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(Simultaneous Synthesis and Consolidation Process of Ultra Fine
WSi2-SiC and its Mechanical Propertie)
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1. Introduction

Tetragonal #+ZZ 7}2 Tungsten silicide 43 S¢EL =& &85 (2160T), 43 U
A3 To DEAB SFHE EAL JHAZ J3, 3 A BEXHo 3o AHIR
ol A M A}H-F(schottky barriers, ohmic contacts, low resistivity gates®} interconnects) 5ol
A& 1 9l Silicon carbide =% Hojd 2Y AFAGT M3} AFE Holn FHIo FE
€ 2e Aotk 2y tiiiEe F£7 AFEAY FA2IFELS IA-FHA Hol2x 9
stoll A Ao Azt e, ol tid dl oz Hrd w3ED AdE FiE B
GAEE Azt AE&3E 9% F0A4 ¢4 dF7 JPH o & 2 HdAg
o} vl 7 AEE WSL-SiC BEgAlsE o8 714 FA oz Azgo 713 dutge ¥
Ag A4HEH WSt SiCE 2 #4383 o8 nAg BE2E Azxsld £33 & 424
o] dAe S AHAM @A EFAEE AxS) HIode 47 XLsst A 2
He A=ZE o] sfutEdcl, o] w2 3Fd FE7td dATA(high-frequency
induction heated combustion synthesis, HFIHCS)2.E2, 71&¢ daxz 472 717«
(Hot-press, HIP)& A3 WAooz & At @ddTAHoz AU AAHES A& + 3
e dyoltl B dAFdide FEdF JAH 4EE FA A3 nF9 2719 44%
49l o] gsle] FE ojUY FE Al7to) HYFTAHCE WSi-SiC EFAEE AFsa 74
H AL FGristed o EHo] it

2. Experimental procedure

HE Ao e £&5 995%9 WC(<lm, CERAC)® «E 995%¢ Si(-325mesh, Alfa
Products) £%°¢] ALEHATE TU3A EFF 22L& Zddold FH3 nF:w fE714
AxTE FA2 Ao dFo Fasn of 40 mtorrd] AT EA7IZ WET 7]F0) e A
U3 HF YA EE 7] #39 60 MPae] ¢#EH & 7igtch dAd FEAFE G tholg)
A HEoll 7bale] ¢F 1200C/min & $L&£E2 JFEEEA dRYE 3 2572 EA tholo H
HezE 2A3% 1l ol LVDT(Linear variable differential transformer)®] % Zo] W3 &
TESEA XDt o]Fo] A w7tz MFE vHeet v GAZ G 7A] Yzhsoh

FEd 4941 FAHLE AZE WSp-SiC EFAEY AdEss olz2Zdmdigior &
Fstg e, 4B AEAS Y3 Cukad AHE3t X-4 APAEL AAsA 4AHE9
Az A7) fstq EDS7Y ARg FAAAERZ(SEM)2Z AJHY nHzxd #3
} JEENS AAEAT 74 A2E By Yd8td wAL BAEAESE ol &3tef 10kgd
tFo s 1027 FAStY $ES HAsle] o & Holop FHY ol o] &3ty Fx 9}

A& AMdsAT. 4 49 dxte @rle vARE Aoz RE HEEAH(Linear

method) & ©] &3t ZA33d
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3. Summary

239 F27tE AL E & 28 ol #2 Azt wid FAHoE WCS Sio] &
3 B EYEE WSi-SIC S8 43 ALErt FAld o] Fo ATt 60MPag] =3
80%2 1T ZEEE 13l ARY EFARY FUEEE o 9T% o2 o, WSt
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SiC z+ Ao Ba ZAY 71 0.78met 056mel ek vlA2 BAEAE ol&dtd FHd
WSi-SiC BgAge 2xs 4904 @e 22 1790ke/mm’e 4.4MPa - m"*7h doj A
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Fig. 1. Schematic representation of the
temperature, pressure and  shrinkage
displacement profile during high-frequency
induction heated combustion.

D’G’D-—D
1500 L dos
O
c/. ’E‘
ey {10 g
[8) €
5 £
T
3 1000 f 15§
& a
w
g 8
D 800 q20 &
a g
=
=
&
600 L J2s
. . . . ) s

Fig. 2. Variations of temperature and shrinkage
displacement with heating time during
high-frequency  induction  heated  combustion
synthesis and densification of WSi>-SiC composite.

Table 1. Density, volume, and volume change during high-frequency induction heated combustion

synthesis of WSip-SiC composite.

Initial Before Reactant Product

sample ignition (Theo.) Exp. Theo.
Density (g/cm) 4.90 4.79 5.75 7.34 7.57
Samplc volume (cm) 1.43 1.46 1.22 0.95 0.93
Pore volume (cm) 0.21 0.24 0.00 0.02 0.00
Volume change (%) 0.00 -2.10 14.69 33.57 34.97
Incremental volume change (%) 0.00 ~-2.10 16.79 18.88 14

Fig. 3. Field Emission Scanning Electron Microscope image of WSi;-SiC composite;
(a) before synthesis (b) after synthesis.
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