
E M E R G E M AT
3rd International Conference on Emerging Technologies in Materials Engineering

29-30 October 2020 - Bucharest, Romania

Mădălin DOMBROVSCHI1, Cristian DOBROMIRESCU1, Valeriu VILAG1, Tiberius Florian 

FRIGIOIESCU1, Marius DEACONU1, Nicoleta Mirela POPA2,3, Nichita Larisa MILODIN2

1Research and development institute for gas turbines COMOTI, Bulevardul Iuliu Maniu 220D, București 061126, Romania

madalin.dombrovschi@comoti.ro, cristian.dobromirescu@comoti.ro, valeriu.vilag@comoti.ro, tiberius.frigioescu@comoti.ro, 

marius.deaconu@comoti.ro, 
2 National Institute of Research and Development in Mechatronics and Measurement Technique (INCDMTM), Sos. Pantelimon, 6-8, Bucuresti-

Sector 2, Bucuresti, 21358, București 030167, Romania

laborator_biomecatronica@yahoo.com,
3 University Politehnica of Bucharest, Splaiul Independenței 313, București 060042, Romania

Abstract

Study of 3D printing methods precision applied on turbine blades

The aerospace industry can benefit from the 3D printing technology 

in many ways, but the technology must be capable of manufacturing 

parts that can satisfy the quality standards and norms of the aerospace 

industry. In this paper it is studied the precision of the additive 

manufacturing process by printing a turbine blade using different 

methods and materials: SLM using metal or plastic, stereolithography 

using photocurable resin and MultiJet method using wax. The 

applications of the printed materials are: metal for functional use and 

testing, plastic and/ or resin for models and samples and wax for 

precision investment casting.

The precision of the 3D printing technology is verified and analysed, 

if it suits the gas turbines applications, by using a method of reverse 

engineering based on a scanning optical method coupled with a 

reverse engineering software that creates the 3D surface model using 

the scanned data.

The conclusions will analyze if the precision of the printing method 

is capable of satisfying a required tolerance of max ± 0.15 mm on the 

blade airfoil, and ± 3 µm on the root of the blade, which is difficult 

not only from a manufacturing standpoint but also from a measuring 

one.

Aims

- Establish the best printing methods precision for turbine blades by 

comparing the 3D scan of several turbine blades that were 3D 

printed using various methods and materials with the original 

CAD model of the turbine blade.

- After the establishment of the best printing method is completed, a 

new analysis will be performed to determine if the material 

satisfies turbine applications well enough and if it falls in the 

tolerance field of ±0.15 mm on the blade airfoil and ±3 µm on the 

root of the blade.

• SLM method using metal compared with the original CAD model

Methods and Results

• MultiJet method compared with the original CAD model

- By analyzing the results of the three comparisons it can be 

deduced that the SLM method using plastic is better for the 

requirements of this analysis, the reason for that is that the 

maximum deviation for the SLM method using plastic is around 

0.134 mm while for the MultiJet method is around 0.3mm and the 

SLM method using metal is 0.24mm.

- An advantage of the SLM method using metal is that the material 

used for this method, metal, folds better for the type of 

applications that we desire.

Conclusions
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