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Fig.1  Morphology (a) and particle size distribution (b) of GH3536 powder; morphologies of Guar gum (c) and CMC-Na (d) 
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Table 1  Chemical composition of superalloy GH3536 (ω/%) 

Ni Fe Co Cr Mo Others 

Bal. 19.92 1.51 21.08 8.83 <0.70 
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Fig.2  Schematic graph of preparation procedure of superalloy 
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Fig.3  Effect of thickener content on slurry stability: (a) guar 

gum and (b) CMC-Na 
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Fig.4  TG and DSC curves of thickener (guar gum and CMC-Na) 
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Fig.5  XRD patterns of samples before/after sintering (a) and 

microscopic morphology of the sample after sintering (b) 
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Fig.6  Optical microscope images of directional freeze-casting 

porous superalloy material 
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Fig.7  SEM images of directional freeze-casting porous 

superalloy with different solid contents: (a) 10 vol%,  

(b, d) 20 vol%, and (c) 30 vol% 
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Fig.8  Effect of solid content on pore size and wall thickness 
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Fig.9  Compressive strength (a), sample (b) and compressive curves (c, d) of directional porous superalloy along axial direction (c)  

and radial direction (d) 
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Preparation and Mechanical Properties of Oriented Porous GH3536 
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Abstract: Oriented porous superalloy was prepared by freeze-casting with GH3536 powder as raw material and guar gum/CMC-Na as 

stabilizers. The results show that slurries could be stabilized by adding 0.4wt%~1wt% of guar gum or 1wt%~3wt% of sodium 

carboxymethylcellulose; as the solid loading increases from 10vol% to 30vol%, the width of oriented pore decreases from 308 to 198 µm 

and the wall thickness increases from 81 to 223 µm, with the axial and radial compressive strength improving from 10.72 and 9.2 MPa to 

75.02 and 78.49 MPa, respectively. The fabricated oriented porous superalloy is a plastic material with the ability of absorbing energy. 

Key words: oriented porous material; nickel-base superalloy; material preparation; mechanical properties 
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