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		Abstract

		The hydrogen embrittlement susceptibility of austenitic high-manganese steels according to different hydrogen charging test methods was discussed in terms of hydrogen embrittlement process and fracture mechanism. Ex-situ electrochemical and high-pressure thermal hydrogen charging methods exhibited a difference in hydrogen embrittlement susceptibility because they affect the permeability and diffusivity of hydrogen. Moreover, the in-situ high-pressure gaseous hydrogen charging method showed the most apparent hydrogen embrittlement susceptibility because higher triaxial stress in the necked region caused by plastic instability accelerates hydrogen charging in the specimen during tensile testing in hydrogen environment, thus leading to intergranular fracture at all regions of the specimens. 


	

	

	
		
		


	

	
	

		
		

	
	


	

	
	
	
		
	
	
	

	
	
		
		
			
				
			
		
		Keywords: austenitic, steel, hydrogen embrittlement, high-manganese, fracture

	
	

	
    

    
	

	
	
	

	
	

























    	
	
	
	
   	
	
	
	
	
	            
	















	











    
    










    
    
    
    
















	



    




	
		Suggested Citation:
		Suggested Citation
	

	
		
			Lee,  Sang-In and Lee,  Ji-Min and Lee,  Seung-Yong and Kim,  Han-Jin and Suh,  Jin-Yoo and Shim,  Jae-Hyeok and Baek,  Un-Bong and Nahm,  Seung-Hoon and Lee,  Joonho and Hwang,  Byoungchul, Tensile and Fracture Behaviors of Austenitic High-Manganese Steels Subject to Different Hydrogen Embrittlement Test Methods (June 19, 2019).  Available at SSRN: https://ssrn.com/abstract=3406393 or http://dx.doi.org/10.2139/ssrn.3406393 
		
	

	

	
	
	

	
		
	

	

	
	
		

	










    
    










    
    
    
    





















	

	

	

	

	

	

	

	

	

	


	























	
	

		

		

		
		
		

		
		
			
				
					
						Sang-In Lee

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Seoul National University of Science and Technology - Department of Materials Science and Engineering 

			

			
			
				
				
				
					Seoul, 01811
Korea, Republic of (South Korea)

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Ji-Min Lee

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Seoul National University of Science and Technology - Department of Materials Science and Engineering 

			

			
			
				
				
				
					Seoul, 01811
Korea, Republic of (South Korea)

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Seung-Yong Lee

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Tokyo Institute of Technology - Department of Materials Science and Engineering 

			

			
			
				
				
				
					Tokyo, 226-8503
Japan

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Han-Jin Kim

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Korea Institute of Science and Technology (KIST) - High Temperature Energy Materials Research Center 

			

			
			
				
				
				
					Seoul, 02792
Korea, Republic of (South Korea)

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Jin-Yoo Suh

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Korea Institute of Science and Technology (KIST) - High Temperature Energy Materials Research Center 

			

			
			
				
				
				
					Seoul, 02792
Korea, Republic of (South Korea)

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Jae-Hyeok Shim

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Korea Institute of Science and Technology (KIST) - High Temperature Energy Materials Research Center  ( email )

			

			
			
				
				
				
					Seoul, 02792
Korea, Republic of (South Korea)

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Un-Bong Baek

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Korea Research Institute of Standards and Science (KRISS) - Division of Industrial Metrology 

			

			
			
				
				
				
					Daejeon, 34113
Korea, Republic of (South Korea)

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Seung-Hoon Nahm

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Korea Research Institute of Standards and Science (KRISS) - Division of Industrial Metrology 

			

			
			
				
				
				
					Daejeon, 34113
Korea, Republic of (South Korea)

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Joonho Lee

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Korea University - Department of Materials Science and Engineering  ( email )

			

			
			
				
				
				
					Seoul, 02841
Korea, Republic of (South Korea)

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Byoungchul Hwang (Contact Author)

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Seoul National University of Science and Technology - Department of Materials Science and Engineering  ( email )

			

			
			
				
				
				
					Seoul, 01811
Korea, Republic of (South Korea)

				

				
			

			

		

		
	

	





	

	

	
	
		
	

	

	
	




				
				
				









	
	    












    
    






    
    







    









    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    [image: PDF icon]Download This Paper
                    
                
            

        
    
        
    

            
            
                

                

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Open PDF in Browser
                    
                
            

        
    
        
    
            
        

    




















	














	
	    







 



	




	







	







































				

				

				
					
						

						
						

						

						
						

					
				

			


			
				
					
						
						
	










	
	    














	
	    














	
	    







	
		Do you have negative results from your research youâ€™d like to share?

