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Abstract 

This paper presents the results of a study on the application of a slurry method to produce aluminide coatings 

on aircraft engine turbine blades. The coating was produced on ZS6K alloy blades by 1, 2 and 3 times spray 

painting with intermediate drying followed by diffusion annealing in Ar atmosphere for 2, 4 and 6 hours at 900, 

950 and 1000°C. The coatings were evaluated with consideration of thickness structure and aluminum content. 

The results indicated that the use of single-painting did not allow - regardless of temperature and annealing 

time - to obtain a uniform aluminide coating. The use of two-time painting and diffusion annealing at time 4 

hours makes it possible to obtain coatings with a thickness of 60–80 μm containing 26–30 wt. % of aluminum. 

Three-coat painting makes it possible to obtain coatings close to 100 μm thick containing 28–32 wt. % of 

aluminum. 
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1. Introduction 

Aluminide diffusion coatings are commonly used to protect the surfaces of aircraft engine turbine 

blades against corrosion and oxidation (Swadzba et al., 1993). These coatings are most often applied 

using methods pack cementation (Pauletti & D’Oliveira, 2018), vapour phase aluminizing (Jopek et al., 

2023) or chemical vapor deposition (CVD) (Kukla et al., 2021). In order to increase their heat resistance, 

additional modifying elements are introduced, including: platinum (Swadźba et al., 2011), palladium 

(Swadźba et al., 2013), zirconium and hafnium (Goral et al., 2021).  

The disadvantage of these methods is the need to apply a coating on the entire surface of the blades, 

including the roots), which makes their use in remanufacturing technologies difficult (Kwolek et al., 

2019). This disadvantage is avoided by the method developed since the 1970s, which involves applying 

an Al-Si slurry on the surface of the turbine blade and then drying it and its diffusion heat treatment in 

a protective atmosphere (Young & Dearmore, 1980). Rannou et al. (2014) showed that this method 

allows for obtaining comparable oxidation resistance to gas methods. The introduction of silicon into 

the slurry increases its resistance to hot corrosion (Kircher et al., 1994). Research is also being carried 

out on other modifying elements, including: platinum (Mollard et al., 2015), yttrium (Zhang et al., 1999), 

chromium (Grégoire et al., 2019) and germanium (Madloch & Galetz, 2017). Research is also being 

carried out on combining the processes of galvanic deposition of modifying elements, e.g. chromium, 

with the application of a slurry and diffusion heat treatment. Balashadehi et al. (2020) and Hatami et al. 

(2022) proposed the application of the overaluminizing process of NiCoCrAlY coatings sprayed using 

the high-velocity oxygen fuel (HVOF) method as an alternative to other commonly used aluminizing 

methods, e.g. CVD  (Goral et al., 2015). The application of the slurry method - due to low costs - has 

also been extended to other materials: steels (Adigié et al, 2018), titanium alloys (McMordie, 1991) 

especially TiAl intermetallic (Moskal et al., 2021) as well as niobium alloys (Li & Guo, 2023). 
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Boissonnet et al. (2019) also indicated the possibility of using the slurry method to produce a complete 

thermal barrier coating (TBC) system. Research is also being carried out on the use of quick methods 

for obtaining an aluminide coatings from slurries (Kepa et al., 2021) e.g. by using a gas burner (Bauer 

et al., 2020) as well as conducting reactive air aluminizing diffusion annealing (Sarraf et al., 2023). 

However, conventional coatings obtained from Al-Si slurries still play the most important role in the 

industry. Their current development is related to the use of liquid fractions that do not contain carcino-

genic chromium compounds (Kochmańska, 2017). Currently, there are no literature data on industrial 

aluminization processes using commercial slurries under industrial conditions. In our research, we have 

realized technological tests of aluminum plating using the slurry method for turbine blades of a small 

turbine engine under industrial conditions. 

