
Enhancing the surface integrity and structural 

performance in SLM-printed heat-resistant alloy turbine 

blade parts by thermomechanical post-processing

Summary:
The results indicated that the HIP followed by the heat treatments provided required the uniform structure SLM-built turbine

blade parts. On the other hand, the application of the severe SP after heat treatments led to a further increase in the surface

hardness and residual stress values. At the same time, the spherical or ellipsoidal balls and partially melted powder particles

were successfully removed from the treated surface by the SP treatment.

D.A. Lesyk1 *, S. Martinez2, O.O. Pedash3, V.V. Dzhemelinskyi1, B.N. Mordyuk1,4, A. Lamikiz2

1 National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute", Kyiv, Ukraine (*lesyk_d@ukr.net)
2 University of the Basque Country, Bilbao, Spain
3 MOTOR SICH JSC, Zaporizhzhia, Ukraine
4 G.V. Kurdyumov Institute for Metal Physics of the NAS of Ukraine, Kyiv, Ukraine

ʙʝ

Characterization techniques: Optical Profilometry, Light Optical Microscopy (LOM), Surface Hardness and Roughness Measurements. 

EXPERIMENTAL RESULTS
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Surface hardness.

Introduction

The laser selective melting (SLM) process is an attractive technology for

manufacturing metal aeronautical engines or structural components. In spite of

the metal 3D printing is a good approach for the manufacturing of metal parts

that need to be strong and lightweight, the post-processing of the fabricated

components is still required [1].

The combined thermo-mechanical technique for the post-processing of heat-

resistant alloy parts fabricated by the SLM process is proposed in this study.

The turbine blade test parts were printed using a nickel-based pre-alloyed

INCONEL (IN) 718 powder. The nickel-based superalloys resistant to oxidation

and corrosion, having a good combination of high strength and heat resistance

are usually applied for manufacturing of the metal components that works well

in extreme (high-temperature) environments where aluminum and steel would

succumb to creep [2].

The hot isostatic pressing (HIP) followed by homogenization (H) and aging

(A) was conducted to form a uniform structure of the SLM-built turbine blade

parts, reducing the material porosity. The shot peening (SP) technique was

applied to eliminate surface defects and provide a new surface texture, refining

the grains in the subsurface layer [3].

Scheme of SLM technique 

Surface texture of the SLM-built IN 718 

turbine blade parts.

Porosity in the SLM-built IN 718 turbine blade part.

Surface texture and porosity in the SLM-built IN 718 

turbine blade part after thermomechanical post-processing. 
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Structure in the SLM-built IN 718 turbine blade part (left) 

and after thermomechanical post-processing (right).


