 wt%SiC, (b) 15
wt%SiC, () 20 wt%SiC, () 30 wt%SiC
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Fig. 8. XRD patterns of Ti-C-SiC system as a function of SiC contenls by hot-pressing sintered at 15607,
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8oll4 d=sr #HAAH TiSwpr} &§=e¢] TiCL SiC7}
Ao ZlE 2 sl ded
332 SEM 24
Fig 10 Ti-Col| SiCH wihz HAr)isle G4 &
g 1560C) 4 30 MPa2 60% 2t 2avbgt Adar &
A o sbebwe} v btz abaleloh Il
o} SiC2] H7iske] 5~15wit%rtA] ZA184FE 9

P33 Al 11 5(1996)

deot whed, SiCe] Ariee] 20wt% o
A e mAE At A4 Hedes @ T sloh o
SiC7b 20 wi% o] eiAz glalale] <JAE A&
d o7 d= gx9 3hh dEelzta 4
ey, SiCrh 15wt% 37bs a43r 7k xdse
ddde] A o]l FolHLL o & gir)

Fig. 118 Ti-C-SiCAIS] H&aof f Avdes o

o
gy
o 4 gl

—1241—



e R A R

@ [ . o) T
e | .
1
- 3 ___J_- |l{ ) o f IL-T - h
i t H
———T— Ii1
o bl
(c) (d)
o
f'; N
, B S
__; i . | D
B I f B || S
R U

Fig. 9. EDX analyses of Ti-C-SiC system hot-pressing sintered at 1560 for 1hr as a function of 5iC contents
(@) 5 wt®SiC, (B) 15 wi%SiC, (¢) 20 wi%SiC, (d) 30 wi%S1C

13“'&.& i - T R kR - VA N
Fig. 10. SEM photographs of Ti-C-SiC system hot-pressing sintered at 1560°C for 1 hr as a functi
{a) 5wt%SiC, {(b) 15 wi®SiC, {c) 20 wt%SiC, (d) 30 wt%SiC

BH 5o

on of SiC contents.

—1242— 2958



SHS wle|=z=ale] &g Ti-C-SiCA|

100
- )
3
a5 |
= (e}
'g C
o (a)
o %I
Y
2
=
C )
8}
gd A "
3 1a 15 20 25 k]

SiC conlent (wt)

Fig. 11. Relative densities of Ti-C-SiC system hot-pre-
sing smtered at 15607 for 1hr as a funchion
of SiC contents.: {a) 5 wt%5iC, (b) 15 wt%SiC,
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Fig. 12. Flexural strengths of Ti-C-SiC system hot-pre-
ssing sintered at 15607 for 1 hr as a funclion
of S5iC contents.: (a) 5 wt%SiC, (b) 15 wt%SiC,
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