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SHSW elsie] THB-CAl 29148 245 Hapalslda dyste] 2 39 2 =349 54 ATsslch

Titaniumel] 3te] boron?] Feke] 7r4&4E TIC7 F 4409, F7HEeE TB7k & A dolHeth Ti-
B-CAl £ =42 i+ steady-state combustiono|l2=, TiC AR eka] v)Eked TiB, A eke] Z71F%
ol A-whel Alal< e wel Aol 7w sk g Ti-B-CAl A8 A2 titanium  boron [ carbon ZAIW]7 2 2
1w w7 el AAEAS Veligey, Axs 2412 kg/mm®, HY#AEE 677 MPa, Al e e 983
%ao) it

ABSTRACT

Ti-B-C system ceramics composition were prepaed from the mxture of metal titamum, boron and graphile
powder by the self-prepagating high-temperature synthesis method. The major crystalline phase as a function
of boron content was TiC for mixture decreasing horon and TiB: for these mcreasing horon. The combustion
mode observed by a high-speed camera was steady-state. The combustion velocity mcreased with mcreasing
the TiB, product about TiC product. Ti:B:C as 2:2.1 specimen showed, Vicker's hardness of 2412 kg/mm?
for 05kg load, three-pont flexure strength of 677 MPa and relative density of 98.3%
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Table 1. Composition of Starting Materials Powder
{mole ratio)

Materials X
- Titanium Boron | Carbon
Composition
W 1 1
X 5 1 2
Y 2 1
Z 2 2

(W: 2Ti+B+C, X: 2Ti+B+2C, Y: 2Ti-+2B+C, and
Z: 2T+ 2B+ 20)

o Al eoln] WMET =E Zdla] FAE B 5%
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Fig. 1. Schematic diagram of Ti-B-C sysiem experime-
ntal process.
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Fig. 2. Schematic diagram of the S.HS process.

AABEL pelleto] HWA= o] sponges) Z-L 7|34

t}h ¢]71e Holt2} Munir7l B8 wie} zhe] H, gasst

COy gas 52 W22 93 A= sles P25l
Ti-BA 2] Ti-CA whg AL ohaat 2ok

Ti-+2B="TiB.;+ 293 kj/mole
Ti-+ C=TiC+ 185 ky/mole

it s welle) g2 2 o)yt HEE
A Alfe sl @ pakiE] vhEe) s A
77 AR fme] He)d A4lehcd filme Zw
128 frame 9| 1/128 3 0]c}
TiB-CA sdA2] 7 dazte] WiS5= Table 2
o]} B abs)l 7o) horon2] ske] FrpakrE w3
Zmzl walxls g o 4 oled, ¢17L titanium}
boron®] 1l2ZE% 7} titanium¥} carbone] Wk&L 5 Hol
o mpEcks HE o 92 ik B3 dade] doyEE
G718 olgsle] =2 Hmw P of dasr)
dRg Se2 A3l ddzps] AFEE2F A
s she AL AP 4 qlgos) dzds) £E7)
BT I~15mmfsec 4o AFEES LAy gleoE

AR daw 0] RAle) Yolks g F 4 Yok

e

=~
T

AuxRR  film [rame&

32 e

Fig. 4= SHSHe2 45 Ti-B-CH agde 2
240l wte FYRTel Y Xray SAEHEAI
el zlelch AAFo R wd TiBe TiC7t 7 44
Ao vepdam, v W, Xel4 Hiz spe} 2ol
titanimel] i3 boron2] FHape] H& we TiCrt F
AAgels, 22490 Y, Zellq 2e wlel 3| titaniume]
Wl borone) FEkel wEE TiB7h 7 A4ddE

b 4 gir}. Fafekgdez By 2Ti+2B+ C=TiB+

i v=

-204- et

4
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t=0sec

t=0.762 sec

t=1.524 sec

t=2.286 sec
Fig. 3-1. Sell-propagating high temperature synthesis of W; 2Ti+B-+C as a functon of reaction time.
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t=111 sec

Table 2. Combustion Veloaty and Mode of Ti-B-C

System
Composition™ W X Y YA
g4 Feol(mm) | 205 228 276 256
A Az} (sec) 382 2.86 1.85 204
A A4L% {mm/s) 5.36 797 | 1492 | 1255

A4 g

“W. 2Ti+B+C, X: 2Ti+B+2C, Y: 2Ti+2B+C, and
Z: 2Ti+2B+2C (mole ralio)

Steady-state Combustion

wzko] TiB. compact®vl o] F& =g Aoz 2
wE9)c}®. Fig 62 1850Ce)A] 908 F9F LL7hias
A= AHe) 33 Y= E Jebd Felch Fig 4 Xray
Ay Aabela] Vel Az o] TiBy 4] B
AP Yol 7 = Ti:B . Cmolew7h2 218 &F
677 MPa2] =& 2 ez ol o)A o= B
28 Ti-CA(max.) 2} Ti-BA (max.) 7=zt 9 2d q

t=148 sec

t=1.85 sec
Fig. 3-2. Self-propagating high temperature synthesis of X: 2Ti+B+2C as a [unction of reaction time.
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Z

20 (degree) 20

Fig. 4. X-ray dilfraction patterns of synthesized Ti-B-
C system powder hy SHS process (3 Ti+B
4+C, T: Ti+B-+2C, U: Ti+2B+C, and V: Ti+

2B+20C).
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Fig. 5. SEM photomucrographs ot synthesized Ti-B-C syslem powders (W: 2Ti+B+C, X: 2Ti+B+2C, ¥: 2Ti
+2B+C, and Z: 2Ti+2B+2C).
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Fig. 6. MOR ol sintered Ti-B-C system as a function Fig. 7. Hardness of sinlered Ti-B-C system as a [unc-
of mole ratic (W: 2Ti+B+C, X: 2Ti+B+2C, Lon of mole ratio (W: 2Ti+B+C, X; 2Ti+B+2
Y: 2Th+2B+C, and Z: 2Ti-+2B+2C). C, V. 211+ 2B~C, and 7 2Ti+2R3+2C).
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Fig. 8. SEM photomuerographs of fracture surface of sintered Ti-B-C system (W: 2Ti—B+C, X: 2Ti+B+2C,

Y: 2Ti+2B+C, and Z: 2Ti+2B+2C)
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Fig. 9. Relative densily of sintered Ti-B-C system as
a function of mole ratio (W: 2Thi+B+C, X: 2
Ti+B+2C, Y: 2Ti+2B+C, and Z: 217+ 2B+-2
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