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ABSTRACT

An analysis of the use of temperature profiles in the determination of the kinetic parameters of combustion
synthesis of TisSi; were investigated. From profile 2nalysis, an apparent activation energy of 12 KJ/mol was
calculated. The Maximum heating rate achieved during 10 wt% TisSi; reaction by the product dilution method
was approximately 1.5X10* K/s. Coupling this value with the measured wave velocity of 7.02 cm/s yields
a maximum thermal gradient of 2.14X10° K/cm. The value of t, (=t") was calculated to be 1.2X10°! s and
the value of ty (=t,) was calculated to be 32.89 s. Using the definition of t and the measured wave velocity,
the effective thermal diffusivity, o, was calculated to be 0.59X 10 cm?/s. From these analysis, the power function,
G, was also calculated.
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vity, Power function

LM 2 AR AA, 71E8 AR AR v)E 2

A7} Fdstn S VA E o] §5RR A3

SHS #& Aioze A, 224 FAztel 34 o Aihule HREFAE 7|HE 5 9don odzirix g
Hueg YHEL ARTAet AFshs w30 AR Wl AHES FAES 2¢ 5 ok
T2 x4 qhge] Ad) QAR DR A7 YA Al SEAANA Y ARV oeirha] Bkt Ze) shehy
o3 ner HEEE A 5 ok B4, v1EE A dbH(EF, shde] WS ER Y g4 T4 A4 )
SHS ¥h&-2 2 AA7u(10° K/em), & WHE45E, $F 484 4L vyl Ee Lgddch dagdAlel
A we JAEE Foz FoAeld FUA4E  BAsk:s A 4EAEL olsEr] felE uke

T



HEA -

AA & E“ﬂi} 6}@1 Rl
R RN e
A7k Jﬂ‘ﬂl%
= Al
&l sk
A digte) “AHE” £ sishabed 22w
oJeirxle} gel-3hey 2 P gk o) d
FH & YAHe R Afshe AL SHS o) APoir3
A% 7b53t7] Wiel thre) SHS A7AE-E ‘:'L%E
Adag, dane) F2 52 A9 A gL A7

. g=wsh, A,
hool Aael d%E mlAle
227} gtk o mdshe
s HAs A7ed =

¢

(o3 -]
el

i

st oloh dwkA<Ql 7§T«l A= %ﬂP%%—?Jr Ll
g2 A=} slon by} YA Lxshe 349

Aiue “FA7s “ﬁilF(postcombustlo e Bag
£ F708 F59(subzone) 2 P40t vk FAHAE
Az} e 7HA)71e, WA $ 23 SHS el
EAHoZEe EFAT Ao] AA 843ts]ojzl Ao

o} ALY MFHL Fhe stehbgdrt £
5}7] wl-Zolw], oA WA spshukginte] W3 A(front
propagation)oll d&-& vjzlc}. o] fFalel &) daws)
EA3 vhEg At RS o 7 vk LI
T EEFRE diHeR e TEFFoRe
A ztgo] aptE|eia]l Ao o)l e HIRE
% F&F-Ee} AdAH3E s tHzone)ol 23 gz%sM
R, S2FEAME g5 wg FHol(d: weE
£5)7F FAl dojrdct

Boddington®™? Seo] AAIFF &% profile EA4YPS
A 2-517) A4 2% profiled] HEo] asie ¢ e
271 ¢4 profile] Y25 ¥4 3todo} gt Zenin®
o) AjA)1g & profile ¥4 W 2}A]9] datas} &=
profiled 7% W7t gk o] H% 71 2 EAAL
PAF &% profileo] ol A4ure-ol A (n=1.0)
& 7IH37)7) of5ict

o] % profile #4419 A QAAZRL %'ﬁtﬂﬂ
AHE7Ee g A oofot slH, A mp&E A
3| 3171 ¢ A5HAbel(steady- state) o 40 0jo} {h;}

O

By daupe mEe Agdag whEy e
St d4EEE Bolr] wFelc) kgl
AFdrEe 25 profiled] w|BA)o] @e e Fu
ghct.

