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Abstract The mechanical properties of ZM5 magnesium laser clad coatings are weaken by the lamellar g8 —Mg-Al,.

phases on grain boundaries. The Mg-Al-Gd coatings on cast magnesium alloy are fabricated by laser cladding. The
effects of Gd addition on the microstructures and tensile behaviors of coatings have been investigated. The results

indicate that the Gd addition led to the formation of a cubic Al.Gd phase as well as suppresses the precipitation of

.

the eutectic Mg;-Al;; phase. The laser clad coating with 5.0% mass fraction Gd presents higher ultimate tensile
=

strength and yield strength than that without Gd element at both room temperature and high temperature. The

enhancement of heat resistant capacities is chiefly attributed to the existence of thermally stable Al.Gd particles,
maintaining high yield ratio during high—temperature deformation.

which prevents tiny liquation of eutectic phases along the grain boundaries and makes great contributions on
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Table 1 Chemical compositions of the substrate and clad coatings (mass fraction, %)

Mg Gd Al Zn Mn Si
ZMS5 substrate Bal. 0.0 7.5~9.0 0.2~0.8 0.15~0.5 0.3
ZMS5 coating Bal. 0.000 7.651 0.453 0.394 0.004
Mg-Al-Gd coating Bal. 4.870 7.264 0.404 0.147 0.122
(a)
// /
substrate clad coating tensile sample
(b)
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Fig.1 Tensile sample magnesium coating. (a) Sampling procedure; (b) sample size
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Fig.2 Microsections of magnesium coatings. (a) 0.0% Gd; (b) 5.0% Gd
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Fig.3 SEM photographs of magnesium coatings. (a) 0.0% Gd; (b) 5.0% Gd
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Fig.4 XRD analysis of magnesium coatings
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Fig.5 EDS analysis of the particle phase of laser clad magnesium coating dendritic with Gd
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Fig.6 TEM and SAED analysis of the particle phase of laser clad magnesium coating dendritic with Gd
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Fig.7 Stress—strain curves of magnesium coatings. (a) 0.0% Gd; (b) 5.0% Gd
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Fig.2 Tensile test results of magnesium coatings

7ZMS5 coating Mg—Al-Gd coating
Temperature /°C
o, IMPa o, /MPa A /% o, IMPa o, /MPa A /%
25 119.8 2453 9.08 140.6 241.8 4.80
100 97.4 206.1 19.41 121.9 2153 11.03
200 54.5 119.2 22.85 76.4 135.8 13.45
300 28.6 63.2 27.87 46.8 82.9 17.04
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Fig.8 Yield ratio of magnesium coatings
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Fig.9 Tensile fractures of magnesium coatings tested at 25 °C. (a),(b) 0.0% Gd; (c),(d) 5.0% Gd
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Fig.10 Tensile fractures of magnesium coatings tested at 300 C. (a),(b),( ¢) 0.0% Gd; (d),(e)(f) 5.0% Gd
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