
                                                                  
 

      
 
 
      ICCES, 2024, vol.29, no.1 

 

This work is licensed under a Creative Commons Attribution 4.0 International License, which 
permits unrestricted use, distribution, and reproduction in any medium, provided the original 
work is properly cited. 

 

DOI:	10.32604/icces.2024.012200	
	

PROCEEDINGS	

An	Energy-Based	Local-Nonlocal	Coupling	Scheme	for	Heterogeneous	
Material	Brittle	Fractures:	Analysis	and	Simulations		

Shaoqi	Zheng1	and	Zihao	Yang1,*	

1School	of	Mathematics	and	Statistics,	Northwestern	Polytechnical	University,	Xi’an,	710072,	China	
*Corresponding	Author:	Zihao	Yang.	Email:	yangzihao@nwpu.edu.cn		
 

 
 
Acknowledgement: This research was supported by the Strategic Priority Research Program of the Chinese 
Academy of Sciences (XDC06030102), Natural Science Foundation of Shaanxi Province of China 
(2024JC-YBMS-012), National Key R\&D Program of China (2020YFA0713603), Natural Science 
Foundation of Chongqing (CSTB2022NSCQ-MSX0296), and Guangdong Basic and Applied Basic 
Research Foundation (2024A1515011597).  
 
Funding Statement: The authors received no specific funding for this study.  
 
Conflicts of Interest: The authors declare that they have no conflicts of interest to report regarding the 
present study. 

ABSTRACT	
This	 study	proposes	 a	novel	method	 for	predicting	 the	microcrack	propagation	 in	 composites	based	on	
coupling	the	local	and	non-local	micromechanics.	The	special	feature	of	this	method	is	that	it	can	take	full	
advantages	of	both	the	continuum	micromechanics	as	a	local	model	and	peridynamic	micromechanics	as	a	
non-local	model	 to	achieve	composite	 fracture	simulation	with	a	higher	 level	of	accuracy	and	efficiency.	
Based	on	the	energy	equivalence,	we	first	establish	the	equivalent	continuum	micromechanics	model	with	
equivalent	 stiffness	 operators	 through	peridynamic	micromechanics	model.	 These	 two	models	 are	 then	
coupled	into	a	closed	equation	system,	and	a	transition	region	is	introduced	to	achieve	a	smooth	transition	
between	them.	A	composite	strength-induced	adaptive	algorithm	is	introduced	to	solve	the	unified	model.	
Numerical	 examples	 for	 particle	 reinforced	 composites	 are	 considered	 to	 show	 the	 accuracy	 and	
performance	 of	 the	 present	 method.	 The	 micromechanics-based	 coupling	 method	 has	 the	 potential	 to	
efficiently	simulate	the	microcrack	propagation	in	various	complex	composite	materials.		
	
KEYWORDS	
Particle	reinforced	composites;	micromechanics;	microcrack	propagation;	peridynamic;	adaptive	coupling		


