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        Abstract
In this work, the synthesis of the negative thermal expansion ceramic Y2W3O12 within a Co-based superalloy was analyzed in detail. On the basis of thermal analysis of the synthesis from the feedstock powders Y2O3 and WO3 further experiments were conducted. Thermal behavior and stability of different mixtures of the powders Y2O3, WO3 and the Co-based superalloy were investigated. The qualitative and quantitative results of the synthesis separately and within the superalloy are presented as achieved by energy dispersive X-ray analysis, X-ray powder diffraction, differential thermal analysis and thermal gravimetric analysis. It was found that the synthesis of yttrium tungstate inside the Co-based superalloy is possible with a defined temperature program and a simple basic production process of powder mixtures.

Keywords: Adaptive coatings; Negative thermal expansion; Mechanical alloying; Y2W3O12

* Correspondence address: Prof. Dr. Peter Schaaf, TU Ilmenau, Institute of Materials Engineering, Department Materials for Electronics, P. O. Box 100565, 98684 Ilmenau, Germany, Tel.: +49 3677 69 3611, Fax: +49 3677 69 3171. E-mail: peter.schaaf@tu-ilmenau.de


References
[1] P.Schaaf, H.Schikora, D.Höche, C.Lange, V.Drescher, J.Wilden: Surface&Coatings Technology203 (2008) 470–475. 10.1016/j.surfcoat.2008.08.066Search in Google Scholar
[2] H.Schikora: Hochtemperatur-Funktionalisierung von adaptiven Oberflèchen-Mikrostrukturen Haifischhaut und Selbstreinigung, Diploma thesis (2008) University of Applied Sciences and Arts Göttingen.Search in Google Scholar
[3] P.M.Forster, A.W.Sleight: International Journal of Inorganic Materials1 (1999) 123–127. 10.1016/S1466-6049(99)00021-5Search in Google Scholar
[4] H.J.Borchardt: Inorganic Chemistry2 (1963) 170–173. 10.1021/ic50005a043Search in Google Scholar
[5] K.Kuribayashi, T.Sata: Bulletin of the Chemical Society of Japan50 (1977) 2932–2934. 10.1246/bcsj.50.2932Search in Google Scholar
[6] T.N.Kol'tsova: Inorganic Materials37 (2001) 1175–1177. 10.1023/A:1012557411736Search in Google Scholar
[7] U.Tèck, The Influence of Cobalt and Rhenium on the Behaviour of MCrAlY Coatings, Phd thesis (2004) Technische Universitèt Bergakademie Freiberg.Search in Google Scholar
[8] P.M.Woodward, A.W.Sleight, T.Vogt: J. Phys. Chem. Solids65 (1995) 1305–1315. 10.1016/0022-3697(95)00063-1Search in Google Scholar
[9] J.A.Perri, E.Banks, B.Post: Journal of Applied Physics28 (1957) 1272–1275. 10.1063/1.1722631Search in Google Scholar

Received: 2009-7-9
Accepted: 2010-5-28
Published Online: 2013-05-31
Published in Print: 2010-08-01

© 2010, Carl Hanser Verlag, München




    


                
            

    



                                


                                
                                



    
        
            
                
                    
                
                
                                    

    
        
            Cite this article

        

    

    
        
            	
                        
                            
                            MLA
                        
                    
	
                        
                            
                            APA
                        
                    
	
                        
                            
                            Harvard
                        
                    
	
                        
                            
                            Chicago
                        
                    
	
                        
                            
                            Vancouver
                        
                    


        

        
            
                
                    Hopfeld, Marcus, Wilden, Johannes, Drescher, Viktor E. and Schaaf, Peter. "In-situ synthesis of Y2W3O12 within a Co-based superalloy powder mixture" International Journal of Materials Research, vol. 101, no. 8, 2010, pp. 1042-1045. https://doi.org/10.3139/146.110374

                
                    Hopfeld, M., Wilden, J., Drescher, V. & Schaaf, P. (2010). In-situ synthesis of Y2W3O12 within a Co-based superalloy powder mixture. International Journal of Materials Research, 101(8), 1042-1045. https://doi.org/10.3139/146.110374

