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Development of Flux and Filler Metal for Brazing Magnesium Alloy AZ31B*

by WATANABE Takehiko**, KOMATU Shiko***, YANAGISAWA Atsushi** and KONUMA Shizuyo**

This study was carried out to develop the flux and filler metals that enabled brazing a magnesium alloy plate of AZ31B at the temperature

lower than 490°C. The following results were obtained in this study.

The newly developed flux that consisted of CaCl,, LiCl and NaCl containing Ca ion and Li ion could successfully removed the oxide film
from the magnesium alloy surface at around 450°C, and enabled us to braze the magnesium alloy at the temperature lower than 490°C.

In addition, we were successful in developing the brazing filler metal with the melting temperature lower than 480°C that consisted of
magnesium and indium as a main component and a small amount of zinc to lower the melting temperature.

A joint with high strength equivalent to the base metal one was achieved using the above flux and the filler metal with little zinc, and the

joint strength decreased with the increase in the zinc content.
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Table 1 Chemical composition and melting point of conventional fluxes for brazing magnesium.

KCl NaCl LiCl NaF CaCh (mass%) | Melting Temp. (‘C)
No.1 45 25 23 6 0 538
No.2 43 10 37 10 0 388
No.3 54 12 0 4 30 535

Table 2 Chemical composition, solidus and liquidus of conventional filler metals for brazing magnesium.

Al Zn  Mn Be (mass%) | Solidus (*C) Liquidus (C)
BMg-1 9.0 20 0.1 0.0005 443 599
BMg-2 | 12.0 S.0 — — 410 566
BMg-2a | 12.0 5.0 —  0.0005 410 566

Table 3 Chemical composition of fluxes examined in this study.

CaClz LiCl KCI NaCl (Mol %)
@ | 400 515 85 —
@ | 200 648 152 —
©) 200 522 278 —
@ | 555 298 — 147
® 597 185 — 218
® | 513 422 -— 6.5
@ — 747 253 —
— 46.5 535 —

CaCLh-LiCI-KCl System

CaCh

KCl1

Fig. 1 Equilibrium phase diagram of CaCl-LiCIl-KCl system.
The number with circle shows the composition exami-
ned in this study.
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Fig. 2 Equilibrium phase diagram of CaCl,-LiCl-NaCl system.

The number with circle shows the composition examined
in this study.
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Fig.3 Spread area of 8 kinds of fluxes examined in this study.
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Fig. 4 Equilibrium phase diagram of Mg-In system.
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Table 4 Chemical composition, hardness, liquidus and brazing temperature of filler metals newly developed in this study.

Chemical composition (mass%)|Hardness| Liquidus| Brazing Temp.
Mg In Zn Al HV °C) C)
0Zn 345 645 02 08 110 476 490
1Zn 334 646 1.2 0.8 121 471 480
2Zn 328 642 22 08 132 467 480
4Zn 306 643 43 0.8 155 451 460
6Zn 278 65.1 64 0.7 170 449 460

Base metal hardness of AZ31B: HV72
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Fig. 5 Cross tensile load of the joint brazed using filler metals
developed in this study.

Tensile direction

Fig. 6 Appearance of the joint broken at the base metal after
tensile test.

Fig. 8 Optical and SEM micro images of crack path appeared in
the brazed layer with 6Zn filler metal and EDS mapping
analysis of Zn.

4Zn
Fig.7 Microstructure and EDS mapping analysis of Zn in the brazed layer with 0Zn, 2Zn, 4Zn and 6Zn filler metals.
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