
 NONDESTRUCTIVE TESTING FOR FINDING OUT THE DISPLACEMENT 

OF CRACK IN SILICON NITRIDE 

 

 

 SRI HARSHA KURRA 

Department of Industrial Engineering  

 

 

 

 

 

APPROVED: 

 

Jianmei Zhang, Ph.D., Chair 

Tzu-Liang (Bill) Tseng, Ph.D. 

Tao Xu, Ph.D. 

 

 

 

Patricia D. Witherspoon, Ph.D. 

Dean of the Graduate School 

 

 

 
 
 
 

 
 
 

PREVIE
W



 

 

 

 

 

 

 

Copyright © 

 

by 

Sri Harsha Kurra 

2009 

 

 

 
 
 
 

 
 
 

PREVIE
W



Dedication 

This thesis is dedicated all my teachers and professors who have taught me till date. Special 

mention of Dr. C.Nagaraju who was very supportive and encouraged me to do my Masters after 

my Bachelors degree. I personally thank Dr. Jenny who was very supportive and helped me learn 

many things which I was never aware of. Can never forget the unconditional love, guidance and 

support given by all my family members and friends. 

 
 
 
 

 
 
 

PREVIE
W



 
 
 
 

 
 
 

PREVIE
W



NONDESTRUCTIVE TESTING FOR FINDING OUT THE DISPLACEMENT 

OF CRACK IN SILICON NITRIDE 

 

by 

 

SRI HARSHA KURRA, B.TECH 

 

 

 

THESIS 

 

Presented to the Faculty of the Graduate School of  

The University of Texas at El Paso 

in Partial Fulfillment  

of the Requirements 

for the Degree of  

 

MASTER OF SCIENCE  

 

 

 

 

Department of Industrial Engineering 

THE UNIVERSITY OF TEXAS AT EL PASO 

August 2009 

 
 
 
 

 
 
 

PREVIE
W



 
 
 
 

UMI Number: 1468299
 
 
 
 
 
 
 

INFORMATION TO USERS 
 
 

The quality of this reproduction is dependent upon the quality of the copy 

submitted.  Broken or indistinct print, colored or poor quality illustrations and 

photographs, print bleed-through, substandard margins, and improper 

alignment can adversely affect reproduction. 

In the unlikely event that the author did not send a complete manuscript  

and there are missing pages, these will be noted.  Also, if unauthorized  

copyright material had to be removed, a note will indicate the deletion. 

 
 
 
 
 

        ______________________________________________________________ 
 

UMI Microform 1468299
Copyright 2009 by ProQuest LLC 

All rights reserved.  This microform edition is protected against  
unauthorized copying under Title 17, United States Code. 

        _______________________________________________________________ 
 

ProQuest LLC 
789 East Eisenhower Parkway 

P.O. Box 1346 
Ann Arbor, MI 48106-1346 

 

 
 
 
 

 
 
 

PREVIE
W



 v 

Abstract 

Nondestructive testing (NDT) has become an increasingly vital factor in the effective conduct of 

research, development, design and manufacturing. Only with the appropriate use of nondestructive 

testing techniques, the benefits of advanced materials science can be fully realized. NDT has a wide 

range of industrial applications and various methods and techniques are employed to perform the 

nondestructive testing. The current work aims to demonstrate the nondestructive testing technique 

applied to determine the damage in silicon nitride. Ceramics are brittle materials and non destructive 

evaluation methods are required to assess the quality and reliability of them. A nondestructive 

evaluation technique has been developed to study the inspection of silicon nitride using the laser 

scattering method. Failure analysis is done by collecting and analyzing the data to determine the location 

of the damage. Nondestructive evaluation can detect the damage in the sample and give us information 

about the nature and the location of it. An important feature in nondestructive evaluation is that it does 

not cause any further damage to the sample.  Failure criteria by fracture mechanics is also discussed by 

simulating the value of stress intensity factor and comparing it with manual solution. In addition, 

existing NDT techniques have been reviewed and a flowchart to determine the most suitable evaluation 

technique based on their working mechanism and applications has been generated. 
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