		
			

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Submit Negative Results
                    
                
            

        
    
        
    
		

	



					

				
				
					
					


	












	
	
	








	
		
			Paper statistics

		

	


	
		
		 
			
				Downloads

				       99

			

		
		
		
			Abstract Views

			      637

		

		
		 
		
			Rank

			  484,861

		

		
	


	

	
		
			
				       52 References
		

	



	
		PlumX Metrics

		
			
		

		
			
		

	





				


				
				
				
					

    
        
            Related eJournals

        	
                    Alternative Transport & Household Fuels eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Alternative Transport & Household Fuels eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                              114

                                    

                                    
                                        PAPERS

                                            1,325

                                    

                                

                                
                            

                        

                    

                
	
                    Materials Engineering eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Materials Engineering eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                              112

                                    

                                    
                                        PAPERS

                                           18,061

                                    

                                

                                
                            

                        

                    

                


            

            
                
                

                	
                    Chemical Engineering eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Chemical Engineering eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                               93

                                    

                                    
                                        PAPERS

                                           15,862

                                    

                                

                                
                            

                        

                    

                
	
                    Materials Science eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Materials Science eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                               90

                                    

                                    
                                        PAPERS

                                           17,018

                                    

                                

                                
                            

                        

                    

                
	
                    Mechanical Properties & Deformation of Materials eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Mechanical Properties & Deformation of Materials eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                               36

                                    

                                    
                                        PAPERS

                                            2,957

                                    

                                

                                
                            

                        

                    

                
	
                    Materials Processing & Manufacturing eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Materials Processing & Manufacturing eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                               33

                                    

                                    
                                        PAPERS

                                            8,620

                                    

                                

                                
                            

                        

                    

                



                
            

            
        
        
        
                 
        
        

    


				


				
					
					

















				

			

		


		
				
					Feedback
					
				

			

			


	
		
		Feedback to SSRN

		
			
				
					Feedback
					 (required)
				
				
			

			
				
					Email
					 (required)
				
				
			

			
				Submit
				
			
		

		

		If you need immediate assistance, call 877-SSRNHelp (877 777 6435) in the United States, or +1 212 448 2500 outside of the United States, 8:30AM to 6:00PM U.S. Eastern, Monday - Friday.

	







	

	
	
		
		

	




	
	





  
  

	
	
		
	


	
	
		
			
			
		
	
		
	
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
	
		
			
				
			
			
		
	


	
	
	






		
		














	
		
			
				
                    

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Submit a Paper
                    
                        
                    
                
            

        
    
        
    
					Section 508 Text Only Pages
				

			
			
				SSRN Quick Links 

					SSRN Solutions
	Research Paper Series
	Conference Papers
	Partners in Publishing
	Jobs & Announcements
	Special Topic Hubs


			

			
				SSRN Rankings 

					Top Papers
	Top Authors
	Top Organizations


			

			
				About SSRN 

					Network Directors
	Announcements
	Contact us
	FAQs


			

			
		

			
	
	


		
			
				
			

			
				
					Copyright
					Terms and Conditions
					Privacy Policy
				

				
					All content on this site: Copyright Â© 2023 Elsevier Inc., its licensors, and contributors. All rights are reserved, including those for text and data mining, AI training, and similar technologies. For all open access content, the Creative Commons licensing terms apply.

					We use cookies to help provide and enhance our service and tailor content.

					To learn more, visit
					Cookie Settings.
					
						
							
							This page was processed by aws-apollo-l100 in   0.175 seconds 
						
					
					

				

			

			
				
			

		

	









	
		
		
		
		


    
        
        
        

        
        
                
                
                    
                
            
    

    

    


		






    























    




    








	


		[image:  ]

		
		
		
		
		
		
		
		
		
		
	
