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                    Abstract
We studied the temperature stable high-energy storage capacitors. Sr0.5Ba0.5Nb2O6 (SBN) is the lead-free ferroelectric solid solution between BaNb2O6 and SrNb2O6. By doping Dy into SBN, the Curie temperature was lowered and dielectric constant was increased. To improve the breakdown behavior of Dy-doped SBN, the aerosoldeposition(AD) was applied to fabricate the dense films with nano-sized grains. These nano-grain give a large number of grain boundaries, suppressing the electron conduction in ceramics. The dielectric constant and breakdown electric field of the AD films annealed at 650 °C were measured as 2307 and 9.9 MV/m, while bulk were 1080 and 4 MV/m. Energy density and efficiency of the AD films annealed at 650 °C were also enhanced as 0.65 J/cc and 90.2% and bulk were 0.08 J/cc and 72.1%, respectively. In addition, the dielectric constant of AD film annealed at 550 °C and 650 °C were quite stable up to 150 °C.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Effect of Dy2O3 content on the dielectric, ferroelectric, and energy storage properties of lead-free 0.5Na0.5Bi0.5TiO3–0.5SrTiO3 bulk ceramics
                                        
                                    

                                    
                                        Article
                                        
                                         27 June 2019
                                    

                                

                                Peng Chen, Leiyang Zhang, … Li Jin

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Dielectric and energy storage properties of PbO–SrO–Nb2O5–Na2O–Si thin films by annealing
                                        
                                    

                                    
                                        Article
                                        
                                         11 October 2018
                                    

                                

                                Fei-Hu Tan, Qing-Meng Zhang, … Jun Du

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Boosting energy storage performance of low-temperature sputtered CaBi2Nb2O9 thin film capacitors via rapid thermal annealing
                                        
                                    

                                    
                                        Article
                                         Open access
                                         05 March 2021
                                    

                                

                                Jing Yan, Yanling Wang, … Jun Ouyang

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	B. Ma, D.-K. Kwon, M. Narayanan, and U. Balachandran, Mater. Lett. 
                           62, 3573 (2008).
Article 
    
                    Google Scholar 
                

	S.-B. Kang, M.-G. Choi, Y.-M. Kong, J. Ryu, and D.-Y. Jeong, IEEE. T. Dielect. El. In. 
                           22, 1477 (2015).
Article 
    
                    Google Scholar 
                

	K. A. Cook-Chennault, N. Thambi, and A. M. Sastry, Smart. Mater. Struct. 
                           17, 043001 (2008).
Article 
    
                    Google Scholar 
                

	Z. Cheng, M. Lin, S. Wu, Y. Thakur, Y. Thakur, Q. M. Zhang, et al. Appl. Phys Lett. 
                           106, 202902 (2015).
Article 
    
                    Google Scholar 
                

	Y. Wang, X. Zhou, M. Lin, and Q. M. Zhang, Appl. Phys Lett. 
                           94, 202905 (2009).
Article 
    
                    Google Scholar 
                

	Y. Wang, X. Zhou, M. Lin, S.-G. Lu, J. Lin, Q. M. Zhang, et al. IEEE. T. Dielect. El. In. 
                           17, 28 (2010).
Article 
    
                    Google Scholar 
                

	J.-H. Lim, C.-K. Park, Y.-S. Lee, Y.-M. Kong, K. H. Kang, D.-Y. Jeong, et al. Korean J. Met. Mater. 
                           54, 164 (2016).
Article 
    
                    Google Scholar 
                

	S.-B. Kang, H. S. Kim, J. G. Lee, C.-K. Park, J. Ryu, D.-Y. Jeong, et al. Ceram. Int. 
                           42, 1740 (2016).
Article 
    
                    Google Scholar 
                

	M. Said, T. S. Velayutham, W. C. Gan, and W. H. Abd Majid, Ceram. Int. 
                           41, 7119 (2015).
Article 
    
                    Google Scholar 
                

	T. Granzow, T. Woike, W. Rammensee, M. Wöhlecke, M. Imlau, and R. Pankrath, Phys. Status Solidi A 
                           197, R2 (2003).
Article 
    
