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and (b) thermal explosion mode
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Fig.2 X-ray diffraction patterns of the products synthesized
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Table 1 The effect of different preheat temperatures
in thermal explosion mode

Preheat Reaction Maximum
Preheat rate
Samples /C -mi 0 temperature temperature temperature
‘min

/C /C /C
1 450 Un-reacted 450
2 2 470 470 715
3 60 420 Un-reacted 436
4 60 440 470 580
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Fig.3 X-ray diffraction pattern of the sample warmed up

to 450°C at 2°C/min preheat rate
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Fig.4 X-ray diffraction patterns of all regions in the quenched

sample: (a) reactants, (b) reaction zone, and (c) product
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Fig.5 SEM micrographs in the quenched sample: (a) the reactants, (b) melt of Mg particle in the preheat region,

(c) the laminate reaction in the zone, and (d) the fine grains of the products

TEIERTT, JFUBHX RILA KRR Mg JE4A M) 2
EHES . X — XIS X 2 5y AR L,
5a,

TRFADK : 3X — DSl i v, Mg AR R IS,
Wil Sb, XFE e E OSSR X 34T EDS P E 4y
&M, Mg IR FHaD&EN 94%, RIZX N Mg
EAENK., 0L, R Mg PSR 650°C, {HiEd T

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

BT Niv SO AH T IS PH e LR th T U D
BERBIEA LR K, FH Mg JEARA R B
B T Tk

R : {03 Bk, TR,
RUBUR 4R, SRR AL T AR R
BAI S R Mg, Ni BB IR RS, TS5
e S 4 5 AR W Se B, T B L

http:// www.cnki.net



« 240 + W& B RS TR

35 %

F45r 3 )7, EDS MR FZR MM A aXE)
Mg X, HRMGH, AH0RZE%; fH—Z Mg
FNi AN 50%, RUEIT Mg 1) Ni X3P
BIE, WSS E Ny, Hns, X2
(1 il B A LB 2 RN, St /N kL EDS s e
HONT R MgNi s e B SR il ki X o &
Ni X, Hahkifs k.

YK X XIEE S ALTI-C RN ZE, Lk
WER L, KNERRS, CEEARE Mg S
%, KW Mg 5 Ni 2o, (H&H T NI (A 4,
J 53 B OB B FEANIY AT o TR IS I W] LAY B S A7 AE
kranie)z (E sd).

3.3 BERMRES MK Mg,Ni 8K R i3 72

CRAA I A5 SE R g5 A, T DAAS B R R B G
Mg,Ni 1) W 72«

1) TRBREERIY B 1 [ AH A A s W ik i

T HIER, ERRMPHGEE N, iR i
PR I (IR 1 A RREE D), X B
WA FE Ay, WA RIZY R N AT, ROV K EE L
[ AR s 7 AT . T B SR, Wil 4 By
N, VR ORI U ARG, R AR R I >
MgoNi A2, 2 W[ - [ 9 80 . [RIRE AR A, 2 O
(R EFTAD 66, e S () AR /N1 o R OAL ] - ] 97 8 s 2
EW AR A b A e, FURHAE AR A 2200 .

(2) BRBEWT B AR S Wit 72

B o i R 1w, A R A A 3 o iR R
(779 K)» Mg JiBiastb, VoK DLBAR R R 1 T 2k
1T, NV B TR BRI a1 1R 08 2 e KA ([
1b Jr7r) o B Ni e AW [ v 21 Mg W, a8l 5b.
Hi Mg FEAR 0 [ A8 il 1 Ni R BEB AR AL IX
N R BEIR 2] — 5 I, {4 MgoNi /D ki AT (1
5c)o AL, SRBER B SR bt 55N B Mg B0k g ey
MEZ RN BE ST B R SR T [ A R e
SN A, A R TG B R, G R BB Ty
OB AR e CanR 1 A 4D,

(3) JRBESE B B =) T A% 45 i o 72

VRGO I e, LR R, (X SR
AR REAE NI, R B R AT EREAT,  thl R
i £ 7E H I il S (97 & 1T DUIE X — fU(B 1a). It
I Mg, Ni AN W B &5 dy H oK o H T 5 et a6
FEARAAR K, AR 1853 I AR BN I8 B3 A 4 (Mg,Ni
), MG T RN . {H SR IX 4 FhA R R
o, [EARYT B e SN R M B A, Kl R
T PERR LR T REIBEAIG, AN T (2 3 S5 B PR R AT o