                
                    Hopfeld, M., Wilden, J., Drescher, V. and Schaaf, P. (2010) In-situ synthesis of Y2W3O12 within a Co-based superalloy powder mixture. International Journal of Materials Research, Vol. 101 (Issue 8), pp. 1042-1045. https://doi.org/10.3139/146.110374

                
                    Hopfeld, Marcus, Wilden, Johannes, Drescher, Viktor E. and Schaaf, Peter. "In-situ synthesis of Y2W3O12 within a Co-based superalloy powder mixture" International Journal of Materials Research 101, no. 8 (2010): 1042-1045. https://doi.org/10.3139/146.110374

                
                    Hopfeld M, Wilden J, Drescher V, Schaaf P. In-situ synthesis of Y2W3O12 within a Co-based superalloy powder mixture. International Journal of Materials Research. 2010;101(8): 1042-1045. https://doi.org/10.3139/146.110374

                
                Copied to clipboard

            

            
                Copy to clipboard

                
                    Download:
                    
                        BibTeX
                    
                        EndNote
                    
                        RIS
                    
                

            

        

    





                                
            

        

    




                                



    
        
            
                
                    
                
                
                                    



    
        
            
                    Share this article
                
        

        	
                
                    
                        
                    
                    Facebook
                
            
	
                
                    
                        
                    
                    Twitter
                
            
	
                
                    
                        
                    
                    LinkedIn
                
            


    




                                
            

        

    




                                



    
        
            
                
                    
                
                
                                    Supplementary Materials

                                    

                                
            

        

    




                                




    
        
            
                
                    
                
                
    
        Please login or register with De Gruyter to order this product.

        
Register
Log in
    


            

        

    







                                

                            

                        

                    

                


            


            
                
                    
                    
                        
                        

                        
                        
                            


                        

                        
                        
                            


                        

                        

                                
                                From the journal

                                
                                    
                                        







      


                                    

                                    
                                    
                                        
                                            International Journal of Materials Research
                                        

                                        
                                        
                                            
                                                Volume 101 Issue 8
                                            
                                        

                                        
                                    

                                


                                
                                
                                    
                                        
                                    
                                

                                
                                
                                    
                                        Journal and Issue
                                    
                                


                                
                                


    

        
        
            
            
                
                    
                
            

        


        
                
                
                    
                        
                        
                            This issue
                        
                    

                    
                        
                        
                            All issues
                        
                    


                

            
        

    





                                
                                
                                    

    Articles in the same Issue


    
        
            
                
                    
                    
                        
                            
                            Contents
                        
                    
                    

                


            
                
                    
                    
                        Contents
                    
                    

                


            
                
                    
                    
                        
                            
                            Editorial
                        
                    
                    

                


            
                
                    
                    
                        Editorial
                    
                    

                


            
                
                    
                    
                        
                            
                            Basic
                        
                    
                    

                


            
                
                    
                    
                        Simulation of the co-sintering of composite structures
                    
                    

                


            
                
                    
                    
                        Thermomechanical fatigue of 1.4849 cast steel – experiments and life prediction using a fracture mechanics approach
                    
                    

                


            
                
                    
                    
                        Finite element modelling of coverage effects during shot peening of IN718
                    
                    

                


            
                
                    
                    
                        Damage modelling for simulation of process chain from forming to crash
                    
                    

                


            
                
                    
                    
                        Thermomechanical representation of the stored energy during plastic deformation
                    
                    

                


            
                
                    
                    
                        Molecular dynamics simulation of gold solid film lubrication
                    
                    

                


            
                
                    
                    
                        Modelling the effect of hydrogen on ductile tearing resistance of steels
                    
                    

                


            
                
                    
                    
                        Modeling of formation of precipitate-free zone
                    
                    

                


            
                
                    
                    
                        
                            
                            Applied
                        
                    
                    

                


            
                
                    
                    
                        Temperature dependence of the plastic flow of high-purity tungsten single crystals
                    
                    

                


            
                
                    
                    