2. Materials and research methodology 

The industrial aluminization tests used a new type of Ceral10 Green slurry, which, unlike the orig-

inal Ceral10 slurry, does not contain carcinogenic chromium 6+ compounds. Due to the lack of infor-

mation on the exact composition of this suspension, and based on information on the original Ceral 10 

suspension, it can be concluded that it is a mixture of powder of about 12% Si and Al (the rest). These 

powders constitute about 50% by weight of the entire suspension. The process of applying the slurry 

was carried out at Ultratech using designed equipment and know-how. Prior to spraying, the slurry was 

stirred using a buttle roller for 2 hours to prevent sedimentation of the solid fraction. This process was 

repeated before each subsequent spraying step of the slurry. Before application, the viscosity of the 

suspension was measured. The substrate material used was a nickel-based superalloy of the ŻS6K type, 

with the following chemical composition (wt. %): 0.14 C, 10.2 Cr, 5.2 W, 4.7 Co, 3.7 Mo, 5.3 Al, 2.8 

Ti, 1.5 Fe, with the balance being Ni. This alloy was used to manufacture the first-stage turbine blades 

of a turboshaft engine designed for helicopter propulsion. Blades made of ZS6 alloy were used as the 

substrate and placed on a designed stand. Painting was done manually using the spray method. As part 

of the research plan, the suspension was spray-painted 1, 2 or 3 times, with intermediate drying at a 

temperature of 150oC for least 15 minutes. Diffusion annealing was carried out in a specially designed 

and constructed retort furnace at Ultratech Company. Diffusion treatment processes were performed at 

three different temperatures and for 2, 4 and 6 hours at temperatures 900, 950 and 1000°C in protective 

Ar atmosphere. During diffusion annealing, a diffusion aluminide film is formed due to the dorn diffu-

sion of Al and Si. 

The aim of the research was to determine the influence of technological factors on the microstruc-

ture and thickness of the obtained coatings. Microstructure tests were performed using a Hitachi S-3400 

scanning electron microscope equipped with an attachment for chemical composition analysis. Thick-

ness measurements were determined as the average value of 4 measurement points on the blades cross-

section. 

3. Results 

3.1. Microstructure of coatings 

The analysis of the observation results showed that the applied manufacturing process parameters 

had a significant impact on the quality of the coating, in terms of thickness, aluminum content and 

continuity and uniformity of the coating: 

• Group I - coatings with a compact, continuous structure, evenly distributed over the blade cross-

section, but varying in thickness depending on the parameters (Fig. 1a), 

• Group II - coatings characterized by a complete lack of continuity, composed of single islands 

formed on the surface (Fig. 1b), 

• Group III - intermediate coatings, with a continuous structure, but with a sinusoidal thickness 

(Fig. 1c). 
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3.2. Effect of annealing time 

In the first stage, the effect of annealing time on the microstructure and thickness of the resulting 

films was evaluated. The use of a short annealing time of 2 hours did not allow to obtain a homogeneous 

coating, which could be classified in groups II and III.  There was no significant effect of the number of 

paintings on the thickness of the coating, which after diffusion treatment did not exceed 36 m and the 

Al content did not exceed 29 wt. % (Fig. 2). This indicates that a 2h diffusion annealing time regardless 

of the number of slurry layers applied (1-3) does not achieve the required quality of the aluminide coat-

ing Increasing the annealing time to 4 hours resulted in a gradual increase in the thickness of the alu-

minide coating with the number of paintings (1x - 28, 2x - 71 and 3x - 104 m, respectively) as well as 

the aluminum content (1x - 26 wt. %, 2x - 30 wt. % and 3x - 32 wt. %, respectively) (Fig. 2, Table 1). 

