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HIGH-STRENGTH HIGH-DUCTILITY MATERIALS
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Although the nineties witnessed an intensity of research on nanocrystalline metals due to their 
ultra-high strength, the early enthusiasm was dampened by the discovery that the gain in strength is 
accompanied by a concomitant loss of grain stability and increase in brittleness. In sharp contrast, 
research over the past few years has provided compelling evidence that a novel classes of materials 
known as nanotwinned materials, may be the optimal motifs for the design of both high-strength and 
high-ductility materials. These discoveries have opened avenues for next-generation structural 
applications ranging from nuclear power systems to biomedical implants. Dr. Kulkarni’s group 
innovates in computational modeling to design novel high-strength and high-ductility materials based 
on nanotwinned structures and metallic multilayers (Figs. a-c)

RESEARCH COMPUTING

As the Director of Research Computing in the CCOE, Dr. Kulkarni’s role is to promote and facilitate the 
use of high performance computing and data science in research and education across all disciplines 
within the Cullen College of Engineering. Her plans are to coordinate, expand and enhance the CCOE 
Information Technologies (IT) research infrastructure in partnership with the Hewlett Packard 
Enterprise Data Science Institute (HPE-DSI) at the University of Houston. Dr. Kulkarni is director for 
two academic programs of excellence in this domain: the Masters degree in Engineering Data Science 
and the Engineering Data Science Certi�cate program. More information about these programs can be 
found at: http://researchcomputing.egr.uh.edu/

Figure (a) shows a Shockley partial dislocation (SP) arrested by a twin boundary (TB) leading to ultra-high 
strength of nanopillars. Figure (b) shows an atomistic digital specimen of nanocrystalline Copper showing 
di�erent interfaces:grain boundaries (green) and twin boundaries (red), Their synergy leads to high strength 
and high ductility. Figure (c) shows blunting of a crack tip (white atoms) on a twin boundary (red atoms) 
indicating ductile behavior.
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