
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  

 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 

   

 

Downloaded from orbit.dtu.dk on: Dec 20, 2017

Microstructure and strength of graded structures produced by shot peening

Zhang, Xiaodan; Hansen, Niels; Gao, Yukui; Huang, Xiaoxu

Published in:
Abstract Book

Publication date:
2013

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Zhang, X., Hansen, N., Gao, Y., & Huang, X. (2013). Microstructure and strength of graded structures produced
by shot peening. In Abstract Book (pp. 4)

CORE Metadata, citation and similar papers at core.ac.uk

Provided by Online Research Database In Technology

https://core.ac.uk/display/18600244?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/microstructure-and-strength-of-graded-structures-produced-by-shot-peening(b95fb244-ebb3-4c86-8683-ea0e270deb1b).html


 

4 
 

Fengxiang Lin, Yubin Zhang, Wolfgang Pantleon, Dorte Juul Jensen, Supercube grains 
leading to a strong recrystallized cube texture (17’) 

Zhenbo Zhang, Dorte Juul Jensen, Yubin Zhang, Oleg Mishin, Nairong Tao, Wolfgang 
Pantleon, On the orientation dependent recrystallization in a nanostructured modified 9Cr‐
1Mo steel (17’) 

Dorte Juul Jensen, Conclusion (10’) 

12:30 – 13:30  Lunch 

13:30 – 15:15  Session 6, Applications – chaired by Niels Hansen and Qing Liu 

Qing Liu, Introduction (5’) 

Krishnendu Mukherjee, Søren Fæster, Study of fatigue fracture of ductile cast iron (15’) 

Renlong Xin, Dejia Liu, Bo Li, Zheng Zhou, Qing Liu, Inhomogeneous deformation and failure 
of friction‐stir‐processed magnesium alloys (20’) 

Yan Chong, Andy Godfrey, Wei Liu, Zhengdong Liu, The application of grain boundary 
engineering in a Ni‐base superalloy Inconel 740H (20’) 

Søren Fæster Nielsen, Microstructural investigation of HH rails (10’) 

Xiaodan Zhang, Niels Hansen, Yukui Gao, Xiaoxu Huang, Microstructure and strength of 
graded structures produced by shot peening (30’) 

Niels Hansen, Conclusion (5’) 

15:15 – 15:30  Closing – by Ke Lu 

18:00 – 20:00  Dinner 

 

   



Microstructure	and	strength	of	graded	structures	produced	by	
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The	 structure	 and	 strength	 of	 low	 carbon	 steel	 samples	 have	 been	 analyzed	 after	 plastic	
deformation	by	shot‐peening	and	cold‐rolling.	The	fine	scale	surface	microstructure	caused	
by	 shot‐peening	 extends	 to	 ∼50	μm	 below	 the	 surface.	 The	 structure	 is	 graded	 and	
subdivided	 by	 dislocation	 boundaries	 and	 high	 angle	 boundaries	 showing	 a	 clear	
resemblance	 to	 the	 lamellar	 structure,	which	 evolves	 during	 conventional	 rolling	 of	 bulk	
metallic	materials	from	medium	to	high	strain.	As	the	surface	is	approached,	the	boundary	
spacing	 decreases	 to	 ∼50	nm	 at	 the	 surface.	 In	 parallel,	 the	 misorientation	 angle	 across	
boundaries	increases	to	∼65%	of	high	angle	boundaries.	The	cold‐rolled	steel	shows	a	low	
hardening	 rate	at	high	 strain	and	by	assuming	additive	 strength	 contributions	 from	Hall–
Petch	and	dislocation	strengthening,	the	flow	stress	has	been	expressed	by	the	relationship	

,	 where	 Dav	 is	 the	 average	 spacing	 between	 the	 low	 and	 high	 angle	
boundaries	which	subdivide	the	microstructure,	σ0	is	the	friction	stress	and	k2	is	a	number	
which	 is	 expressed	 in	 terms	 of	 structural	 parameters	 which	 have	 been	 determined	 by	
electron	backscattered	diffraction.	It	is	found	that	calculated	k2	values	are	in	accord	with	an	
experimental	 value	 of	 310	MPa	μm0.5.	 In	 the	 shot‐peened	 steel	 the	 increase	 in	 Dav	 with	
increasing	distance	from	the	surface	is	transformed	into	a	stress	profile	based	on	the	σ	‐	Dav	
relationship	 established	 for	 cold‐rolled	 bulk	 samples.	 The	 calculated	 stress	 profile	 is	
validated	by	comparison	with	 the	experimental	profile	based	on	hardness	measurements,	
and	 good	 agreement	 is	 found.	 This	 result	 points	 to	 a	wider	 application	 of	 the	 suggested	
method	 to	 derive	 the	 local	 flow	 stress	 in	 a	 deformed	 microstructure	 based	 on	 a	
measurement	 of	 the	 local	 boundary	 spacing	 and	 the	 stress–structure	 relationship	 for	 the	
bulk	material	in	the	deformed	state.	
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