
            
                
            

            Skip to Main Content

    




    

    

    
        
    

    


    



 
    



    


    
            
        
         



            
            
                    
                
                
            
                
        
        
            
                
                        
                                
                            
                            
                        
                
                Close
            

                    	
                        Journals 

                            	
                        ASME Journals 

                            	
                        All Journals 

                    
                
	
                        Virtual Issues 

                    
                
	
                        Mechanical Engineering Magazine Select Articles 

                    
                
	
                        Applied Mechanics Reviews 

                    
                
	
                        ASCE-ASME Journal of Risk and Uncertainty in Engineering Systems, Part B:  Mechanical Engineering 

                    
                
	
                        ASME Letters in Dynamic Systems and Control 

                    
                
	
                        ASME Open Journal of Engineering 

                    
                
	
                        Journal of Applied Mechanics 

                    
                
	
                        Journal of Autonomous Vehicles and Systems 

                    
                
	
                        Journal of Biomechanical Engineering 

                    
                
	
                        Journal of Computational and Nonlinear Dynamics 

                    
                
	
                        Journal of Computing and Information Science in Engineering 

                    
                
	
                        Journal of Dynamic Systems, Measurement, and Control 

                    
                
	
                        Journal of Electrochemical Energy Conversion and Storage 

                    
                
	
                        Journal of Electronic Packaging 

                    
                
	
                        Journal of Energy Resources Technology 

                    
                
	
                        Journal of Engineering and Science in Medical Diagnostics and Therapy 

                    
                
	
                        Journal of Engineering for Gas Turbines and Power 

                    
                
	
                        Journal of Engineering for Sustainable Buildings and Cities 

                    
                
	
                        Journal of Engineering Materials and Technology 

                    
                
	
                        Journal of Fluids Engineering 

                    
                
	
                        Journal of Heat and Mass Transfer 

                    
                
	
                        Journal of Manufacturing Science and Engineering 

                    
                
	
                        Journal of Mechanical Design 

                    
                
	
                        Journal of Mechanisms and Robotics 

                    
                
	
                        Journal of Medical Devices 

                    
                
	
                        Journal of Micro and Nano-Manufacturing 

                    
                
	
                        Journal of Nanotechnology in Engineering and Medicine 

                    
                
	
                        Journal of Nondestructive Evaluation, Diagnostics and Prognostics of Engineering Systems 

                    
                
	
                        Journal of Nuclear Engineering and Radiation Science 

                    
                
	
                        Journal of Offshore Mechanics and Arctic Engineering 

                    
                
	
                        Journal of Pressure Vessel Technology 

                    
                
	
                        Journal of Solar Energy Engineering 

                    
                
	
                        Journal of Thermal Science and Engineering Applications 

                    
                
	
                        Journal of Tribology 

                    
                
	
                        Journal of Turbomachinery 

                    
                
	
                        Journal of Verification, Validation and Uncertainty Quantification 

                    
                
	
                        Journal of Vibration and Acoustics 

                    
                



                
	
                        ASTM Journals 

                            	
                        All Journals 

                    
                
	
                        Advances in Civil Engineering Materials (ACEM) 

                    
                
	
                        Geotechnical Testing Journal (GTJ) 

                    
                
	
                        Journal of Testing and Evaluation (JTE) 

                    
                
	
                        Materials Performance and Characterization (MPC) 

                    
                
	
                        Smart and Sustainable Manufacturing Systems (SSMS) 

                    
                
	
                        Cement, Concrete and Aggregates (CCA) 1979-2004 Backfile 

                    
                
	
                        Journal of ASTM International (JAI) 2004-2012 Backfile 

                    
                
	
                        Journal of Composites, Technology & Research (JCTR) 1978-2003 Backfile 

                    
                
	
                        Journal of Forensic Sciences (JOFS) 1972-2005 Backfile 

                    
                



                



                
	
                        Conference Proceedings 

                            	
                        ASME Conference Proceedings 

                            	
                        All Conference Proceedings 

                    
                
	
                        Browse by Series 

                    
                
