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Mechanical properties of glass-coated pure copper micro-wires

HU Zhiyong, HUANG Xia, ZHANG Zhihao, LIU Xuefeng, XIE Jianxin

School of Materials Science and Engineering: University of Science and Technology Beijing: Beijing 100083, China

ABSTRACT  Glass coated pure copper micro-wires were fabricated by the melting spinning method. The mechanical properties of
both glass~coated pure copper micro-wires and pure copper fibers were evaluated and the fracture morphology was observed- The re-
sults show that the ultimate tensile load of the glass—coated pure copper micro-wire with 45/m in diameter and 7-5/m in thickness
of glass layer is 0.268 N, and the load of the micro-wire with 27 m in diameter and 6.0 /m in thickness of glass layer is 0.237 N.
The tensile stress-strain curves of pure copper fibers exhibit low work hardening rate- The ratio of yield strength to tensile strength is
above 0.75. The tensile strength of pure copper fibers increases with the diameter of copper fibers decreasing- The average tensile
strength of the copper fiber with 10#m in diameter is 947 .9 MPa and the elongation is about 2- 5% The tensile fracture mode of pure
copper fibers is slip-elongation rupture-

KEY WORDS  glass coated pure copper micro-wires: mechanical properties: microstructure: fracture morphology
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Fig-1 Appearances of micro-wire samples used in tensile test: (a) with glasscoated layer: (b) without glasscoated layer

1.2 8 HE

PIsLEG 2 GB10573—89 5 (0 4 J@ 4H 22 hir
MBS 55 > SR A A I R e 2 e A ) S5 v 0
1T+ KM Instron1122 FPEMIGHL. 26 FI 45 M e Ho e
FEAFE 5 GE A &R0 10N Ao e XFEbR
BE 70mm, FHHEE SR 2mm smin - PHAREE
FIeH ERAEIN— e B TR 7 (L s 225K -

WSCHE R AT DB 2R I P 33 3 . A o 22 A e ot
22,7 CAMBRIDGE S—360 F4fi /5% - W £ 4322
22T TR0 -

030F (a)
0.25F
45 pm
z 0.20F
;‘?% 0.15f
0.10 27 um
0.05F
1 1 1
0 0.1 0.2 0.3 0.4 0.5
{2 /mm

2 ZRERSITR

2.1 WIEAEAFMLRR AT %

V2 (a) Fron Bt B 0 78 SR 22 o hr A 3 for—
ke £k B TR AR 45 'm | BLFE R R TE
7.5 tmMIAME 27 tm )R )ESE 6 tm B E
AR ZZ AR FR Ay 70531 0 0 268 N A 0. 237 N5 &
PR EAR /N, 4350 0.38 mm 1 0.45 mm. B T3
RO L R B & R SN 225353 i B
3 55 A 2 AR AR IR AR AT e BN

a0l ®

FHREF1 MPa

FHIREAE /%

B2 e s L i A TR 4k 088 it £k (a) M2 R R A2 i £k (b)

Fig-2 Tenstile curves of glasscoated pure copper micro-wires: (a) load-displacement curves: (b) average stressstrain curves
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Fig-3 Tensile stress-strain curves of pure copper fibers
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Fig-4 Relationship of tensile strength with pure copper diameter
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Fig-5 Solidification physical model of a pure copper fiber
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Fig-6 SEM image of a glasscoated pure copper micro-wire
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Fig-7 Fracture morphologies of a pure copper fiber
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