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Fig.1 Induction brazing of electrical contact components
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Table 1 Brazing process parameters

Water Brazing

Heating Heating Holding Holding .
. . cooling frequency/
current/A  time/s time/s  current/A .
time/s kHz
150~250 5~7 0.3~0.5 100~200 2.5 80

V8 T 5% o FLIEID T 5% A 2 S 3 A 5 Ak Wi B
NE, TAEf O INEE 2 AT T . R ih R
Ji PR B AT, AR M o 2 T AR O R B0k 0.02,
o o A 2 TR % S R B 0.6, R 3 THI 4 S 22 % 0.68.
WIRER 25 C.

Xof FBGAIE o FRATTLE B v 0 R AR X 2845 FRAS /N BT
(R 0 53 7 FEEAT OB TE B, 19 21 2l xof AR e ik s 20
PRI A, 65 1.2 AT Rt AT bR, 1R
T AR A [ 3 55 TR 2 FE I 0 A an Pl 4 815 o .

Kl 4.5 8R, MEARSHELES MG . XK
VE T A BR G750 o3 B F o i B ST e 2 1 PT AT
Yo THFEMUEUE BRI AT B T2 N AR BN T T
SHM—ANEEFR. NEPERTEL, B, Wi
ZE R AR e TARR T .

2.2 SH5WE

MBTSCRTRE, N TR TE R IR RN, WY
T AR TAFR T MT X IR, TR FES
WE3 oA o FRATI A B0 I 1 5 A v 0 (9 FEL G SR B
) JFG I B o A, DT O B o R AR T R AR
R H

1.0
e Numerical
0.8k Analytical
— 0.6f
<
T
— 041
0.2+
0.0
0 1 2 3 4 5

r/mm

Bl 4 I LA A2 5 ) R e T Ak T 37 588 R 43 A
Fig.4 Distribution of magnetic field intensity along radius direction
of the workpiece (magnetic field intensity in the figure is
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Fig.5 Distribution of eddy current density at the welding (surface
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is dimensionless)
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Fig.6 Induction coil without ferrite (a) and with ferrite (b)
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Analysis and Control on Induction Brazing of Electrical Contact

Wang Lei" ?®, Yang Hui %, Qi Gengxin®, Fan Xianping *'?, Zhang Lingjie *, Wu Xinhe ®
(1. Zhejiang-California International NanoSystems Institute, Zhejiang University, Hangzhou 310027, China)
(2. Post-Doctoral Research Station of Materials Science and Engineering, Zhejiang University, Hangzhou 310027, China)
(3. Wenzhou Hongfeng Electrical Alloy Co. Ltd, Wenzhou 325603, China)

Abstract: Analytical solution was proposed for induction brazing of electrical contacts by solving coupled equations of electromagnetic
field and thermal field. And a finite element model was presented in the paper to simulate induction brazing of electrical contact. The
numerical results agree well with the analytical results. Therefore the feasibility of simulation analysis of induction brazing using finite
element method is fully validated. Numerical results show that, the temperature near the boundary of electrical contacts is the highest in the
brazing region. The closer to the center of brazing region, the lower the temperature. In addition, using induction coil wound with ferrite,
the state of melting the solder near the center of electrical contact becomes more similar to the state near the boundary of electrical contact;
accordingly nonuniform distribution of the temperature at brazing interface is improved to a certain extent. Furthermore, whether the
induction coil is optimized or not, the brazing time all decreases with the increase of brazing current. And under the same brazing current,
it costs less time to obtain the required temperature rise when using the coil wound with ferrite. This indicates that the use of ferrite to
optimize induction coil will improve nonuniform temperature distribution of induction brazing, which will also save brazing time, thus
improving brazing efficiency and brazing quality. This has certain instructive significance to the brazing of electrical contact material.

Key words: electrical contact; induction brazing; ferrite; induction coil; brazing efficiency
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