T EA R AR

Hh 4T < S AR (FE3ChiR)

\Fe i

A B4R AR
ZHONGGUO YOUSEJINSHUXUEBAO XUEBAO
F14% 61 (RE63i) 200446 H

Brrorsswcrmy @ o sctesinin

4 : 1004-0609(2004)06-1013-07

N

TiC-Ni%: &b & 3 & 4t Sl A e
SBIA N

Kt

2R

HERL 2, GEREA!, BER, G

(1. P92l AMORRL S b TR e
SRR E 5 R R 92 s, P59 710049;
2. VR R MORURE 5 IR B,

P§% 710055)

W B FURPER A T TIC-NI R M s 11 S AE R iR A7 (SHS) WAl Vi, MR R W TR RIX RS X RIE R X o
A 7 SR B ¢ T RIS SN h A SN R, FHREREC AT T S B A, IR T R BRIl IS8 TR Bt S S, R
XROZMT T SRR 4 RARW],  TIC-Ni <R PR % [ & il &k (SHSD LI iR -Ar L], BB S5 BB IR T 25 15 3R
JERTI-NIERWORM, T Niy CRYRCEH R Ti-NUEBT AR, ATi-Ni-CH R INTERICIRBEMLAIIS, AT HHTICHIURL, [N T Bkl 4
TiCHURLIONG | 3Tidkfk. AATEREN,  ZARMMREEA RAAAREENE,  RAT W hR R D RN T, ENITUER R, X RN A S
KT T B TR AINDE o

REET: TIC-Ni; BB AYERERGMN; AR

Microstructural evolution during self-propagating
high-temperature synthesis of TiC-Ni cer met

XIAO Guo-ging™ 2, FAN Qun-cheng?,
GU Mei-zhuan®,  JIN Zhi-hao!

(1. State Key Laboratory for Mechanical Behavior of Materials,School of Materials Science and Engineering, Xi'an Jiaotong University,
Xi'an 710049, China;
2. Department of Materials Science and Engineering,
Xi'an University of Architecture and Technology, Xi'an 710055, China)

Abstract: The microstructural evolution during self-propagating high-temperature synthesis (SHS) of TiC-Ni cermet was
studied by means of the combustion front quenching method. The process of microstructure conversion in the quenched
sample was observed using a scanning electron microscope (SEM), a compositional change in each micro-region of the
microstructure was studied by energy dispersive X-ray (EDX), the temperature and the velocity of combustion reaction were
measured. The results show that the mechanism of combustion synthesis of TiC-Ni composition can be described as
dissolution-preciptation. Ti-Ni melt is formed through solid diffusion between titanium and nickel powders, then the atoms of
Ti, C and Ni gradually dissolve into the Ti-Ni melt, and TiC particles will prepicitate from the Ti-Ni-C melt as the Ti-Ni-C
melt is saturated, at the same time, the Ni;Ti matrix forms, which binds the TiC particles. In addition, the results show that the

combustion synthesis is possibly incompleteness because of coarser Ti and Ni powders used in the combustion synthesis, a
small amount of eutectic, (Ni;Ti,+NiTi) isfound in the final product. Thisincompleteness of the combustion reaction is

attributed to using coarser Ti and Ni powders in the combustion synthesis.
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