(4) LRI B R Ar 3 S 72

M Mg-Ni ZJeA SR LLE 2], MgoNi (78 Bt
JSC A SR A A, DR SRR LA A B A
R R AR SRR SE A AL T RICIRAS 15 WX — 2RO AR
MERF o TR T H RS K MgoNi R Y kK 3,
BT S N AT I (] 56 B, RIS A 2R v 08 AR R,
MgoNi KA BT H AR e [ T R ok, BRI N AN 78
gy, W dc T LA IIIX — . Ik, 7E— e N R
R A [R], 6 FCHEAT sy 3 S A I B 1 — ROV
R IR R R e AR e T Ak, i
WATIRBE e 73 AT o« AEVLIERE A, MgoNi AN AT
BT H S, RIETE NT T EUZ T N O W[ 7 #)
WOAH T, AE Mg,Ni 45 ik, B3 Mg 5 Ni 2
FEIRL, — A MoNi gkl UM T 10 pm) SR #A i
TG T B =50

4 & it

FEFIARINLE S, DI Mg A1 Ni [ A0k 7] A
P S A (1 I - TSN A R MgoN - [] IRTCH FA
ey BEE R TEE, Mg BURLHTIRKEAG, K Ni
AN 2] 9 ) Mg WA R I A A TR 2 AR TBCRA B, e T [
W5Ep BEAT SOV K SE R, R &R IR AT b fF, 2R
JE ) MgoNi AN AT - - Bl REAR B,
NIFATESY s AE M PREREE ., &y giE,
WA R AT T35 A3 21 T 2145 (1) Mg,Ni,

SE 3k

[1] Zhang Zhaohui(7K #H), Tang Rui(J# %), Liu Yongning(#il
JKT?). Rare Metal Materials and Engineering(Wifi 4 J&#4 %l
5 T#8)[J], 2004, 33(7): 684

[2] Orimoi S, Fujii H. Appl Phys[J], 2001, A72: 167

[3] Li Qian(ZE i), Jiang Lijun(¥ F] %), Lin Qin(#k #))) et al.
Rare Metal Materials and Engineering(Fif3 4 J& M Kl 5 TFE)
[J1, 2004, 33(9): 941

[4] Huot J, Liang G, Schulz R. App! Phys[J], 2001, A72: 187

[5] Pei Xinjun(##1%), Xia Tiandong(E K %), Liu Tianzuo(Xl]
KAE) et al. Nonferrous Metals(Extractive Metallurgy)(f3 {44
JEQRHEF )], 2002, (5): 40

References

[6] Sang Soo Han, Nam Hoon Goo, Kyung Sub Lee. Journal of
Alloys and Compounds[J], 2003, 360: 243

[7] Tomohiro Akiyama, Hiromichi Isogai, Jun-ichiro Yagi. Powder
Technology[J], 1998, 95: 175

[8] Feufel H, Sommer F. Journal of Alloys and Compounds[J],
1995, 224: 42



%5210 MRIFUR4E: IRPES B MgoNi IR S N R AT . 241 -

Reaction Process Research of Combustion Synthesis Mg,Ni

Chen Xiujuan'?, Liu Xuelong', Xia Tiandong'~, Zhao Wenjun'?, Liu Tianzuo'"
(1. State Key Lab. of Gansu Advanced Non-ferrous Metal Materials, Lanzhou Univ. of Tech., Lanzhou 730050, China)
(2. Key Lab. of Non-ferrous Metal Alloys, The Ministry of Education, Lanzhou Univ. of Tech., Lanzhou 730050, China)

Abstract: The pure Mg,Ni intermetallic was synthesized by self-propagating combustion mode and thermal explosion mode respectively.
And the reaction process of thermal explosion was researched under different preheat temperatures. The results show that solid combustion
exists at lower temperatures, and the degree of reaction increase with the decrease of preheat rate. A further experiment of Combustion
Front Quenching (CFQ) was carried out successfully in cylindrical steel mould by adding some Al-Ti-C powder that is accepted as a high
exothermic system on the top of Mg-Ni samples. The physical and chemical changes of all region in the quenched samples during the
combustion synthesis were examined by scanning electron microscopy (SEM), energy-dispersive spectroscopy (EDS) and x-ray diffraction
(XRD). The results show that the Mg,Ni is directly synthesized rather than through other intermediates and the synthesis process of Mg,;Ni
can be express as: (1) solid combustion in the pre-combustion stage; (2) liquid combustion in the combustion process; (3) nucleation and
crystallization of the product after the reaction; (4) uniformizing of the composition in the heat preservation stage.

Key words: combustion synthesis; Mg,Ni; combustion front quenching method; reaction mode
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