A continuous coating was obtained only for at least two paintings. In the case of the longest annealing 

time - 6 hours - single painting did not allow to obtain a homogeneous coating. The use of double paint-

ing resulted in a homogeneous coating with a thickness of 67 m I content of 30% by weight. Increasing 

the number of painting to 3 resulted in an increase in coating thickness to over 100 m and Al content 

above 30 wt. %. (Fig. 2, Table 1). 

  a)   b) 

  

Fig. 2. The influence of diffusion treatment time on thickness (a) and Al concentration (b) of investigated slurry aluminide 

coatings. 

Table 1. The influence of diffusion treatment time on thickness and Al content in investigated slurry aluminide coatings. 

Number of 

spraying 

Diffusion treatment 
Coating total thick-

ness, m 

Error, 

m 

Al concentra-

tion, wt. % 

Error, 

wt. % 

Coating 

group  

(Fig. 1) 
Temperature, 

°C 

Time, 

h 

1 900 2 20.0 1.0 24.0 0.4 II 

2 900 2 36.5 1.8 29.0 0.8 III 

3 900 2 27.5 1.4 25.0 0.5 III 

1 900 4 28.0 1,4 26.0 0.5 II 

2 900 4 71.0 3.5 30.0 0.6 I 

3 900 4 104.0 5.2 32.0 0.6 I 

1 900 6 26.5 1.3 25.0 0.5 II 

2 900 6 67.0 3.3 30.0 0.6 I 

3 900 6 111.0 5.5 31.0 0.6 I 

a) 

 

b) 

 

c)

 

Fig. 1. Examples of three groups of types of aluminide coatings obtained during experimental processes using slurry method: 

a) group I, b) group II, c) group III. 
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3.3. Effect of annealing temperature 

The results of the first stage of the tests showed that the minimum annealing time to guarantee 

obtaining an aluminide coating is 2 hours and the number of paintings is at least 2. The results of thick-

ness measurements showed that after 1-time painting a homogeneous continuous coating was not ob-

tained, the thickness of which was small (from 20 to 30 m) and the aluminium content was low (21-26 

wt. %) (Table 2, Fig. 3). Increasing the annealing temperature to 950oC resulted in an increase in the 

thickness of the coating, respectively - for 2x-painting 68 m and 3x-painting up to 95. The Al content 

was respectively for 2x - 28 wt. % and for 3x-painting - 30 wt. %. Similar relationships were found for 

coatings annealed at the highest temperature - 1000oC. For 2x-painting, a coating 57 m thick containing 

27 wt. % was obtained. The annealing at 1000oC of the coating obtained by 3x painting resulted in  

a thickness of 95 m and an Al content of 28 wt. % (Fig. 3, Table 2). The results indicate that the number 

of applied slurry layers rather than the annealing temperature has the most significant effect on the 

thickness of the aluminide coating (Fig. 3a). However, a large effect was found in the case of changing 

the aluminum content. A higher annealing temperature facilitates diffusion processes during annealing 

and thus reduces the average aluminum content of the coating despite the same number of applied sus-

pension layers (Fig. 3b). 

Table 2. The influence of diffusion treatment temperature time on thickness and Al content in investigated slurry aluminide 

coatings. 

Number of 

spraying 

Diffusion treatment Coating total 

thickness, m 
Error, m 

Al concentra-

tion, wt. % 

Error, wt. 

% 

Coating 

group  

(Fig. 1) 
Temperature, °C Time, h 

1 900 4 28.0 1.40 26 0.5 II 

2 900 4 71.0 3.55 30 0.6 I 

3 900 4 104.0 5.20 32 0.6 I 

1 950 4 21.0 1.05 23 0,4 II 

2 950 4 68.0 3.40 28 0.5 I 

3 950 4 95.0 4.75 30 0,6 I 

1 1000 4 25.5 1.28 21 0.4 III 

2 1000 4 57.0 2.85 27 0.5 I 

3 1000 4 95.0 4.75 28 0.5 I 

 a)  b) 

  

Fig.  3. The influence of diffusion treatment temperature on thickness (a) and Al concentration (b) in  investigated slurry 

aluminide coatings. 

