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Effect of Hot Isostatic Pressing Processing Cooling Rate on Mechanical
Properties of SLM Formed K536 Superalloy
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Abstract: The effect of hot isostatic pressure (HIP) process with different cooling rates on the microstructure and
mechanical properties of K536 aero-engine parts was studied. The results show that after HIP treatment, the laser selective
melting of K536 superalloy produces complete recrystallization, and the microstructure is austenitic matrix, intracrystalline
and grain boundary carbide, the strength of the alloy decreases, the plasticity increases, and the data dispersion decreases.
With the increase of HIP cooling rate, grain boundary carbides in the microstructure decreased, and a small amount of
granular carbides appeared in the crystal, which effectively increased the yield strength of the alloy at high temperature
of 815 C.
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Tab.1 Chemical composition of K536 powder for SLM

forming
c Al A% Fe P S Ti Mn
0.087 0.015 <0.01 1859 <0.005 <0.0020 <0.01 0.018
Mo Si B Cu Cr Co w Hf
9.02 0.16 <0.01 <0.01 21.15 1.69 0.64 <0.01
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Tab.2 HIP process parameters for experiment
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1# 1180 'C,160 MPa,3 h, %%
2# 1180 'C,160 MPa,3 h, k&
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Fig.1 Morphological of K536 powder for SLM forming
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Fig.2 BLT S310 SLM forming equipment
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Fig.3 Quintus QIH48 Hot Isostatic Pressing equipment
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Fig.5 Schematic diagram of K536 superalloy formed by SLM
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Fig.6 Metallographic for furnace cooling
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Fig.7 Metallographic for rapid cooling
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Fig.8 Tolerance diagram of room temperature tensile data of K536 superalloy formed by SLM
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Fig.9 Tolerance diagram of 815 “C high temperature tensile data of K536 superalloy formed by SLM
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Fig.10 SEM images of tensile fracture at 815 °C for furnace cooling
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Fig.11 SEM images of tensile fracture at 815 ‘C for rapid cooling
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