	
                        Browse by Subject Category 

                    
                
	
                        Browse by Year 

                    
                



                



                
	
                        eBooks 

                            	
                        ASME eBooks 

                    
                
	
                        ASTM eBooks 

                    
                
	
                        AWS eBooks 

                    
                
	
                        BEP eBooks 

                    
                



                
	
                        Standards 

                    
                
	
                        Publishing Partners 

                            	
                        ASME 

                    
                
	
                        ASTM International 

                    
                
	
                        American Welding Society 

                    
                
	
                        Business Expert Press 

                    
                



                
	
                        Resources 

                            	
                        About 

                    
                
	
                        Authors 

                    
                
	
                        Librarians 

                    
                
	
                        FAQs 

                    
                
	
                        Contact Us 

                    
                
	
                        ASME.ORG 

                    
                
	
                        Purchase 

                    
                



                



        
    



    
        




    
        
        
            Cart 
        

    




    
    

        User Tools Dropdown
    


    




    
        
        
            Cart 
        

    




    
    


    

    

        
        
            
                
Sign In                
            
            
                

            

        





        

    




    
        
            
                    
                
                
            
        
    


    
            
                
                        
                    
                    
                
            
            




    
        





            Toggle MenuMenu
            
                        	

                        Browse by Year

                    
                
	

                        Browse by Title

                    
                
	

                        Browse by Series

                    
                
	

                        For Authors

                    
                
	

                        About

                            	

                        About ASTM Books

                    
                



                



            




        
            Search Dropdown Menu
        

    
        
            
                
                    header search
                    
                        search input
                        
                        
                        
                        
                        
                        
                        
                        
                            Search input auto suggest
                        
                        
                        

                    

                        
                            
                                filter your search
                            
                            All Content
All eBooks
ASTM Content
ASTM eBooks


                        

                    
                        Search
                    

                

            

        


    Advanced Search

    


    
    
    
    
    
    
    
    

        

    



 
    




    
        
            
                Skip Nav Destination
                





    
        
            Close navigation menu
        
        
            
                
        
        
                
                    
                
            
        



    
    
        ASTM Selected Technical Papers
    



    
       Effects of Radiation on Materials: 18th International Symposium

    



    
        
                
                                
                By
            






        RK Nanstad , 
        
            

    
        
    RK Nanstad 



    


    
        1Oak Ridge National Laboratory
, Oak Ridge, Tennessee
; Symposium Chair and Editor


    


    
        Search for other works by this author on:
    



    This Site



    
        PubMed
    

    
        Google Scholar
    




        







        ML Hamilton , 
        
            

    
        
    ML Hamilton 



    


    
        2Pacific Northwest National Laboratory
, Richland, Washington
; Symposium Co-Chair and Editor


    


    
        Search for other works by this author on:
    



    This Site



    
        PubMed
    

    
        Google Scholar
    




        







        FA Garner , 
        
            

    
        
    FA Garner 



    


    
        3Pacific Northwest National Laboratory
, Richland, Washington
; Symposium Co-Chair and Editor


    


    
        Search for other works by this author on:
    



    This Site



    
        PubMed
    

    
        Google Scholar
    




        







        AE Kumar 
        
            

    
        
    AE Kumar 



    


    
        4University of Missouri-Rolla
, Rolla, Missouri
; Symposium Co-Chair and Editor


    


    
        Search for other works by this author on:
    



    This Site



    
        PubMed
    

    
        Google Scholar
    




        



                

                                

    



        
            ISBN-10:

            0-8031-2614-X

        

        
            ISBN:

            978-0-8031-2614-5

        


    
        No. of Pages:

        1162

    




    
        
            DOI:
        

        
            https://doi.org/10.1520/STP1325-EB
        

    


    
        Publisher:
ASTM International


    


    
        Publication date:

        1999

    





    


 
    

    
            	

                ‹ Previous Chapter

            
	
                Next Chapter ›
            


 
    


        

    





    
        


    
        Chapter Navigation
    




    
    
