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Anti-corrosion and electrical properties of
glass-coated pure copper microwires

HU Zhi-yong, ZHANG Zhi-hao, HUANG Xia, XIE Jian-xin

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

Abstract: The glass-coated pure copper microwires were prepared by self-designed experimental equipment. The copper
fiber diameter was 4-30 um and the thickness of glass-coated layer was 2—8 pum. The anti-corrosion and electrical
properties of the microwires were also evaluated. The results show that the resisting salt spray corrosion time of the
microwires is above 240 h in neutral salt spray test; the average breakdown voltages of the microwires with 25 pm in
outer diameter and 3.2 um in thickness of glass-coated layer and with 18 um in outer diameter and 2.3 um in thickness of
glass-coated layer are 1 174 V and 774 V, respectively; the anti-breakdown voltages are above 1 050 V and 660 V; the cut

through temperature of the microwire with 25 pm in outer diameter and 3.2 pm in thickness of glass-coated layer is above

400 C.

Key words: glass-coated pure copper microwire; salt spray test; breakdown voltage; cut through temperature

SIRMLAE R HEI D RERMEL, fERE.
WAL T WUBHUR S L S AR 1 21 iz
Wi PERRE. BERCALRL. AR, ST e
LR YR RS A R RRURS B e R P o ] A
il 4 S SR L2 10 POV LR R DI EE 4
JER AR HRE NA HIFNER . Rk A LB %,
G YR SR L e NI = YA & SR R D YN & (AL 2R
— R JE R B HARN T 10 pm 22800

HE2EWHE: EENHFERERESEILH (50125415)
Ueks BHA: 2007-05-29; 1&iTHHEA: 2007-09-24

PRI, LA fAd R A P PR e o B B I A Ak 2 S
ST AR T ERE . DIFAT% S k22 vk
B, A R, AR, TS AN A R <
J&, EEARAMEAG BRI A) . RIEDEH R, 1
WA e E L . SRR EREE AR HGToE
R Rl <z e VRO S A DRV E NV R, E
JEBARIK IR R, R 5 Wi W i
T, BRI E SERE A 2284 -

BINAEE: W, #U%, Wt diE: 010-62332254; E-mail: jxxie@mater.ustb.edu.cn



1740 PR € <5 R A AR

2007 4F 11 A

K ez AR i G2 i g BEAE LRI S v
YLz, WAL AT DS 238 S PR B
JER: TR A A 5 TR IR RE RS
AR, i LU By 2 T 45 B AR B AR 40
SRS < R R 22 R IR A A TSR, s el 5
TSR PO BRI T BB RRUE Y AL
SEVERE, AT LAGRAD B HURE e AR IR A 2SR 1T Y
AR o FERLGT 22105 26 DR O i Pl 22 (K 22 B n]
1059k, IR BRI BRI Rk I /b H
ARSI i, R B 22 1 6 5 BB 2 1)
WTE R — LIPS R, 4 7 il I AScf
FRIFE YT 22155 % T DO Al il ez, X B
7 Al T 22 [ TR B Tk P RE S ML SE PR REREA T T 1PA

1 SLIG

11 WEEBEMIEMLEE
gl JroRhE S4B e S BITY
TIRRERR Sh B3, LA o1 1.

#1 BITY mflifEBa sy
Table 1 Chemical composition of borosilicate glass BJTY

(mass fraction, %)

S102 B203 A1203 N320+K20

80.4 13.0 24 4.2

75 H R 22 1) 2% S 0 R 4 EIEAT B R A
maig e, FIESRRR s TR Al ok
JEONBBCEEE T, R BV R £ At ) 2R A Al i b A
TR N FA DS AT B L, Ti) BT Rcb it o) 35 B A oK
Ui N B R U IA B9 22 OB TR, 7E
GRee RSB VERTR, 3 R BB R i ok 5 R 40 (1)
BMPIE, SEBBMANTBUNEN, LA HBA
PSS AR LIRS ke, T
SRAT 2 1) B B 0 A 22

Bl 1 3T 715 A9 A SIZ A6 o) 46 FR) 3B 3 60,788 Al Ak 22
Mo PR EERSFEEY : 122 AT 4~30 um, 3
LT 2R 2~8 ume [ 2 Fios R e Bk i3 v
BEl o BT, S TR, R RS .

12 FIBEBAFMELERENK
SR FRAE rp L 38 25 S8 5 Y20 5 3 0 0. 78 4
LIRSSk B . AAAME 25 pum. BLATESE 3.2 pm

1 PO AU 2 R b

Fig.1 Sample of glass-coated pure copper microwire
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Fig.2 SEM images of glass-coated pure copper microwire
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Fig.3 SEM images of glass-coated layer after different corrosion times in salt spray test (diameter 25 pm, glass-coated layer 3.2

um): (a) 0 h; (b) 192 h; (c) 240 h; (d) 264 h; (e) 312 h; (f) 336 h
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Table 2 Breakdown voltage of glass-coated pure copper

microwires
' Outer Thickness of Breakdown Average
diameter of  glass-coated breakdown
. . voltage/V
microwire/um  layer/um voltage/V
1 240, 1 520, 1 050,
25 32 890, 1170 1174
18 23 660, 960, 990, 690, 774
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Table 3 Cut through temperature of common enameled wire

Lacquer Softening Cut through
membrane temperature/C temperature/C
Polyrethane 150—-185 170
Plyester 254 240
Pelyimide 360 240
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