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TEACHING / INSTRUCTION: 

Courses taught at Undergraduate Level (13 Different courses in last 5 years) 
 
Mechanical Engineering Lab (Materials Testing Lab), Engineering Analysis II (Online Asynchronous), Engineering 
Analysis I, Kinematics, Heat Transfer, Fluid Mechanics I, Thermodynamics I, Thermal Science, Introduction to 
Materials Science and Engineering, Dynamics, Mechanical Metallurgy, Fundamentals of Engineering Drawing, 
Economics of Technology, Introduction to Materials Technology Lab, Manufacturing Proe
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RESEARCH 

• Worked on several industry-sponsored projects aimed toward damage characterization in 
ceramic matrix composite (CMC) materials. This includes projects funded by General Electric 
(GE), Rolls Royce (RR), Alpha STAR, and the Office of Naval Research (ONR), among others. 
 

• Gained extensive experience in several experimental techniques including a Universal Testing 
System (UTS), Acoustic Emission (AE) system, Digital Image Correlation (DIC) system, and Direct 
Current Potential Drop (DCPD) Measurement system. 

 
• Developed a DCPD-based technique for monitoring damage initiation and progression in CMC 

and CFRP materials. 
 

• Studied the mechanical and electrical behavior in a variety of CMC and CFRP materials. 
 

• Developed proof of concept to use DCPD as a probe in health monitoring and quality control 
of CMC and CFRP materials. This includes the detection of delamination in and measurement 
of out-of-plane electrical resistivity of composite materials. 

 
• Published 15 peer-reviewed articles in international journals. 

SERVICE 

• Served as a reader for Senior Design Project on several occasions. 
 

• Served as co-advisor on one of the Senior Design Projects. 
 

• Hosted the Summer camp for "Women in Engineering" participants from local middle and high 
schools. 

 
• Serving Member of the MET Industrial Advisory Committee. 

 
• Serving Member of Assessment Peer Review Group, University of Akron. 

 
• In charge of Chemical Inventory management, MET, University of Akron. 

 
• Reviewer for more than 10 international journals in Physics and Mechanical Engineering. 
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SKILLS 

• Experienced in developing and applying electrical resistance methods to locate and monitor cracks in 
polymer matrix composites, ceramic matrix composites, and other anisotropic materials. 
 

• Experienced in using an Acoustic emission system to study the damage profile in a material. 
 

• Experienced in performing high-temperature (~ 1200oC) tests for studying electrical and mechanical 
properties of 
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SIGNIFICANT RESEARCH CONTRIBUTIONS 
 
 

• Proposed a new magnetoresistance-based method to probe quantum criticality in heavy fermion 
superconductors. 
 

• Established the role of Yb valence state in robust coherence and rapidly disappearing 
superconductivity as a function of Yb doping in heavy fermion material Ce1-xYbxCoIn5. 

 
• Highlighted the transition of Ce1-xYbxCoIn5 materials from Kondo local moment to mixed valence 

regime and used this to emphasize the decoupled superconductivity and coherence. 
 

• Explained many of the properties of Ce1-xYbxCoIn5 which are unusual to similar heavy fermion 
systems. 

 
• Proposed the electric and magnetotransport properties-based methods to study the quantum phase 

transitions masked by superconductivity in heavy fermion and similar materials. 
 

• Developed an electrical resistance-based ladder network model to understand the spreading of DC 
current in 2D-woven ceramic matrix and polymer matrix composite materials. 
 

• Used the ladder resistor network model to accurately determine the presence of delamination in 
ceramic matrix composite materials. 
 

• Used the ladder resistor network model to accurately determine the out-of-plane resistivity of 
conducting composite materials. 

 
• Developed the method of multi-lead DC electrical resistance for in-situ damage monitoring of SiC-SiC 

and C-SiC based composites at both ambient temperature and elevated temperature. 
 

• Developed the direct current potential drop method to monitor crack initiation and growth in non-
conducting (oxide-based) ceramic matrix composites at both ambient temperature and elevated 
temperature. 

 
• Developed the technique to utilize the direct current potential drop method and acoustic emission 

method to identify the type of damage (matrix or fiber) in the loading of a ceramic matrix composite. 
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ACADEMIC RECOGNITIONS 

• Session Chair Processing-Microstructure-Mechanical Properties Correlation 43rd 
International Conference and Exposition on Advanced Ceramics and Composites (ICACC, 2019)     
                               

• 
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RESEARCH PUBLICATIONS 
1. A. Gupta, Y. P. Singh, & G. N. Morscher. The use of electric potential drop techniques to detect delamination in a 

melt-infiltrated SiC-based composite. International Journal of Applied Ceramic Technology, 19(2), 1092-1106. 
(2022) 
Impact Factor: 1.968 
 

2. R. Panakarajupally, J. Elrassi, K. Manigandan, Y. P. Singh G. N. Morscher Monitoring Damage in Non-Oxide 
Composites at High Temperatures Using Carbon-Containing CVD SiC Monofilament Fibers as Embedded Electrical 
Resistance Sensors. Journal of Engineering for Gas Turbines and Power, 143(5), 051027. (2021) 
Impact Factor: 1.209 
 

3. Y. P. Singh, R. Panakarajupally, M. J. Presby, G. N. Morscher, Interlaminar damage detection through the 
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11. X. Y. Huang, Y. P. Singh, D. J. Haney, T. Hu, H. Xiao, Hai-Hu Wen, S. Zhang, M. Dzero, C. C. Almasan, Relationship 
between critical current and flux-flow resistivity in the mixed state of Ba(Fe1-xCox)2As2, Phys. Review B 96, 
094509(2017). 
Impact Factor: 4.036 
 

12. X. Y. Huang, D. J. Haney, Y. P. Singh, T. Hu, H. Xiao, Hai-Hu Wen, M. Dzero, C. C. Almasan, Universality and 
unconventional enhancement of flux-flow resistivity in Ba(Fe1-xCox)2As2, Phys. Review B. 95, 184513 (2017). 
Impact Factor: 4.036 

 
13. Y. P. Singh, R. B
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PRESENTATIONS 

 
• Study of direct current spreading in ceramic matrix composites, 43rd International Conference and 

Expo on Advanced Ceramics and Composites, Daytona Beach, FL, USA (2019). 
 

• Out-of-
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