        
    
        eBook Chapter
    

    
        Effects of Damage Rate on Irradiation Hardening and Post-irradiation Annealing Characteristics of Carbon Steel
    

    

            
                            
                By
            

            
                
                    M Suzuki
                
                        
                            
    
        
    M Suzuki



    


    
        1Principal engineer
, Department of Nuclear Safety Research, Japan Atomic Energy Research Institute
, Tokai-mura, Ibaraki-ken, 319-1195 Japan



    


    
        Search for other works by this author on:
    



    This Site



    
        PubMed
    

    
        Google Scholar
    



                        



                    , 

            

            
                
                    Y Idei
                
                        
                            
    
        
    Y Idei



    


    
        2chief
, Department of Nuclear Safety Research, Japan Atomic Energy Research Institute
, Tokai-mura, Ibaraki-ken, 319-1195 Japan



    


    
        Search for other works by this author on:
    



    This Site



    
        PubMed
    

    
        Google Scholar
    



                        



                    , 

            

            
                
                    M Kizaki
                
                        
                            
    
        
    M Kizaki



    


    
        3Chief
, Department of Hot Laboratories, Japan Atomic Energy Research Institute
, Tokai-mura, Ibaraki-ken, 319-1195 Japan



    


    
        Search for other works by this author on:
    



    This Site



    
        PubMed
    

    
        Google Scholar
    



                        



                    , 

            

            
                
                    K Onizawa
                
                        
                            
    
        
    K Onizawa



    


    
        4research engineer
, Department of Nuclear Safety Research, Japan Atomic Energy Research Institute
, Tokai-mura, Ibaraki-ken, 319-1195 Japan



    


    
        Search for other works by this author on:
    



    This Site



    
        PubMed
    

    
        Google Scholar
    



                        




            


            

                    


    
        
            Doi:
        

        
            https://doi.org/10.1520/STP13876S
        

    

    
        
            Page Count:
        

        
            9
        

    


	
            
                Published:
            

            
                1999
            

        




 
    






        
            
                

    	
        
            Share Icon
            
                Share
                
            
        
        	
        Facebook
    
	
        Twitter
    
	
        LinkedIn
    
	
        Email
    
	

                


    
	

    
        
            Cite Icon
        
        Cite
    


    
	
    
            
        
            
                Permissions
            
        
    

 
    



	
    
        
        Search Site
    






    
        
    Citation

    
Suzuki, M, Idei, Y, Kizaki, M, & Onizawa, K. "Effects of Damage Rate on Irradiation Hardening and Post-irradiation Annealing Characteristics of Carbon Steel." Effects of Radiation on Materials: 18th International Symposium. Ed.  Nanstad, R, Hamilton, M, Garner, F, & Kumar, A. 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959: ASTM International, 1999.

    Download citation file:

    	Ris (Zotero)
	Reference Manager
	EasyBib
	Bookends
	Mendeley
	Papers
	EndNote
	RefWorks
	BibTex
	ProCite
	Medlars



 
    




                
    
        

        
            Search Dropdown Menu
        

    
        
            
                
                    toolbar search
                    
                        search input
                        
                        
                        
                        
                        
                        
                        
                        
                            Search input auto suggest
                        
                        
                        

                    

                        
                            
                                filter your search
                            
                            All Content
All eBooks
ASTM Content
ASTM eBooks


                        

                    
                        Search
                    

                

            

        


    Advanced Search

    


    
    
    
    
    
    
    
    
 
    


                

            

        





        
            
    
        
    

        




    
        Irradiation embrittlement in a low dose region was studied for an aluminum-killed carbon steel from the point of dose rate effects. The dose rate as low as ∼5x108 n/cm2/s (E> 1MeV) caused a Charpy transition temperature shift of more than 30°C after irradiation to ∼1017n/cm2 (E>1MeV) at 240°C, while a similar amount of Charpy shift was observed after ∼1018n/cm2 (E >1MeV) at higher dose rate (∼7x1011n/cm2/s). The effect of dose rate was obvious in the annealing response on hardness. The recovery characteristics indicated that more stable defects were produced in the material irradiated at a lower dose rate.
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