4. Discussion 

An analysis of the literature data indicates that the primary topic addressed by researchers was the 

modification of coatings produced by the slurry method with additional elements (Grégorie et al., 2019; 

Madloch & Galetz, 2017; Mollard et al., 2015; Zhang et al., 1999) and their corrosion resistance 

(McMordie, 1991; Rannou et al., 2014; Young & Deadmore, 1980) The only results presented by 

Kircher et al. (1994) were conducted on pure nickel and not nickel superalloy. The most similar research 

was carried out by Kochmańska (2017). The thicknesses of the coatings obtained by these authors were 

much greater - they exceeded 300 m and silicides were observed in the microstructure of the coatings, 

the amount of which in our coatings was small. However, this was due to Kochmańska (2017) use of  

a slurry with higher Si content, higher temperatures (up to 1100oC) and the method of dipping into the 
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slurry instead of painting. However, earlier studies conducted by these authors (Kochmańska & 

Kochmański, 2014) on the IN 617 alloy substrate indicated similar thickness (about 100 m) and struc-

ture to that obtained during our study. The use of a protective atmosphere of argon in our study provided 

protection against the formation of aluminum oxide on the surface reported by (Sarraf et al., 2023). 

The results indicated that the use of single-painting did not allow - regardless of temperature and 

annealing time - to obtain a uniform aluminide coating. The use of two-time painting and diffusion 

annealing at time 4 makes it possible to obtain coatings with a thickness of 60–80 m containing 26–30 

wt. %. Three-coat painting makes it possible to obtain coatings close to 100 m thick containing 28–32 

wt. %. Significantly, the thickness distribution of the coating over the blade cross-section was relatively 

small, which indicates that it can be used both in the aerospace industry, e.g. for regeneration of turbine 

blades of turboprop engines, turboshaft engines as well as in the power industry during the overhaul of 

gas turbine power blades. 

5. Conclusions 

Based on the results of the technology trials, the following conclusions can be made: 

1) One-time spraying of the suspension does not allow to obtain a homogeneous, uniform aluminide 

coating with a thickness of more than 40 m. 

2) the diffusion annealing time should be at least 4 hours and the recommended temperature is 950–

1000oC. 

3) Depending on the requirements for the thickness to be obtained, two or three spraying of the 

suspension should be carried out, which after diffusion annealing makes it possible to obtain 

a thickness of 60–70 and over 100 m, respectively. 

4) The applied suspension method - with the above recommendations can be used for the regener-

ation of aircraft engine blades and gas turbines. 

Acknowledgments 

The research was financed within the framework of the Operational Programme Intelligent Devel-

opment 2014-2020, I axis priority axis: Support for the conduct of R&D works by enterprises, Measure 

1.2: Sectoral R&D programmes, INNOLOT II Programme, project number: POIR.01.02.00-00-016 ti-

tle: Advanced technologies for manufacturing turbine blades by machining methods, automated polish-

ing and 3D printing. 

References 

Audigié, P., Encinas-Sánchez, V., Juez-Lorenzo M., Rodríguez, S., Gutiérrez, M., Pérez, F. J., & Agüero, A.  

(2018). High temperature molten salt corrosion behavior of aluminide and nickel-aluminide coatings for heat 

storage in concentrated solar power plants. Surface and Coatings Technology, 349, 1148-1157. 

https://doi.org/10.1016/j.surfcoat.2018.05.081 

Balashadehi, M. M., Nourpour, P., Aghdam, A. S. R., Allahyarzadeh, M. H., Heydarzadeh, A., & Hamdi, M. 

