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Abstract
Active repairs using piezoelectric actuators can play a significant role in reducing the crack damage
propagation in thin plate structures. Mode-I crack opening displacement is the most predominant one in
tension, and it is responsible for the failure which in turn affects the load carrying capability of the
cracked structure. In addition, there are limited studies that investigated the effect of the piezoelectric
actuator over mode-I active repair. In this study, the mode-I stress intensity factor for a plate with a
center crack, and a bonded piezoelectric actuator was modeled using the linear elastic fracture
mechanics. For this, an analytical closed-form solution is developed using the virtual crack closure
technique taking into account mode-I as the only effective mode, coupling effects of the piezoelectric
patch, and the singular stress at the crack tip. In addition, the total stress intensity factor was obtained
by the superposition of the stress intensity factor obtained from the stresses produced by the
piezoelectric actuators on the crack surfaces as the only external loads on the cracked plate and the
stress intensity factor due to the far-field tension load. The proposed analytical model for mode-I stress
intensity factor was verified by a finite element-based approach using ANSYS finite element software.
The results demonstrated a good agreement between the analytical and finite element models with a
relative error of less than 4% in all the cases studied. The results illustrated that the piezoelectric patch
is efficient in reducing stress intensity factor when an extension mode of the actuator is applied.
However, applying a contraction mode of the piezoelectric actuators produced negative strain which
increased the stress intensity factor and thus the severity of the cracked structure and could lead to
damage propagation.

Keywords
Author Keywords: Energy release rate; mode-I stress intensity factor; piezoelectric actuator; finite
element; fracture mechanics

KeyWords Plus: FRACTURE-MECHANICS; ACTIVE REPAIR; DELAMINATED BEAMS; SMART
STRUCTURES; FINITE-ELEMENT; ADHESIVE LAYER; BEHAVIOR; LOAD

Author Information
Reprint Address: Hrairi, M (reprint author)

Int Islamic Univ Malaysia, Dept Mech Engn, POB 10, Kuala Lumpur 50728, Malaysia.

Addresses:

[ 1 ] Int Islamic Univ Malaysia, Dept Mech Engn, POB 10, Kuala Lumpur 50728, Malaysia

E-mail Addresses: meftah@iium.edu.my

Funding

Citation Network

0 Times Cited
43 Cited References
View Related Records

Create Citation Alert

(data from Web of Science Core Collection)

All Times Cited Counts
0 in All Databases
0 in Web of Science Core Collection
0 in BIOSIS Citation Index
0 in Chinese Science Citation
Database
0 in Data Citation Index
0 in Russian Science Citation Index
0 in SciELO Citation Index

Usage Count
Last 180 Days: 4
Since 2013: 4

Learn more

This record is from:
Web of Science Core Collection
- Science Citation Index Expanded

Suggest a correction
If you would like to improve the quality
of the data in this record, please
suggest a correction.

     

Web of Science InCites Journal Citation Reports Essential Science Indicators EndNote Publons
  

Sign In Help English 

  My Tools Search History Marked List

 Look Up Full Text      Add to Marked ListSave to EndNote online  1  of  1 

Search Search Results

Web of Science

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

Provided by The International Islamic University Malaysia Repository

https://core.ac.uk/display/300438773?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=Z2tp8cwCUMRkfi7HhLV&author_name=Abuzaid,%20A&dais_id=2005582258&excludeEventConfig=ExcludeIfFromFullRecPage
http://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=Z2tp8cwCUMRkfi7HhLV&author_name=Hrairi,%20M&dais_id=2005652724&excludeEventConfig=ExcludeIfFromFullRecPage
http://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=Z2tp8cwCUMRkfi7HhLV&author_name=Dawood,%20MSIS&dais_id=2005618057&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:;
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=Z2tp8cwCUMRkfi7HhLV&field=TS&value=Energy+release+rate&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=Z2tp8cwCUMRkfi7HhLV&field=TS&value=mode-I+stress+intensity+factor&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=Z2tp8cwCUMRkfi7HhLV&field=TS&value=piezoelectric+actuator&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=Z2tp8cwCUMRkfi7HhLV&field=TS&value=finite+element&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=Z2tp8cwCUMRkfi7HhLV&field=TS&value=fracture+mechanics&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=Z2tp8cwCUMRkfi7HhLV&field=TS&value=FRACTURE-MECHANICS&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=Z2tp8cwCUMRkfi7HhLV&field=TS&value=ACTIVE+REPAIR&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=Z2tp8cwCUMRkfi7HhLV&field=TS&value=DELAMINATED+BEAMS&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=Z2tp8cwCUMRkfi7HhLV&field=TS&value=SMART+STRUCTURES&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=Z2tp8cwCUMRkfi7HhLV&field=TS&value=FINITE-ELEMENT&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=Z2tp8cwCUMRkfi7HhLV&field=TS&value=ADHESIVE+LAYER&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=Z2tp8cwCUMRkfi7HhLV&field=TS&value=BEHAVIOR&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=Z2tp8cwCUMRkfi7HhLV&field=TS&value=LOAD&uncondQuotes=true
javascript:hide_show('reprint_pref_org_exp_link_1', 'inline');hide_show('show_reprint_pref_org_exp_link_1', 'none');hide_show('hide_reprint_pref_org_exp_link_1', 'inline')
javascript:hide_show('research_pref_org_exp_link_1', 'inline');hide_show('show_research_pref_org_exp_link_1', 'none');hide_show('hide_research_pref_org_exp_link_1', 'inline')
mailto:meftah@iium.edu.my
http://apps.webofknowledge.com/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d1%26log_event%3dyes%26product%3dWOS%26SID%3dZ2tp8cwCUMRkfi7HhLV%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000401582600007&search_mode=CitedRefList&SID=Z2tp8cwCUMRkfi7HhLV&parentProduct=WOS&parentQid=1&parentDoc=1&recid=WOS:000401582600007&PREC_REFCOUNT=43&fromRightPanel=true
http://apps.webofknowledge.com/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d1%26log_event%3dyes%26product%3dWOS%26SID%3dZ2tp8cwCUMRkfi7HhLV%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000401582600007&parentProduct=WOS&parentQid=1&search_mode=RelatedRecords&SID=Z2tp8cwCUMRkfi7HhLV&parentDoc=1
javascript:csiovl('PCTAdd', '/OutboundService.do?action=go&mode=PCTAdd&product=WOS&SID=Z2tp8cwCUMRkfi7HhLV&component=pct&forwardTo=None&qid=1&doc=1&colName=WOS&num_cited=0');
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:void(0);
javascript:;
javascript: void(0)
javascript: void(0)
http://apps.webofknowledge.com/WOS_CombineSearches_input.do?product=WOS&SID=Z2tp8cwCUMRkfi7HhLV&search_mode=CombineSearches
http://apps.webofknowledge.com/ViewMarkedList.do?action=Search&product=WOS&SID=Z2tp8cwCUMRkfi7HhLV&mark_id=UDB&search_mode=MarkedList&colName=WOS&entry_prod=WOS
javascript:;
javascript:;
javascript: void(0)
javascript: void(0)
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&SID=Z2tp8cwCUMRkfi7HhLV&search_mode=GeneralSearch
http://apps.webofknowledge.com/summary.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=Z2tp8cwCUMRkfi7HhLV&page=

