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Microstructure and Mechanical Properties of Remanufacturing Depositing Layers of
TIG Welding on ZMS Magnesium Alloy
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Abstract: Single and multi—pass depositing layers on ZM5 magnesium alloy were welded by manual tungsten arc inert—
gas (TIG) welding, and the microstructure and mechanical properties of the depositing layers were analyzed. The micro-
structure and element analysis shows that the depositing layer consisting of «a~Mg phases and 8~Mgi; Al;; phases is finer
than the base metal; however the grains of heat affected zone are coarse. The hardness analysis shows that the hardness
of single depositing layer is beyond 80 HV, ;s » and the hardness of multi-pass depositing layer is about 77 HV, ¢ » both
of them are superior to the substrate. However, the hardness of heat affected zone matches the substrate. Then wear
friction analysis shows that depositing layer is mainly abrasive wear, and its average friction coefficient is 0. 48, however
the substrate wear is mainly adhered wear, therefore, its average friction coefficient is 0. 42. These data can provide a
support for surface and volume damage on ZM5 repairing, and also gives the feasibility of the depositing formation of
magnesium alloy remanufacturing.
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Table 1 Chemical components of the base metal and wire

(w/ %)

Element Al Mn Zn Cu Fe Ni Si Impurity Mg
ZM5 7.2-8.5 0.17-0.40 0.45-0.90 <C0.025 <C0. 004 <C0. 001 <C0.05 <0.3 Bal.
Welding wire 6.65 0.394 4 0.755 3 0.002 1 0.000 6 0.000 5 0.002 4 0.3 Bal.
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Table 2 TIG welding process parameters

Parameters Values
Electrode diameter/mm 2.4
Diameter of welding wire/mm 3.2
Current/A 120
Argon flow rate/(L * min™) 15
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Fig. 7 Friction coefficient of the base metal and deposi-

ting layer under different loads
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Table 3 Measured values of friction volumes of the base

metal and depositing layer under different loads

(10" ym*)
Material 5N 10 N 15 N Average
Base metal 5.61 9.25 13.15 9.34

Depositing layer  8.19 12. 31 16. 01 12.17
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