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Abstract: The pure Mg:Ni intermetallic was synthesized by self- propagating combustion mode, and thermal explo-
sion mode, respectively. And the reaction process of thermal explosion was researched under different preheat tem-
peratures. The results show that solid combustion exists at lower temperatures, and the reaction extent increases
with decreasing preheat rate. Further more, the synthesis is incomplete for the weak exothermal system. A further
experiment of combustion front quenching (CFQ) was brought to success in cylindrical steel die by adding some AF
TrC powder that was accepted high exothermic system on the top of Mg-Ni specimen. The phase structure changes
of all region in the quenched sample during the combustion synthesis were observed by scanning electron microsco-
py, energy-dispersive spectroscopy and X-ray diffractometry. The results show that the synthesis of Mg>Ni is direct

rather than through other intermediates.
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Fig.1 Schematic diagram of quenching equipment

1) B IE R g 2 PR e s 2k

S F ARG BE 9 200 CH% 22 45K [ & 3E 4 B)
Mg Ni( ¥ 2(a)), 75K IFLEFRE MR E EAR
B, HI N HFEEm B, K 2(a) F G &Y T
TR ETTALR, SN IFANTE S, SR ER N FLAE
BEAT MU 2( b) H R RE A O L R I A
PSR, SN BE IR SE R, B NI TR] SR

2) AR 10 [ e

1% 1T BUR 2, S &l Mg Ni 9 5 M i
JEH 470 CHEAT ABFHER R, AR 5 ey 4
MR BOR, SN AE S H P 4EFr AU B A % i
FEMARRFRAG o X T0FE 1 i T 78 A 7% it
ek F 46 2 AR LU 22, 35047 H B R T+ DL
%, wnin LB A LR Mg B4 A, BRIk al LA
€, RNIFARFFIHAT, Mg A EIL, BKRA
WORR S Y A2

R AR 0 R SRR TT 4 1 S K
S5 1 Wk P TIR) R W)
Table 1 Effect of different preheat temperatures
on ignition temperature and

maximum temperature

Preheat Preheat Ignition Maximum
Sample rate/ temperature/ temperature/ temperature/
(Cemin™ ') (¢ (e C
1 2 450 Uirreacted 450
2 2 470 470 715
3 60 420 Uirreacted 436
4 60 440 470 580
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Fig.2 Temperature profile of combustion
synthesis of Mg2Ni by self-propagating
combustion mode(a) and thermal

explosion mode (b)
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Fig. 3 XRD patterns of sample heated
to 450 C at preheat rate of 2 K/ min
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Fig. 4 XRD patterns of all layers

in quenched sample
(a) —Unreacted zone; (b) —Quenched front;

(¢) —Product zone
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Fig. 5 SEM photograph of initial reactant
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Fig. 6 SEM photograph showing formation

of solid-state diffusion layer
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Fig.7 SEM micrographs showing melting of Mg particle

and dissolving of Ni particle

(a) —Melting of edge of Mg particle; (b) —Formation of Mg-Mg2Ni eutectic;

(¢) —Extension of Mg-Mg2Ni into center of Mg particle; (d) —Mg-Mg2Ni eutectic gradually taking place of Mg
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Fig. 8 SEM micrographs showing precipitating process of M g2Ni

(a) —Mg2Ni precipitation first in interface of Ni rich layer and M g-M g2 Ni eutectic;

(b) —M g2Ni grow ing up directly into Mg-M g2 Ni eutectic;

(¢) —Decrease of M g-M g2 Ni eutectic;

(d) —Mg2Ni dispersive in Mg-M g2 Ni eutectic region
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Fig. 9 SEM micrograph of product region
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Fig. 10 SEM micrographs of M g2Ni
product prepared by

thermal explosion mode
(a) —Holding for 0 min; (b) —Holding for 30 min
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