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Microstructure and Mechanical Properties of

TIG Weld Joint of ZM5 Magnesium Alloy
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Abstract: The ZM5 magnesium alloy plates were welded by TIG welding method. The microstructural
characteristics and mechanical properties of ZM5 magnesium alloy joint were studied by optical micros-
copy, microhardness and tensile testers. The results show that the TIG weld joint of ZM5 magnesium
alloy is composed of heat affected zone, partially melted zone and weld metal. The heat affected zone
is consisted of primary «-Mg phase and eutectic phase that is composed of eutectic «-Mg and eutectic -
Mg, Al;; phase and mainly precipitated at grain boundaries. In the partially melted zone, the eutectic
phase is not only increasingly precipitated at grain boundaries, but also dispersed in grains, and the
growth of the §-Mgi; Ali; phase is obviously observed. The microstructure in the weld is the typical
dendritic morphology. The dendrites are considered as primary o-Mg phase, and the interdendritic re-
gions are ¢+ eutectic phase. The difference in the microstructure of the heat affected zone, partially
melted zone and weld results in their various microhardness values, and leads to the smaller tensile
strength and ductility in the ZM5 alloy weld joint than parent metal.

Key words: magnesium alloy; TIG weld;microstructure; mechanical property
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Table 1 The chemical compositions of ZM5 magnesium alloy, filler metal and weld metal (mass [raction/ %)
Material Mg Al Si Mn Cu Zn Others
ZM5 magnesium alloy/filler metal 90. 59 8.62 0.130 0.160 0.021 0.471 <0.5
Weld metal 88. 68 10. 51 - 0.230 0.019 0.495 <0.5
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Fig. 1 ZM5 magnesium alloy weldment

(a)indication of the tensile specimens taken from the weldment;

(b) the weld joint and dimensions
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Fig. 3 Microstructure of ZM5 magnesium alloy
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(a) eutectic phase precipitated in grains; (b) microstructure of parent metal at low magnification;

(c¢)eutectic phase precipitated at grain boundaries
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Fig.5 Microstructures of ZM5 magnesium alloy TIG welded joint

(a) microstructure of heat affected zone at low magnification; (b) cutectic phase precipitated at grain boundaries of heat affected zone;
(c)microstructure of partially melted zone at low magnification; (d) eutectic phases precipitated in partially melted zone;

(e)microstructure of weld metal at low magnification; (f) microstructure of weld metal at high magnification
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Fig. 6 Vickers hardness profile of ZM5 magnesium alloy weldment
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Fig. 7 Morphology of the tensile specimens after tensile test at ambient temperature

(a)ZM5 magnesium alloy specimen; (b) TIG welded joint specimen
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