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Professor Yonggang Huang Flexible, stretchable battery by Huang & Rogers

From: http://www .hardwarezone.com.sg/tech-news-stretch-your-battery-literally

See:

https://en.wikipedia.org/wiki/Yonggane Huang

https://scholar.google.com/citations 7user=9gk tZUAAAAJ&hl=en

http://www .mccormick.northwestern.edu/mechanical/people/faculty/

http://www .mccormick .northwestern.edu/research-faculty/directory/profiles/huang-yonggang.html

Joseph Cummings Professor of Civil and Environmental Engineering and Mechanical Engineering
Northwestern University

Education:

Ph.D. Engineering Science Harvard University, Cambridge, MA
M.S. Engineering Science Harvard University, Cambridge, MA
B.S. Mechanics Peking University, Beijing, China

Biography (from Wikipedia):

Yonggang Huang received his BS degree in mechanics from Peking University in 1984. He moved to the
United States to study engineering science in 1986, and earned his ScM and PhD degrees in engineering science
from Harvard University in 1987 and 1990, respectively. He stayed at Harvard as a post-doctoral fellow for one
year, and joined the University of Arizona as an assistant professor in 1991. He moved to Michigan
Technological University as an associate professor in 1995, and to University of Illinois at Urbana-Champaign
(UIUC) in 1998. He was promoted to full professor in 2001, Grayce Wicall Gauthier Professor in 2003, and
Shao Lee Soo Professor in 2004, at UIUC. He joined Northwestern University as the Joseph Cummings
Professor in 2007.

Career/Awards:
Yonggang Huang is the Joseph Cumming Professor of Mechanical Engineering and Civil and Environmental
Engineering at Northwestern University. He has broad interests in many branches of Engineering Science and



is interested in establishing mechanics models for advanced technology, such as stretchable and flexible
electronics, inorganic solar cell, LEDs, cardiac and neutral electro-physiological sensors, multifunctional
catheters, epidermal electronics and transient electronics. Mechanics provides the scientific and engineering
foundations and design guidelines for these stretchable and flexible devices. He has published 1 book and more
than 400 journal papers and book chapters, including multi-disciplinary journals Science (2006, 2008, 2009,
2010,2011,2012,2013,2014) and its sister journal Science Translational Medicine (2010), Nature (2008,
2013) and its sister journals Nature Materials (2006, 2008, 2010a,b, 2011, 2013), Nature Nanotechnology
(2006, 2013), and Nature Neuroscience (2011); and journals in physics (e.g., PRL), materials (e.g., Advanced
Materials), nanotechnology (e.g., Nano Letters), biology (e.g., PLoS One), and >40 papers in the top mechanics
JMPS. His recent work has been reported by many popular media such as ABC, BBC, Boston Globe, Business
Week, CBS, Chicago Tribune, CNN, Discover Magazine, Discovery Channel, FOX, MSNBC, New York
Times, Newsweek, Reuters, Scientific American, United Press International, and US News & World Report.
His recent awards include the Larson Memorial Award in 2003, Melville Medal in 2004, and Richards
Memorial Award in 2010, Drucker Medal in 2013, all from ASME; Young Investigator Medal from the Society
of Engineering Sciences in 2006; International Journal of Plasticity Medal in 2007; Guggenheim Fellowship
from the John Simon Guggenheim Foundation in 2008; and ISI Highly Cited Researcher in Engineering in 2009
and in Materials Science in 2014. He is a member of European Academy of Sciences and Arts. He held the
Grayce Wicall Gauthier Professorship (2003-04), Shao Lee Soo Professorship (2004-07) at the University of
Illinois at Urbana-Champaign, the Visiting Clark Millikan Professorship (2005-06) at Caltech, and Honorary
Professor at Nanjing University of Posts and Telecommunications. He is the Editor-in-Chief of Theoretical and
Applied Mechanics Letters, Editor of Journal of Applied Mechanics (Transactions of the American Society of
Mechanical Engineers), and President of the Society of Engineering Sciences.

Selected Publications:
LD Yuan MW, Huang Y, “Elastic curved beams in space structures”, Engineering Mechanics 2, 64-75, 1985
WIJK Huang Y, “On the stability of elastic curved bars”, Acta Mechanica Sinica 3, 326-334, 1987

Y Huang, JW Hutchinson, V Tvergaard, “Cavitation instabilities in elastic-plastic solids”, Journal of the
Mechanics and Physics of Solids 39 (2), 223-241, 1991

V Tvergaard, Y Huang, JW Hutchinson, “Cavitation instabilities in a power hardening elastic-plastic solid”,
European Journal of Mechanics, A/Solids 11 (2),215-231, 1992