(2020). The formation, microstructure and hot corrosion behaviour of slurry aluminide coating modified by 

Ni/Ni-Co electrodeposited coating on Ni-base superalloy. Surface and Coatings Technology, 402, Article 

126283. https://doi.org/10.1016/j.surfcoat.2020.126283 

Bauer, J. T., Montero, X., & Galetz, M. C. (2020). Fast heat treatment methods for al slurry diffusion coatings on 

alloy 800 prepared in air. Surface and Coatings Technology, 381, Article 125140. 

https://doi.org/10.1016/j.surfcoat.2019.125140 

Boissonnet, G., Grégoire, B., Bonnet, G., Pedraza, P. (2019). Development of thermal barrier coating systems 

from Al microparticles. PartI: Influence of processing conditions on the mechanisms of formation. Surface 

and Coatings Technology, 380, Article 125085. https://doi.org/10.1016/j.surfcoat.2019.125085 

Goral, M., Pytel, M., & Drajewicz, M. (2015). The formation of TBCs using LPPS, CVD and PS-PVD methods 

on CMSX-4 single-crystal nickel superalloy. Solid State Phenomena, 227, 317–320. 

https://doi.org/10.4028/www.scientific.net/SSP.227.317 

Goral, M., Pytel, M., Ochal, K., Drajewicz, M., Kubaszek, T., Simka, W., & Nieuzyla W. (2021). Microstructure 

of aluminide coatings modified by Pt, Pd, Zr and Hf formed in low-activity CVD process. Coatings, 11(4), 

Article 421. https://doi.org/10.3390/coatings11040421 

https://doi.org/10.1016/j.surfcoat.2018.05.081
https://doi.org/10.1016/j.surfcoat.2020.126283
https://doi.org/10.1016/j.surfcoat.2019.125140
https://doi.org/10.1016/j.surfcoat.2019.125085
https://doi.org/10.4028/www.scientific.net/SSP.227.317
https://doi.org/10.3390/coatings11040421


196                                                                    J. Bujny, J. Cieśla, M. Góral, M. Wierzbińska, K. Ochał, T. Kubaszek 

 

Advances in Mechanical and Materials Engineering, Volume 42, 2025, Pages 191-197     ISSN 2956-4794 g 

 

Grégoire, B., Bonnet, G., & Pedraza, F. (2019). Mechanisms of formation of slurry aluminide coatings from Al 

and Cr microparticles. Surface and Coatings Technology, 359, 323-333. https://doi.org/10.1016/j.surf-

coat.2018.11.077 

Hatami, E., Hadavi, S. M. M., Salehi Doolabi, D., & Bahamirian, M. (2022). High‑Temperature Oxidation Behav-

ior of a Silico‑Aluminized MCrAlY Coating on a Ni‑Based Superalloy. Oxidation of Metals, 97, 575–597 

https://doi.org/10.1007/s11085-022-10109-3 

Jopek, J., Mokrzycka, M., Goral, M., Kościelniak, B., Ochał, K., & Drajewicz, M. (2023). High temperature pro-

tective coatings for aeroengine applications. Manufacturing Technology, 23(4), 436–448. 

https://doi.org/10.21062/mft.2023.052 

Kepa, T., Bonnet, G., & Pedraza, F. (2021). Oxidation behaviour of ultrafast slurry aluminized nickel. Surface and 

Coatings Technology, 424, Article 127667. https://doi.org/10.1016/j.surfcoat.2021.127667 

Kircher, T. A., McMordie, B. G., & McCarter, A. (1994). Performance of a silicon-modified aluminide coating in 

high temperature hot corrosion test conditions. Surface and Coatings Technology, 68-69, 32–37. 

https://doi.org/10.1016/0257-8972(94)90134-1 

Kochmańska A. E. (2017). Aluminide coatings on Inconel 617 obtained by slurry method with inorganic binder. 

Journal of Achievements in Materials and Manufacturing Engineering, 85(2), 49–55. 

http://dx.doi.org/10.5604/01.3001.0010.8034 

Kochmańska, A, & Kochmański, P. (2014). Aluminide protective coatings obtained by slurry method. Materials 

Science Forum, 782, 590-593. https://doi.org/10.4028/www.scientific.net/MSF.782.590 

Kukla, D., Kopec, M., Wang, K., Senderowski, C., & Kowalewski, Z. L. (2021). Nondestructive methodology for 

identification of local discontinuities in aluminide coating-coated MAR 247 during its fatigue performance. 