                    Google Scholar 
                

	A. Speghini, M. Bettinelli, U. Caldino, M. O. Ramirez, D. Jaque, J. Garcia Sole, et al. J. Phys. D Appl. Phys. 
                           39, 4930 (2006).
Article 
    
                    Google Scholar 
                

	C.-A. Jong and J.-Y. Gan, Jpn. J. Appl. Phys. 
                           39, 545 (2000).
Article 
    
                    Google Scholar 
                

	T. Woike, T. Volk, U. Dorfler, R. Pankrath, L. Ivleva, and M. Wohlecke, Ferroelectrics 
                           23, 127 (1998).
Article 
    
                    Google Scholar 
                

	Y. Yao, C. L. Mak, K. H. Wong, S. Lu, and Z. Xu, Int. J. Appl. Ceram. Tec. 
                           6, 671 (2009).
Article 
    
                    Google Scholar 
                

	W.-H. Lee, W. A. Groen, H. Sschreinemacher, and D. Hennings, J. Electroceram. 5, 31 (2000).

	H. Kniepkamp and W. Heywang, Z. Angew. Math. Phys. 
                           6, 385 (1954).

                    Google Scholar 
                

	J. Ryu, G. Han, T. K. Song, A. Welsh, S. Trolier-McKinstry, D.-Y. Jeong, et al. ACS. Appl. Mater. Inter. 
                           6, 11980 (2014).
Article 
    
                    Google Scholar 
                

	S. Chattopadhyay, P. Ayyub, V. R. Palkar, and M. Multani, Phys. Rev. B 
                           52, 13177 (1995).
Article 
    
                    Google Scholar 
                

	P. Chen and B. Chu, J. Eur. Ceram. Soc. 
                           36, 81 (2015).
Article 
    
                    Google Scholar 
                

	B. Chu, X. Zhou, K. Ren, B. Neese, M. Lin, Q. M. Zhang, et al. Science 
                           313, 334 (2006).
Article 
    
                    Google Scholar 
                

	X. Hao, J. Adv. Dielectr. 
                           3, 1330001 (2013).
Article 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Materials Science and Engineering, Inha University, Incheon, 22212, Republic of Korea
Daeyeol Yang, Soo-Bin Kang, Ji-Ho Lim, Songhyeon Yoon, Hyungsun Kim & Dae-Yong Jeong

	Research & Development Lab, Taihan Electric Wire Co., Ltd, Dangjin, 31791, Republic of Korea
Soo-Bin Kang

	Functional Ceramics Group, Korea Institute of Materials Science (KIMS), Changwon, 51508, Republic of Korea
Jungho Ryu & Jong-Jin Choi

	Low Dimensional Materials Research Centre, Department of Physics, Faculty of Science, University of Malaya, Kuala Lumpur, 50603, Malaysia
Thamil Selvi Velayutham


Authors	Daeyeol YangView author publications
You can also search for this author in
                        PubMed Google Scholar



	Soo-Bin KangView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ji-Ho LimView author publications
You can also search for this author in
                        PubMed Google Scholar



	Songhyeon YoonView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jungho RyuView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jong-Jin ChoiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Thamil Selvi VelayuthamView author publications
You can also search for this author in
                        PubMed Google Scholar



	Hyungsun KimView author publications
You can also search for this author in
                        PubMed Google Scholar



	Dae-Yong JeongView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Dae-Yong Jeong.


Rights and permissions
Reprints and permissions


About this article
       



Cite this article
Yang, D., Kang, SB., Lim, JH. et al. Energy storage properties of Dy3+ doped Sr0.5Ba0.5Nb2O6 thick film with nano-size grains.
                    Met. Mater. Int. 23, 1045–1049 (2017). https://doi.org/10.1007/s12540-017-7019-8
Download citation
	Received: 05 January 2017

	Accepted: 08 February 2017

	Published: 07 September 2017

	Issue Date: September 2017

	DOI: https://doi.org/10.1007/s12540-017-7019-8


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	aerosol-deposition
	SBN
	energy storage materials
	nanostructured materials
	ferroelectric materials








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					54.174.17.123
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	






    