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Abstract; ZnCl, and SnCl, were added to the AlF;-CsF eutectic flux, which can be used for connecting
aluminum alloy sheet by self-brazing at medium temperature. The influence of the amount of ZnCl,
and SnCl, and the size of the T-joint area on the interface microstructure and the self-brazing joint me-
chanical properties was investigated. The interface microstructure, chemical compositions, defects
and tensile fractography of the self-brazing joints were analyzed by metallographic microscope, scan-
ning electron microscope and energy dispersive spectroscopy. The results show that the joints are
soundly bonded when both the mass fractions of ZnCl, and SnCl, are about 4% ; the replacement reac-
tions between Zn*", Sn’" of flux and Al atoms of base metal occur during brazing, then the liquid
metals of Sn and Zn appear, a great degree of Zn which has high solid solution with Al spreads rapidly
to the base metal; Sn is distributed along the interface forming a low melting point metal layer with Zn
and Al; the brazing of joints with small area can be realized easily; there are a lot of dimples on the
fracture surface and the tensile strength of the brazing joint reaches (58 £5)MPa.
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Table 1 Composition and melting characteristic of
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Table 2 Proportioning of the active substance

(mass fraction/ %)
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Fig. 1 Effect of active elements content on the metallographic structure of 1060 aluminum alloy T-joints

(a)DF2; (b) DF4; (¢) DF5; () DF6
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Fig. 2 Interface structure of joints with corrosion cavities
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Fig. 3 SEM morphology of the self-brazing joint and EDS analysis of typical positions

(a)interface morphology; (b) magnification of the zone A in fig. 3(a)
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Table 3 Results of EDS analysis in different regions of

fig. 3 (mass fraction/ %)

Position Al Sn Zn
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Fig.4 T-joints of aluminum alloy sheets with different thicknesses

(a)vertical sheet thickness of 1. 8mm;(b)magnification of the zone A in fig. 4(a) ;

(o) vertical sheet thickness of 0. 9mm; (d) vertical sheet thickness of 0. 5mm
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Fig.5 Diagram showing the tensile process of T-joint
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Fig. 6 Tensile fractography of joints brazed with self-brazing flux

(a)fractography; (b) magnification of zone A in fig. 6(a) ; (¢) magnification of zone B in fig. 6(a) ; (d) magnification of zone C in fig. 6(a)
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Table 4 Results of EDS analysis in different

regions of fig. 6 (mass fraction/ %)
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