Materials, 14(14), Article 3824. https://doi.org/10.3390/ma14143824 

Kwolek, P., Góral, M., Poznańska, A., Wierzbińska, M., & Ochał, K. (2019). Regeneracja warstw aluminidkowych 

na podłożu nadstopów niklu stosowanych na łopatki silników lotniczych. Zeszyty Naukowe Politechniki Rze-

szowskiej-Mechanika, 36(1-2), 53-65. https://doi.org/10.7862/rm.2019.05 

Li, L, & Guo, X. (2023). Microstructure and oxidation resistance of Ti modified Si-Mo coating on Nb-Si based 

ultrahigh temperature alloy. Corrosion Science, 220, Article 111293. 

https://doi.org/10.1016/j.corsci.2023.111293 

Madloch, S., Galetz, M. C. (2017). Microstructural evolution of germanium modified AlSi-slurry coatings on alloy 

600 at 620 °C in metal dusting environment. Surface and Coatings Technology, 315, 335–341. 

https://doi.org/10.1016/j.surfcoat.2017.02.061 

McMordie, B. G. (1991). Oxidation resistance of slurry aluminides on high temperature titanium alloys. Surface 

and Coatings Technology, 49(1-3), 18–23. https://doi.org/10.1016/0257-8972(91)90025-R 

Mollard, M., Pedraza, F., Bouchaud, B., Montero, X., Galetz, M. C., & Schütze M. (2015). Influence of the sup-

eralloy substrate in the synthesis of the Pt-modified aluminide bond coat made by slurry. Surface and Coat-

ings Technology, 270, 102-108. https://doi.org/10.1016/j.surfcoat.2015.03.015 

Moskal, G., Migas, D., Mendala, B., Kałamarz, P., Mikuskiewicz, M., Iqbal, A., Jucha, S., & Góral, M. (2021). 

The Si influence on the microstructure and oxidation resistance of Ti-Al slurry coatings on Ti-48Al-2Cr-2Nb 

alloy. Materials Research Bulletin, 141, Article 111336. https://doi.org/10.1016/j.materresbull.2021.111336 

Pauletti, E., & D'Oliveira, A. S. C. M. (2018). Study on the mechanisms of formation of aluminized diffusion 

coatings on a Ni-base superalloy using different pack aluminization procedures. Journal of Vacuum Science 

and Technology A: Vacuum, Surfaces and Films, 36(4), Article 041504. https://doi.org/10.1116/1.5026272 

Rannou, B., Bouchard, B, Blamain, J., Bonnet, G., & Pedraza, F. (2014). Comparative isothermal oxidation be-

haviour of new aluminide coatings from slurries containing Al particles and conventional out-of-pack alu-

minide coatings. Oxidation of Metals, 81, 139–149. https://doi.org/10.1007/s11085-013-9427-6 

Sarraf, S. H., Soltanieh, M., & Rastegari, S. (2023). Reactive air aluminizing of a nickel-based superalloy 

(IN738LC): Coating formation mechanism. Surface and Coatings Technology, 456, Article 129229. 

https://doi.org/10.1016/j.surfcoat.2023.129229 

Swadzba, L., Formanek, B., & Maciejny, A. (1993). Modified heat-resistant protective coatings for nickel-base 

superalloys. International Journal of Materials and Product Technology, 8(2-4), 155–169. 

https://doi.org/10.1504/IJMPT.1993.036565 

Swadźba, L., Nawrat, G., Mendala, B., & Goral, M. (2011). The influence of deposition process on structure of 

platinum-modifed aluminide coatings o Ni-base superalloy. Key Engineering Materials, 465, 247–250. 

https://doi.org/10.4028/www.scientific.net/KEM.465.247  

Swadźba, R., Hetmańczyk, M., Wiedermann, J., Swadźba, L., Moskal, G., Witala, B., & Radwański, K. (2013).  