                        Nanoindentation studies on crosslinking and curing effects of PDMS
                    
                    

                


            
                
                    
                    
                        Absorption and spectroscopic ellipsometry study of electron irradiated magnesium aluminate spinel
                    
                    

                


            
                
                    
                    
                        Effect of deformation routes on the evolution of strain states and texture during asymmetrical cold rolling and subsequent annealing in interstitial-free steel
                    
                    

                


            
                
                    
                    
                        Silica surface modified by aliphatic amines as effective copper complexing agents
                    
                    

                


            
                
                    
                    
                        
                            
                            In-situ synthesis of Y2W3O12 within a Co-based superalloy powder mixture
                        
                    
                    

                


            
                
                    
                    
                        Nanoparticles of ZnS doped with iron as photocatalyst under UV and sunlight irradiation
                    
                    

                


            
                
                    
                    
                        Durability of heavyweight concrete containing barite
                    
                    

                


            
                
                    
                    
                        
                            
                            DGM News
                        
                    
                    

                


            
                
                    
                    
                        DGM News
                    
                    

                


            
        
    




                                
                            
                    


                

            
        


        





        
    

    



        
        
    
    

    









    
        
            
            
                
                
                    
    
        Subjects

    

                    
                        
                            
                                	Architecture and Design
	Arts
	Asian and Pacific Studies
	Business and Economics
	Chemistry
	Classical and Ancient Near Eastern Studies
	Computer Sciences
	Cultural Studies
	Engineering
	General Interest


                            

                        
                            
                                	Geosciences
	History
	Industrial Chemistry
	Islamic and Middle Eastern Studies
	Jewish Studies
	Law
	Library and Information Science, Book Studies
	Life Sciences
	Linguistics and Semiotics
	Literary Studies


                            

                        
                            
                                	Materials Sciences
	Mathematics
	Medicine
	Music
	Pharmacy
	Philosophy
	Physics
	Social Sciences
	Sports and Recreation
	Theology and Religion


                            

                        
                    

                

                
                
                    
                        
                        
                            
    
        Services

    

                            	For Journal Authors
	For Book Authors
	For Librarians
	Rights & Permissions


                        

                        
                        
                            
    
        Publications

    

                            	Publication types
	Open Access


                        

                        
                        
                            
    
        About

    

                            	Contact
	Career
	About De Gruyter
	Partnerships
	Press
	FAQs


                        

                    


                    
                    
                        
                            Social

                            	
                
                    
                            
                                
                            
                        
                    Facebook
                
            
	
                
                    
                            
                                
                            
                        
                    Instagram
                
            
	
                
                    
                            
                                
                            
                        
                    LinkedIn
                
            
	
                
                    
                            
                                
                            
                        
                    Twitter
                
            
	
                
                    
                            
                                
                            
                        
                    YouTube
                
            


                        

                        
                            

                            
                                
                                    
                                    
                                        Winner of the OpenAthens
Best Publisher UX Award 2022
                                    
                                
                            

                        

                    

                    
                    
                        
                            

                            	
                
                    
                            
                                
                            
                        
                    Facebook
                
            
	
                
                    
                            
                                
                            
                        
                    Instagram
                
            
	
                
                    
                            
                                
                            
                        
                    LinkedIn
                
            
	
                
                    
                            
                                
                            
                        
                    Twitter
                
            
	
                
                    
                            
                                
                            
                        
                    YouTube
                
            


                            
                                
                                    
                                    
                                        Winner of the OpenAthens
Best Publisher UX Award 2022
                                    
                                
                            

                        

                    

                

                
                    

                

            

            
            
                
                    	Help/FAQ
	Privacy policy
	Cookie Policy
	Accessibility
	Terms & Conditions
	Legal Notice


                

                
                    © Walter de Gruyter GmbH 2024

                

                
                
                    

                

            

        

    


    





    Downloaded on 8.3.2024 from https://www.degruyter.com/document/doi/10.3139/146.110374/pdf




    
    
        
    

    
    
    
    

    

    

    
    
    
    

    
    
        
            
        
    
    
        
    

        
    

    
        
    

    

