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Microstructure and Properties of Amorphous-based Composite Fabricated
by Laser-induced Self-propagating Reaction Synthesis
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GAO Lin-hui, WANG Yan-fang, DONG Chuang

(State Key Laboratory for Materials Modi [ication by Laser, lon, and Electron Beams ,

Dalian University of Technology. Dalian, Liaoning 116023, China)

Abstract Noticing that strong exothermic reaction due to large negative enthalpy of mixing can occur among major
components of bulk mectallic glass forming alloy systems, a new technique to [abricate an amorphous-based
composite material using laser-induced self-propagating reaction synthesis (I.SRS) is developed. The L.SRS for Zr-
Al-Ni-Cu alloy system shows that the products mainly consist of amorphous, Zr;Al, and Zr,Cu phases. With
increasing of impurc (Zr,C) in raw powdcr mixtures, the amount of amorphous phasc in products decrcascs, while

microhardness and wear resistance of products increase.
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Table 1 Characteristic of raw powders

Zr Cu Al Ni C
Purity/mass. % 99.90 99.80 99.90 99.90 99.00
Granularity/mesh 200 200 250 200 350

B SeK £ i R IRE A IRTENE AR TR
BREE 4 h, IR R R A SR G ARG E
A ¢ 8 mm X7 mm, FHXF % LR 55 % B KK
., BEREBETAARIWRAESRN, RAES
CO, Ot B ERR —miH 7 sl KO & 1.5
kW, ¢ kifE 3 s, BER ST 68 mm), 5| & [ & &
KR, L g5 T G Bl LR 0 75 LR 4, 9
B K 6.28 g/em®,

K H XRD-6000 # X &f 2 fif §F 1%, JSM-
5600LV BIHHE L (LA OXFORD ISIS-3 Y g i
SOFJEM — 100CX 1T i 5t 1 85 X4 %= 91 (9 4
A ST R 45 ¥ 34T 4 . R DMH-2LS #4
% QAN BE TV B 0 A i ) it R B, AR

B 1 &Rt ek Mg R
Fig. 1 Macro-morphology of product
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Fig. 2 X-ray diffraction spectrum of

Zr-based LSRS product
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Fig. 3 Bright-field image (a) and magnified image (b) of the cellular region;

sclected clectron dilfraction patterns of amorphous matrix (¢) and nano ZrAl aggregate (d) {rom the cellular region

B4 &R EAE WAL TS Rk K B F AT E
(2) &R Ze,Cu fl Zrs Al TS (b Zr,Co ML FRTE; (o) Zrs Aly BHLFRTEE
Fig. 4 Morphology and SED patterns of intermetallics
(a) morphology of Zr,Cu and Zrz Aly; (b) SED pattern of Zr;Cu; (¢) SED patterns of Zry Alg
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Fig. 5 X-ray diffraction spectrum of 1.SRS products with

different content of (Zr,C)
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Fig. 6 Dcpendence of hardness of LSRS products on

content of (Zr,C)
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Fig. 8 Morphology of worn surface of Zr-bascd alloy product
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Fig. 9 Morphology of worn surface of products with different content of (Zr,()
(a) produce with 5 wt.-% (Zr,C); (b) produce with 15 wt. -% (Zr,C); (¢) produce with 25 wt, -% (Zr,C)
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