YY Huang, C Liu, MG Stout, KC Hwang, “The effect of interface damage on the microbuckling of
unidirectional fiber-reinforced composites”, Key Engineering Materials 145, 473-478, 1997

YY Huang, W Zhou, KJ Hsia, E Menard, JU Park, JA Rogers, AG Alleyne, “Stamp collapse in soft
lithography”, Langmuir 21 (17), 8058-8068, 2005

KJ Hsia, Y Huang, E Menard, JU Park, W Zhou, J Rogers, JM Fulton, “Collapse of stamps for soft lithography
due to interfacial adhesion”, Applied Physics Letters 86, 154106, 2005

AYT Leung, X Guo, XQ He, H Jiang, Y Huang, “Postbuckling of carbon nanotubes by atomic-scale finite
element”, Journal of applied physics 99, 124308, 2006



Khang D-Y, Jiang HQ, Huang Y, and Rogers JA, “A stretchable form of single crystal silicon for high
performance electronics on rubber substrates,” Science, v 311, pp 208-212, 2006.

MJ Buehler, Y Kong, H Gao, Y Huang, “Self-folding and unfolding of carbon nanotubes”, Journal of
Engineering Materials and Technology 128, 3, 2006

J Song, Y Huang, H Jiang, KC Hwang, MF Yu, “Deformation and bifurcation analysis of boron-nitride
nanotubes”, International journal of mechanical sciences 48 (11), 1197-1207, 2006

J Xiao, B Liu, Y Huang, K Hwang, M Yu, “Stability and chirality effect on twist formation of collapsed double
wall carbon nanotubes”, Transactions of Nonferrous Metals Society of China 16, s776-s779, 2006

J Xiao, B Liu, Y Huang, J Zuo, KC Hwang, MF Yu, “Collapse and stability of single-and multi-wall carbon
nanotubes”, Nanotechnology 18, 395703, 2007

W Zhou, Y Huang, B Liu, KC Hwang, JM Zuo, MJ Buehler, H Gao, “Self-folding of single-and multiwall
carbon nanotubes”, Applied physics letters 90 (7),073107-073107-3, 2007

H Jiang, DY Khang,J Song, Y Sun, Y Huang, JA Rogers, “Finite deformation mechanics in buckled thin films
on compliant supports”, Proceedings of the National Academy of Sciences 104 (40), 15607, 2007

CT Koh, ZJ Liu, DY Khang, J Song, C Lu, Y Huang, JA Rogers, CG Koh, “Edge effects in buckled thin films
on elastomeric substrates”, Applied Physics Letters 91, 133113, 2007

HKC Li DC, Ji BH, Huang Y, “Study of collapse of biomolecules”, Journal of Medical Biomechanics 22, 40-49,
2007

Kim D-H, Ahn J-H, Choi W-M, Kim H-S, Kim T-H, Song JZ, Huang Y, Liu ZJ, Lu C, and Rogers JA,
"Stretchable and foldable silicon integrated circuits," Science, v 320, pp 507-511, 2008 (Inner cover feature
article).

X Guo, AYT Leung, XQ He, H Jiang, Y Huang, “Bending buckling of single-walled carbon nanotubes by
atomic-scale finite element”, Composites Part B: Engineering 39 (1), 202-208, 2008

H Jiang, DY Khang, H Fei, H Kim, Y Huang, J Xiao, JA Rogers, “Finite width effect of thin-films buckling on
compliant substrate: Experimental and theoretical studies”, Journal of the Mechanics and Physics of Solids 56
(8),2585-2598, 2008

H Jiang, Y Sun, JA Rogers, Y Huang, “Post-buckling analysis for the precisely controlled buckling of thin film
encapsulated by elastomeric substrates”, International Journal of Solids and Structures 45 (7-8), 2014-2023,
2008

J Wu, KC Hwang, Y Huang, “An atomistic-based finite-deformation shell theory for single-wall carbon
nanotubes”, Journal of the Mechanics and Physics of Solids 56 (1),279-292, 2008



J Peng,J Wu, KC Hwang, J Song, Y Huang, “Can a single-wall carbon nanotube be modeled as a thin shell?”,
Journal of the Mechanics and Physics of Solids 56 (6), 2213-2224, 2008

J Song, H Jiang, WM Choi, DY Khang, Y Huang, JA Rogers, “An analytical study of two-dimensional
buckling of thin films on compliant substrates”, Journal of Applied Physics 103 (1), 014303, 2008

J Song, H Jiang, ZJ Liu, DY Khang, Y Huang, JA Rogers, C Lu, CG Koh, “Buckling of a stiff thin film on a
compliant substrate in large deformation”, International Journal of Solids and Structures 45 (10), 3107-3121,
2008

J Xiao, H Jiang, DY Khang, J Wu, Y Huang, JA Rogers, “Mechanics of buckled carbon nanotubes on
elastomeric substrates”, Journal of Applied Physics 104 (3), 033543-033543-7, 2008

