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Bonding of Electric Wire by Ultrasonic Welding

Chul Ku Lee*, Byung Ju Hwang**, In Ho Heu**

I Abstract

—
—

Tn this study, the purpose finds out the best welding conditions for bonding of electric wire by ultrasonic welding. The

material was plastic-insulating low-voltage cables for antomobiles. The experiment varied the values of welding time and

welding pressure and fixed the values of amplitude and chergy.

With the facts, the best condition for ultrasonic welding to achieve bondng exactly is gamed according to the size of the

cross-sectional area of the cable, and the adhesive intensity is gieatly mfluenced by the variables of welding time and weld-

ing pressure. Also when the welding time and welding pressure increase as the cross-sectional arcas of the cable increase,

the welding resull is gained exacily.

Key Words : welding pressure (27 91 8]), welding times (£ Al 1), ulbasonic welding {22 #--4]), tensile siength(F T3 &)
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Table 1 Mechanical property of electric wire

nominal outer wsulater completion conductor fensile
. . . weght
cross-sectional diameter thickness outet diameter resistance (kerkm) sirengih hardness
areamin’) {mm) (pum) {mmy) {2 /km) = {MFa}
0.75 1.1 0.6 14-20 244 1.9 153 89.14
1.0 1.3 0 24~2.6 176 14 230 8215
15 1.6 0.6 2830 12,5 20 288 89.17
20 18 07 3336 .81 27 341 89.20
30 24 B 0.8 4043 359 41 375 8930
Table 2 Chemical compesitions ol meterial
. chermical composition{%)
material —
Cu Sb As 8n Ph Fe NI 3
electric wire 9996 0.008 0.001 0.009 0.004 0.006 0.001 0.011
Table 3 Welding conditions
paramelet welding conditions amplitnde energy
€ross-
weld time(sec) / weld pressure(MPa om ]
sa@mm;ﬁﬁ\ (sec) / weld pressure{MPa) (1m) Q)
0.1/0,15.0.1/0 20, 0.1/0.25 0.2/0.15,0.2/0.20, 0 2/0.25
0.75 _ 14.5 165
1.3/0.15, 0.3/0.20, 0.3/0.25 0.4/0.15.0.4/0.20, 0.4/0.25
04/0.20,04/0 25, 0.4/40.30 0.5/0 20, 0.5/0.25, 0.5/0.30
1.0 15.0 250

0.6/0.20, 0 6/0.25, ¢.6/0.30
0.60/0.23, 0.60/0.30, 0.60/0.35
0.70/0.25. 0.70/0.30, 0.70/0/35
0.65/0.30, 0.65/0.35, 0.65/0.40
0.75/0.30, 0.75/0 35, 0.75/0.40
0.70/.35, 0.70/0.40. 0.70/0.45
0.80/0.35, 0.80/0.40, 0.80/0.45

0.7/0.20,0.70.25,0.7/0.30

0.65/0 25, 0.65/0.30, 0.65/0.35
0.75/0.25,0.75/0.30, 0 75/0.35
0.70/0.30, 0.70/0.35, 0.70/0.40
0.80/0 30, 0.80/0.35, 0.80/0.40
0.75/G 35, 0.75/0.40, 0.75/0.45
0.85/0.35, 0.85/0.40, 0.85/0.45
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Fig. 1 The relation hetween welding pressure and tensile
strength {(crass-sectiomal area : 0.75mar’)
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Fig, 2 The relation between welding pressure and tensife
strength {eross-sectional area : 1.0mm’)



+ 0,60 sec
- -4 m (65 sec
o
& — 0 ?E sEc
<= o0 ey 2075 sec
£ -— et Weld Time
5 ——
L 285 = sy
& i
@
7 80 -
f
i
275 P
a 025 Q36 0 35

Wigld Pressure(hdPa)

Fig. 3 The relation between welding pressure and tensile
strength (cross-sectional area : 1.5mm)
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Fig. 4 The relatien between welding pressure and tensile
strength {cross-sectional area : 2.0mm’)

+ 0 EB5 zec
- 350 —— m 0,70 sec
o -
% —— 075 =sec
= 3R w0 O, -
= 35 e ] ey a, 80.=ec
o - wizld Time
E 0 f—r—1
o 1=
K] a3 ——l
2 ——f
2 330
F—t
a 030 as3s 040

Wizld Pressure(hPa)

Fig. 5 The relation between welding pressare and teusile
strength (cross-sectional area : 3.0mn’)
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() weld time : 0.05sec
weld pressure | 0.30MPa

() weld time : 0.70sec
weld pressure : 0,35} Pa

{c) weld time : 0.Bsec
weld pressure ; §.408Pa

Phata. 1 Micrographs of welding interface (2.0mm’)

{a) weld time : 0.70sec
weld pressure : 0.33MPa

(b) weld time : §.75see
weld pressure : 1.40MPa

() weld time : 0.85sec
weld pressure : B4SMPa

Photo. 2 Micrographs of welding interface (3.0mm’)
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