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Preparation and bending property of
novel copper/amorphous composite plate

ZHANG Li, YANG Xiang-jie, LIU Yong

(Key Laboratory of Near Net Forming of Jiangxi Province, Nanchang University, Nanchang 330031, China)

Abstract: The novel pure copper/CusZrisAggAlg amorphous composite plate was fabricated by the extrusion process.
The core and interface of composite plate were characterized by optical microscopy (OM), X-ray diffractometry (XRD),
microhardness (HV) and scanning electron microscopy (SEM). The bending properties of pure copper plate and
composite plate were investigated by three point bending test. The results indicate that a good bonding interface of
composite plate is obtained with an interface width of about 2.15 um through EDS analysis. The composite plate is
composed of single pure copper at the start of extrusion. Then, the core begins to appear amorphous, and reaches the
maximum value at the distance of about 12 mm to head of plate. The length and width are 2.785 and 1.481 mm,
respectively. The dimension of BMG core reduces gradually and then becomes stable. The average size of the length and
width are 2.269 and 0.797 mm, respectively. The crystallization of amorphous in the core during extrusion does not occur
through the analysis of XRD and microhardness. Three point bending test show that the composite plate exhibits a larger
bending flexural strength (of about 377.4 MPa) than the pure copper.
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Fig. 1 Schematic diagrams and real graphs of coextrusion die: (a) Cross section; (b) Longitudinal section; (¢) Extrusion die; (d)

Extrusion head
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Fig. 6 Photos of Cu/BMG composite plate under three points bending test under different flexural strains: (a) 0; (b) 0.127
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Table 1 Parameters size and mechanical properties of pure Cu plate and Cu/BMG composite plate under three points bending test

Eg/GPa

Material Unload  Limm  dimm  bimm  on/MPa  &/% Type of
Load Unload behavior

No 15 1.46 4.93 295.1 20.2 82.4 Yield

C

! Yes 15 1.52 4.94 302.7 15.2 85.4 96.7 Yield

Cu/CuZrAgAl Yes 15 1.5 4.93 377.4 2.96 84.3 95.5 Rupture
200 — As-extruded Cu without unloading A, EAREE A R AR, HAR SRR S S
wl e R e g GRS ELAT 1 S()FIe)TA, 25 AR T
£ BCAMIITEY, SALC 5 R s B T S JEL K 2 25
< 200 A T R, AR S MO i 00 AR R A
& VEFH, SMISE i 5 R, T PO 42 R 17
S 200 fEHT. CHEN U BFURIN, FER AV S i
i RERTUIAY, AU AR, RS R, T
1 N — N
mw RN R, A L . T, %85 it
| BRI AMU R AL, S T W50 M T

0 0.05 0.10 0.15 0.20
Flexural strain

B 7 AU AR S S A AR Y — AR 2k
Fig. 7 Flexural stress—flexural strain curves of pure Cu and
Cu/BMG
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Fig. 8 Optical micrographs of Cu/BMG
composite plate after fracture of bending test:
(a) Appearance of sample after fracture; (b) Upper
surface; (c) Interface in upper surface; (d) Lower

surface; (e) Interface in lower surface
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