Y Sun, WM Choi, H Jiang, YY Huang, JA Rogers, “Controlled buckling of semiconductor nanoribbons for
stretchable electronics”, Nature nanotechnology 1 (3),201-207, 2008

S Wang, J Song, DH Kim, Y Huang, JA Rogers, “Local versus global buckling of thin films on elastomeric
substrates”, Applied Physics Letters 93, 023126, 2008

J Wu, KC Hwang, Y Huang, J Song, “A Finite-Deformation Shell Theory for Carbon Nanotubes Based on the
Interatomic Potential —Part I: Basic Theory”, Journal of Applied Mechanics 75, 061006, 2008

J Wu, KC Hwang, J Song, Y Huang, “A Finite-Deformation Shell Theory for Carbon Nanotubes Based on the
Interatomic Potential —Part II: Instability Analysis”, Journal of Applied Mechanics 75, 061007, 2008

JA Rogers, Y Huang, “A curvy, stretchy future for electronics”, Proceedings of the National Academy of
Sciences 106 (27), 10875-10876, 2009

J Wu, KC Hwang, Y Huang, “A Shell Theory for Carbon Nanotubes Based on the Interatomic Potential and
Atomic Structure”, Advances in Applied Mechanics 43, 1-68, 2009

SY Ryu, J Xiao, WI Park, KS Son, YY Huang, U Paik, JA Rogers, “Lateral buckling mechanics in silicon
nanowires on elastomeric substrates”, Nano letters 9 (9), 3214-3219, 2009

MX Shi, QM Li, Y Huang, “A nonlocal shell model for mode transformation in single-walled carbon
nanotubes”, Journal of Physics: Condensed Matter 21,455301, 2009

J Wu,Z Zhang, B Liu, KC Hwang, Y Huang, “Numerical analyses for the atomistic-based shell theory of
carbon nanotubes”, International Journal of Plasticity 25 (10), 1879-1887, 2009

ZJ Liu, YW Zhang, JZ Song, DH Kim, YG Huang, J Rogers, “Numerical Simulation of Stretchable and
Foldable Silicon Integrated Circuits”, Advanced Materials Research 74, 197-200, 2009

Rogers JA, Someya T, and Huang Y, "Materials and mechanics for stretchable electronics," Science, v 327, pp
1603-1607, 2010 (review article).



H Jiang, Y Sun, JA Rogers, Y Huang, “Mechanics of precisely controlled thin film buckling on elastomeric
substrate”, Applied physics letters 90, 133119, 2010

J Zhang, J Xiao, X Meng, C Monroe, Y Huang, JM Zuo, “Free Folding of Suspended Graphene Sheets by
Random Mechanical Stimulation”, Physical review letters 104 (16), 166805, 2010

J Xiao, SY Ryu, Y Huang, KC Hwang, U Paik, JA Rogers, “Mechanics of nanowire/nanotube in-surface
buckling on elastomeric substrates”, Nanotechnology 21, 085708, 2010

WB Lu, J Wu, X Feng, KC Hwang, Y Huang, “Buckling Analyses of Double-Wall Carbon Nanotubes: A Shell
Theory Based on the Interatomic Potential”, Journal of Applied Mechanics 77, 061016, 2010

Y Su,J Wu, Z Fan, KC Hwang, J Song, Y Huang, J Rogers, “Postbuckling analysis and its application to
stretchable electronics”, Journal of the Mechanics and Physics of Solids, 2011

Y Su, B Ji, KC Hwang, Y Huang, “Micro-buckling in the nanocomposite structure of biological materials”,
Journal of the Mechanics and Physics of Solids, 2012

Y Zhang, S Xu, H Fu, J Lee, J Su, KC Hwang, JA Rogers, Y Huang, “Buckling in serpentine microstructures
and applications in elastomer-supported ultra-stretchable electronics with high areal coverage”, Soft Matter,
2013

H Cheng, Y Zhang, KC Hwang, JA Rogers, Y Huang, “Buckling of a stiff thin film on a pre-strained bi-layer
substrate”, International Journal of Solids and Structures, 2014

S Lee, J Ha, H Cheng, JW Lee, TS Jang, YG Jung, Y Huang, JA Rogers, ..., “Surface-Coverage-Dependent

Cycle Stability of Core-Shell Nanostructured Electrodes for Use in Lithium Ion Batteries”, Advanced Energy
Materials 4 (1), 1-6,2014

H Fu, S Xu, R Xu, J Jiang, Y Zhang, JA Rogers, Y Huang, “Lateral buckling and mechanical stretchability of

fractal interconnects partially bonded onto an elastomeric substrate”, Applied Physics Letters 106 (9), 091902,
2015