Microstructure degradation of simple, Pt- and Pt+Pd-modified aluminide coatings on CMSX-4 superalloy 

https://doi.org/10.1016/j.surfcoat.2018.11.077
https://doi.org/10.1016/j.surfcoat.2018.11.077
https://doi.org/10.1007/s11085-022-10109-3
https://doi.org/10.21062/mft.2023.052
https://doi.org/10.1016/j.surfcoat.2021.127667
https://doi.org/10.1016/0257-8972(94)90134-1
http://dx.doi.org/10.5604/01.3001.0010.8034
https://doi.org/10.4028/www.scientific.net/MSF.782.590
https://doi.org/10.3390/ma14143824
https://doi.org/10.7862/rm.2019.05
https://doi.org/10.1016/j.corsci.2023.111293
https://doi.org/10.1016/j.surfcoat.2017.02.061
https://doi.org/10.1016/0257-8972(91)90025-R
https://doi.org/10.1016/j.surfcoat.2015.03.015
https://doi.org/10.1016/j.materresbull.2021.111336
https://doi.org/10.1116/1.5026272
https://doi.org/10.1007/s11085-013-9427-6
https://doi.org/10.1016/j.surfcoat.2023.129229
https://doi.org/10.1504/IJMPT.1993.036565
https://doi.org/10.4028/www.scientific.net/KEM.465.247


Slurry Aluminizing of Turbine Blades 197 

 

Advances in Mechanical and Materials Engineering, Volume 42, 2025, Pages 191-197  ISSN 2956-4794  

 

under cyclic oxidation conditions. Surface and Coatings Technology, 215, 16–23. 

https://doi.org/10.1016/j.surfcoat.2012.06.093 

Young, S. G., & Deadmore, D. L. (1980). An experimental low cost silicon/aluminide high temperature coating 

for superalloys. Thin Solid Films, 73(2), 373–378. https://doi.org/10.1016/0040-6090(80)90502-7 

Zhang, T., Luo, Y., Li, & D. Y. (1999). Modification of aluminide coating with yttrium for improved resistance 

to corrosive erosion. Journal of Materials Engineering and Performance, 8(6), 635–640. 

https://doi.org/10.1361/105994999770346387 

 

Dyfuzyjne Warstwy Aluminidkowe Wytwarzane Metodą Zawiesinową na Łopatki  

Turbin 

Streszczenie 

W artykule przedstawiono wyniki badań nad zastosowaniem metody zawiesinowej do wytwarzania powłok 

glinkowych na łopatkach turbin silników lotniczych. Powłokę wytworzono na łopatkach ze stopu ZS6K metodą 

1-, 2- i 3-krotnego malowania natryskowego z suszeniem pośrednim, a następnie wyżarzania dyfuzyjnego  

w atmosferze Ar przez 2, 4 i 6 godzin w temperaturze 900, 950 i 1000°C. Powłoki zostały ocenione z uwzględ-

nieniem struktury grubości i zawartości aluminium. Wyniki wskazały, że zastosowanie jednokrotnego malo-

wania nie pozwoliło - niezależnie od temperatury i czasu wygrzewania - na uzyskanie jednorodnej powłoki 

glinkowej. Zastosowanie dwukrotnego malowania i wyżarzania dyfuzyjnego w czasie 4 godzin umożliwia uzy-

skanie powłok o grubości 60–80 μm zawierających 26–30% wag. aluminium. Malowanie trzykrotne umożliwia 

uzyskanie powłok o grubości bliskiej 100 μm zawierających 28-32% wag. aluminium. 

Słowa kluczowe: powłoki aluminidkowe, nadstopy niklu, obróbka dyfuzyjna, Ceral 
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