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ABSTRACT

TiB; was simultaneously synthesized and densified with concurrent self-propagating high-temperature synthe-
sis and direct contact-heating by electrical power input and pressure. Density of TiB, synthesized by self-propa-
gating high-temperature synthesis and consolidated simultanecusly by direct contact-heating and pressure was
maximum 80% of the theoretical density (4.52 g/cm?). Temperature profile was analyzed by solving heat balance
equation with numerical method (FEYCS method). The temperature of the sample was sufficiently raised to
that temperature sufficient to be densified. It was ascertained that the density of the SHS synthesized TiB.
is exponentially proportional to the input thermal energy per mass.
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Fig. 1. Schemetic diagram of experimental apparalus.
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Table 1. Specific Heat of TiB.®
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Table 2. Numerical Values Involved with Numerical

Method
Heat Heat Heat
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Table 3. Experimental Results Obtained from Conso-
lidation with SHS and Additional Energy

Pressure TPower Time Relative
Sample {MPa) (W) (mir) density
(% TD)

a 20.69 2250 0.5 50

b 2552 2250 3 60

c 15.57 3000 15 71

d 13.10 3000 50 80

A 329 A7 E(1995)

T T T T~ 1 1T
g
ry
[
- ]
=
2]
=
5 | ]
= g
: &
a2 L " = g
<L g8 = h
g - a
I B = i
=
L £ ’ i
U W NPT (PSR N NN S . VU N S Y

a4 ] 3 40 42 A4 46 48

Diffraction Angle (29)

Fig. 4. XRD pattern of TiB, product showing TiB as
a second phase.

R gEe sl FALE F o ANT ANES
o =N

4‘— 9ldlet, dA 2 Ramberg and Williams®

o

7ol ductile-brittle Ho]2EXE 1800TE K
t‘f}c;jgmi 01 RS o]ﬁ}oﬂ»ﬂ% TiB,7} brittle #}ed #W3
+ Hez gl

Hol-:e” 5L 9% Feo FA"A"9r(quasi-static pres-
sure}E 7H8hE ARE e 5 DA AT

o Rl oT

FErded shiaa ok
_ _Q/T-T.\]fR*~R!
czﬁYgexpl: E< T, J][ R ] (18)

(27 2} /2
K[a-R%(l;RZJ

o, - applied stress

Y, : flow stress

{3 : activation energy for deformation

K : Bolizman's constant

T, : reference temperature (18007

R : relative density

R. : entical density at which the material loss all

mechanical strength

okl o8] zio] FAIAHEE T oo £%7)
ol A =yl Agstel] Hagk ¢=e) o AP &
a7 gl=h

Hoke 591 4@ whge] w224 o)Fd F7H4<

o122l B ¢iol quasi-static pressureS s}shHA
stzle slebmld ot Dxele) AAHE wHF 4
2 oA ALy Fries Aldmel Jdakigel

—821—



1200

1000 | . -

Temperature (K)

> 1 a 1 1 i L
0,000 0.005 o010 0015 0020
Distance from center (m)

Fig. 5. Temperature profile as a function of distance
(with respect to z-axis) at time=30 sec.

g

Temperature (K}
3
g
T
I

500 |- “a -
B

—_ 1

o . I N 1 . :
Qoan felle iz aefn 0.015 0020

Dislance from center (m)

Fig. 6. Temperature profile as a function of distance
(with respect to z-axis) at time=230 min.

JerE B dFeiE vl F dukw dwmsle)
wAE melshed Hgheh

apel 4] AR ubel e SA g 2le] Aol A A7k
302 B 30l AFHUE Afel Ltz Fe M A
BEAE=0)2.276 2] A #AE EAQ AL Fig
5, 63 v}, o] 2E-g u Azt AE B8 FelE
L% profiles] HarArdel Egels AL & & 9ok
7)) el dm He 7 Azl wehA AW
257} o9 A Hake Zalrt sk Aol 7} A7k«
e &% vs. Ad plotefl 4] A1A F#2) £x9) HFE
Faho] X)7boll whE AlWLE WS BYFHoH o
Ah= Fig. 7, 80 Ve,

—822—

1aco || N

1200 + —

Temperature (K)

1000 - .

800 L [ L b L I L ] . 1 L
0 S 10 15 20 25 30

Time (sec)

Fig. 7. Temperature profile of the sample as a function
of time upto 30 sec.

2200

2000

1800

a
@
=
=

Temperature (K)

1200

1000

ano PR | P I B

Time {min}
Fig. 8. Temperature profile of the sample as a function
of time upto 30 min.

del B 30272 AW 2= HEE e Fig
74 1 AlHe] HSol SHS whSel )3 whad 2 9] a}e]
27V LR AbgEAr dAlxe] 23 dEHE
g8l =zl FAsA FaFckrt FEdd 23 heat
generation 02 2§ Ltxr)} AfEe HE @
aleh 2] w 30978 2= WEE vrebd Fig 8 A
o 4 glFe] of 2~3%-e] AHAw HE o= An
Aol gl Ha oo felle &5 wEb
N#A] oA ®3 ductile-brittle #eo] £xel 1800°C
o] A8 Al fAFER AU e ] Aoz o
Flet

g#d 7le F= x|t PEete] fAE dolrr

L5983



TiB»#) SH5 & =2 P71l % 541 74

Table 4, Data used for Calculating Input-energy Per
Mass of TiB: Samples
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