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Microstructure and Mechanical Properties of Laser-Formed GH3536 Alloy
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Abstract Microstructure and mechanical properties of GH3536 alloy were examined using laser cladding deposition
(LCD) forming technology on the surface of forged GH3536 alloy. The results show that an equiaxed crystal junction zone
with a width of 250-320 pm is formed between the laser forming zone of the LCD forming GH3536 alloy and forged
substrate. Additionally, the width of the molten pool in the forming zone i1s 2-2. 5 mm. There is a dendritic structure and a
few hole defects in the molten pool. The continuous distribution of M;C and M,,C; carbides precipitated in the bonding and
forming zones during the forming process. The LCD forming GH3536 exhibits evident anisotropy since the GH3536 alloy
in the forming zone has a higher room temperature tensile strength than the base material. The tensile and yield strength of
the material perpendicular to the forming direction are 12.5% each higher than the material parallel to the forming
direction. Although, itis 9. 1% longer and its elongation is 7. 7% less. Its Vickers hardness is 12. 4% lower than the base
material owing to the large grain size of the GH3536 alloy in the laser forming zone and few hole defects.
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Table 1 Chemical composition of GH3536 alloy powder

Element Cr Fe Mo Co w C Ni
Mass fraction % 21.8018.90 8.84 1.46 0.62 0.52 Bal.
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Fig. 2 Dimension diagrams of tensile specimen
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Fig. 3 Internal defects of GH3536 alloy. (a) X 50; (b) X500
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Fig. 4 Microstructure of GH3536 alloy formed by LCD.
(a) Morphology of forming zone, bonding zone, and
substrate; (b) > 100 morphology of bonding zone; (¢) > 500

morphology of bonding zone; (d) X200 morphology of

forming zone; (e) X 500 morphology of forming zone
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Fig. 5 EBSD image of the LCD forming GH3536 samples
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Fig. 6 SEM images and EDS analysis results of LCD forming GH3536 alloy. (a) Second phase image of forming zone; (b) second phase
image of bonding zone; (c) EDS analysis result of P1; (d) EDS analysis result of P2
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Fig. 7 Vickers hardness of LCD forming GH3536 alloy in
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Table 2 Mechanical properties of laser forming GH3536 alloy
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direction %
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Forming
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Substrate 704.5 294. 4 17.1 191
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Fig. 8 Fracture morphology of longitudinal tensile specimen at
room temperature. (a) Sample morphology after breaking;
(b) tensile fracture morphology; (c) X 2000; (d) isometric
dimple
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Fig. 9 Fracture morphology of transverse tensile specimen at
room temperature. (a) Tensile fracture morphology;
(b) second cracks; (c) X 5000; (d) isometric dimple
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