44 daEe 2% profile ¥4 ¢13kg u]x9,
= AGA die F23q wz‘g Zeukghe), o 4wl
A8 AR wleds e up o] Folz]= Alele
FAe] HAel A S o8 o oly A
Hels 2% profiled] =of Mal olu]a} of 43} W) Ho)| 4]

o144 -

Aol - ol gy

Azel dEA B4 dold widEH HIE 71A
2+t
Aaubg-o] w7hd A & Haxe A (D
£ W3 Aok steg Aty oz YAEI Aot wt
$E2) didie] o2 R sloyt AFA olEE o
T A9 & ¥delth
B Ao e dAagAd A9 kinetic parameterE TF
3l7] Y& 94 profile’ "% o] &3l o]EH Ao
A ez Mzl 434S HEsled ANE
Ao g 5Ti+3Si system® A3 profile ¥4¥& ¥
atsict.

23

2.4 o

2.1, AlEuby

E A ) d4aexd s 44 28 4 de
SHS Hel 93 A& J*ﬂ‘ﬂa AHg-stgdet. 3 Ajeke]
otz qls) A4z B9 dav) dohvA] e g
3l7] )&t 5Ti+3S1+ATisSi; ¢ AASE AFAH o
49 A7) 10wt%E A" og Algslgich 34 A}
TisSi; #4& —270 mesh F3E 02 o]Ho| B
=EPe) o8] gAsldes Q e WA
AE Mg WAy Hgd =Tyt
% (u)E %A 8} Arrhenius plot 3 3}¢ich Fig. 1
2 A4 AR TisSia Alelg2e] Ay A=
o)t} Titanium(QOsaka Titanium Co. Ltd., —16.4 pm)3}
silicon(Junsei chemical, —13.6 pm)¢] 28]& 062 3}
o d 2o Ay F Bl Aty o2
n-hexaned AH&38to] 24417} Fot 23] FAEYs
Aot E¢FY Pde SEME A8l 2 £
o) 9185 salslirh EFELE o)2UE 50% ¥
A+ 20%)9 AEE7 HEEZ dS719t press§ A
23t 27 10mm, ol 50mme AUy A|d&
Mzstdch Ayol B F AjHe Holgh TAE F
Asleich. &% profile 4L $l8 Alwe sighyd
474 2mm HEY holed A#HY FUSE7x Eh
L% profile 2349 &% ¢ xE-& Hod BAs}]
s}af optical pyrometer(Minolta, TR630)5 At&3tich
AYAEE 120C 9 AFAxR7AAH 547 83 A
z3slodeh 1 & Ar £9]7] 2ol 4] carbon sleeves 3
b A 7jE AjHe] Ml HogRE Ar|FAAR
Aiurt A= | TisSiy Al 2rt gAddc) 3t
Aol wpAAl g Fogle "AApladAe] 93
noiseS # A3} &) ¢ls) M3} pellet(Ti+C)S AH&-3F

[ U -

_I]-)

flo r2 do I o F

813537



SHS el A% TisSiz ol F44

Ti Powder SI Powder

L l |

Welghing

l,~

Mixing

Pressing ~50% of T.0.

Dryi ~Vacuum oven
rying (120, sh)
~Data acquisition
Synthesis system
~Temp. profile

~Activation energy
Evaluation | 1 0 dittusivity

Fig. 1. Flow chart for the experimental procedure.
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Fig. 2. Schematic view of SHS equipment.
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Fig. 3. SEM photographs of TisSi; surface at different dilution contents.
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Fig. 4. Temperature profile of a 50% dense 5Ti+3Si+10 wt% TisSis specimen: (A) complete profile, (B) enlarged

initial portion of profile.
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