
 
Declaration 

 
I hereby declare that the work presented in this Thesis titled Experimental Investigation on 
Development and Structural Integrity Assessment of Glass to Metal Joint submitted to the Indian 
Institute of Technology Jodhpur in partial fulfilment of the requirements for the award of the 
degree of Doctor of Philosophy, is a bonafide record of the research work carried out under the 
supervision of Dr. Rahul Chhibber.The contents of this thesis in full or in parts, have not been 
submitted to, and will not be submitted by me to, any other Institute or University in India or 
abroad for the award of any degree or diploma. 
  
 
 

Rakesh Joshi 
P14ME003 

 
 
 



 
Certificate 

 
 

 This is to certify that the thesis titled Experimental Investigation on Development and 
Structural Integrity Assessment of Glass to Metal Joint submitted by Rakesh Joshi (P14ME003) to 
the Indian Institute of Technology Jodhpur for the award of the degree of Doctor of 
Philosophy, is a bonafide record of the research work done by him under my 
supervision. To the best of my knowledge, the contents of this report, in full or in parts, 
have not been submitted to any other Institute or University for the award of any 
degree or diploma. 
 
 
 
 
 
 

Rahul Chhibber 
Ph.D. Thesis Supervisor 

 
 

 



iii 
 

First and foremost, my thanks go to my Ph.D. Thesis Supervisor, Dr Rahul Chhibber, for 
introducing me to the area of dissimilar material joining and for his help, patience, and 
motivation. 
I also thank faculty and the technical staff members of Mechanical Engineering Department of 
IIT, Jodhpur for their support. I thank the Ministry of New and Renewable Energy (MNRE), 
Government of India for providing the financial assistance to carry out the experimental work 
during my Ph.D.  
                          My stay at the Institute was a wonderful experience because of my labmates, my 
friends, Sanjoy chatterjee, Vishwa Deepak Kumar and Shivanjali Saxena. 
 
I also thank my friend, Dr Yogesh Kumar Singla for sharing his invaluable experience at every 
step of my Ph.D.  
 
I owe a lot to my parents, my elder brother, Sister-in-law and my nephew (Aadvik), who 
encouraged and helped me at every stage of my personal and academic life, and longed to see 
this achievement come true.  
 
 
 

 

 
 

 

 

 

 

 

 

Rakesh Joshi 

Ph.D. Student



iv 
 



viii 
 

–



ix 
 

Polariscope “PS BS” set

Oxide layer thicknesses (μm) at pre



x 
 

The residual stresses variation in compression glass-metal joint subjected to thermal cycling 
at different temperatures



xi 
 

   



xii 
 

൬
∆l
l ൰

୲
µ୥ 

E୫
E୥ 
t୫
t୥

δnm

λ

t୫୫
C୆୰ୣ୵ୣୱ୲ୣ୰

θ
ɣ
ɣ
ɣ



xiii 
 



xiv 
 

 


