
Accepted Manuscript

Fracture analysis of bulk superconductors under electromagnetic force

Yanyun Ru, Huadong Yong, Youhe Zhou

PII: S0013-7944(17)31242-0
DOI: https://doi.org/10.1016/j.engfracmech.2018.05.024
Reference: EFM 5998

To appear in: Engineering Fracture Mechanics

Received Date: 22 November 2017
Revised Date: 4 May 2018
Accepted Date: 12 May 2018

Please cite this article as: Ru, Y., Yong, H., Zhou, Y., Fracture analysis of bulk superconductors under
electromagnetic force, Engineering Fracture Mechanics (2018), doi: https://doi.org/10.1016/j.engfracmech.
2018.05.024

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.engfracmech.2018.05.024
https://doi.org/10.1016/j.engfracmech.2018.05.024
https://doi.org/10.1016/j.engfracmech.2018.05.024


  

Fracture analysis of bulk superconductors under electromagnetic 

force 

Yanyun Ru, Huadong Yong, Youhe Zhou 

Key Laboratory of Mechanics on Disaster and Environment in Western China, Ministry of 

Education of China, and Department of Mechanics and Engineering Sciences, College of Civil 

Engineering and Mechanics, Lanzhou University, Lanzhou, Gansu 730000, PR China 

Email: yonghd@lzu.edu.cn; zhouyh@lzu.edu.cn 

Abstract 

Bulk high temperature superconductors exhibit priority magnetic properties compared 

to the conventional permanent magnets. Single grain bulk GdBaCuO superconductors 

have significant potential for application due to higher cJ  and trapped fields. 

However, bulk is subjected to a larger Lorentz force in high magnetic field, and their 

performance is limited by the damage of materials. In this paper, a finite element 

model based on the H -formulation is used to solve the electromagnetic force in 

GdBCO bulk with defects or inclusions under the pulsed field. The strong local 

enhancement of electromagnetic force is observed at the crack tip. Then, a bond-based 

peridynamic (PD) approach is proposed for the dynamic mechanical behavior and 

brittle damage analysis of sample. The crack initiation and propagation path can be 

predicted with PD theory. It can be found that the PD is a suitable analysis method for 

the dynamic fracture problem. To further demonstrate the capabilities of the proposed 

model, the fracture process of bulk is simulated. The effects of void, cross cracks and 

multiple inclusions are presented. The results show that the mechanical stability can 
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