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Hutchinson Papers, Citations, etc.: Academic Interests Solid Mechanics Professor Hutchinson has now begun emeritus status at Harvard. He is no longer taking on new graduate students, post-docs or summer interns. Professor Hutchinson and his collaborators work on problems in solid mechanics concerned with engineering materials and
structures. Buckling and structural stability, elasticity, plasticity, fracture and micromechanics are all relevant in their research. Examples of on going research activites are efforts to extend plasticity theory to small scales, the development of a mechanics framework for assessing thermal barrier coatings, ductile fractrue mechanics, and instability
modes in soft materials Strong size effects come into play at the micron scale in the plastic deformation of metals. The effect is tantamount to increased strength at smaller scales; smaller is stronger. The phenomenon derives from the generation of higher densities of dislocations when strain gradients occur at small scales. It has great importance for
micron scale metal structures such as thin films and MEMS devices and for fracture phenomena occuring at small scales. Conventional plasticity theory does not contain any size effect, and the effort of Professor Hutchinson and his collaborators is directed at the formulation of a physically correct continuum theory that encompasses a size effect.
Efforts are underway to analyse new experimental data, to make contact with dislocation modeling, and to apply the theory to problems of technological importance. Ceramic thermal barrier coatings (TBCs) are now widely used in aircraft and power generation turbines to shield engine blades and other metal components from high temperatures. A
new generation of engines will exploit these coatings to enable even higher operating temperatures. The technological challenge is to enhance the lifetime of the coatings under these more severe operating conditions. The durability of the coatings is limited by their tendency to delaminate and spall. There is a host of mechanics problems and issues
that need to be understood related to the performance of the coatings. The effort involves collaboration with a larger community of engineers and material scientists who are actively exploring all aspects of TBCs. Back to top Selected Publications with PDF Links 2022-5. Nielsen, K.L.,Hutchinson, J.W." Plastic buckling of columns at the micron scale.."
Int. J. Solids Structuresi>, ??, to be published (2022). 2022-4. Royer, F.,Hutchinson, J.W.,Pellegrino, S." Probing the stability of thin-shell space structures under bending.." Int. J. Solids Structures, ??, to be published (2022). 2022-3. Mobasher, M.E., et al.,Hutchinson, J.W.,Zhong, A.." Modeling the anchoring and performance of downhole equipment
using an extended Gurson model.." Engng. Fract. Mech.i>, 261, 108232 (2022). 2022-2. Qui, L.,Hutchinson, J.W.,Amir, A." Bending instability 0f rod-shaped bacteria.." Phys. Rev. Lett., 128, 058101 (2022). 2022-1. Hutchinson, J.W.,Huang, R, Landis, C.M.." Eratta: Surface instabilities of constrained elastomeric layers subject to electro-static
stressing.." J. Mech. Phys. Solids, 160, 10409(2022). 2021-3. Hutchinson, J.W." Surface instabilities of constrained elastomeric layers subject to electro-static stressing.." J. Mech. Phys. Solids, 153, 104462 (2021). 2021-2. Clarke, D.R.,Hutchinson, J.W." On the electro-mechanical stability of elastomeric coaxial fibers.." J. Appl. Mech., 88, 061005
(2021). 2021-1. Gerasimidis, S.,Hutchinson, J.W." Dent imperfections in shell buckling: the role of geometry, residual stress and plasticity.." J. Appl. Mech., 88, 031007-1-9 (2021). 2020-5. Hutchinson, J.W." Instabilities of embedded cylindrical inclusions undergoing isotropic swelling or growth.." Extreme Mechanics Letters, 40, 10879 (2020). 2020-4.
Chu, L. et al.,Hutchinson, J.W.,Kleckner,N." One-dimensional spatial patterning along mitotic chromosomes: A mechanical basis for macroscopic morphogenesis.." PNAS, 117 (43), 26749-26755(2020). 2020-3. Chu, L.,et.al.,Hutchinson, J.W.,Kleckner, N." The 3D topography of mitotic chromosomes.." Molecular Cell, 79, 1-15 (2020). 2020-2.
Hutchinson, J.W." New developments in shell stability.." Extreme Mechanics Letters, 39, 100805 (2020). 2020-1. Sieber, J.,Hutchinson, J.W.,Thompson, J.M.T." Buckling thresholds for pre-loaded spherical shells subject to localized blasts.." J. Appl. Mech., 87, 031013-1-10 (2020). 2019-4. Audoly, B.,Hutchinson, J.W." Localization in spherical shell
buckling.." J. Mech. Phys. Solids, 136, 103720 (2020). 2019-3. Sieber, J, Hutchinson, J.W.,Thompson, J.M.T." Nonlinear dynamics of spherical shells under step pressure.." Proc. Roy. Soc. A, 475, 2018084 (2019). 2019-2. Yang, J., Jin, L.,Hutchinson, J.W.,Suo, Z." Plasticity retards the formation of creases.." J. Mech. Phys. Solids, 123, 305-314 (2019).
2019-1. Audoly, B.,Hutchinson, J.W." One-dimensional modeling of necking in rate-dependent materials.." J. Mech. Phys. Solids, 123, 149-147 (2019). 2018-2. Gerasimidis, S.,Virot, E., Hutchinson, J.W., Rubinstein, S.M." On establishing buckling knockdowns for imperfection-sensitive shell structures.." J. Appl. Mech., 85, 091010-1-14 (2018). 2018-1.
Hutchinson, J.W., Thompson, ]J. M. T." Imperfections and energy barriers in shell buckling.." Int. J. Solids Structs., 148-149, 157-168 (2018). 2017-10. Thompson, J. M. T.,Hutchinson, J.W., Sieber, J." Probing shells against buckling: a non-destructive technique for laboratory testing.." I. J. Bif.. Chaos, 27, 1730048-1-15 (2017). 2017-9. Marthelot,
J..Jimenez, F.L., Lee, A.,Hutchinson, J.W., Reis, P.M.." Buckling of a pressureized hemispherical shell subject to a probe force.." J. Appl. Mech., 84, 121005-1-12 (2017). 2017-8. Hutchinson, J.W., Thompson, J. M. T." Nonlinear buckling interaction for spherical shells subject to pressure and probing forces.." J. Appl. Mech., 84, 061001-1-11 (2017).
2017-7. Hutchinson, J.W., Thompson, J. M. T." Nonlinear buckling behaviour of spherical shells: barriers and symmetry-breaking dimples.." Phil Trans. R. Soc., A 375, 20160154 (2017). 2017-6. Jimenez, F.L., Marthelot, J., Lee, A., Hutchinson, J.W., Reis, P.M." Technical Brief: Knockdown factor for the buckling of spherical shells containing large-
amplitude geometric defects.." J. Appl. Mech., 84, 034501-1-4 (2017). 2017-5. Nielsen, K.L., Hutchinson, J.W." Steady-state, elastic-plastic growth of slanted cracks in symmetrically loaded plates.." Int. J. Impact. Engr., 108, 286-294 (2017). 2017-4. Begley, M.R, Hutchinson, J.W." The Mechanics and Reliability of Films, Multilayers and Coatings.." A
Book Published by Cambridge University Press, (2017). 2017-3. Woelke, P.B., Hiriyur, B.K., Nahshon, K., Hutchinson, J.W." A practical approach to modeling aluminum weld fracture for structural applications.." Engr.. J. Frac. Mech., ??, in press (2017). 2017-2. Mu, Y., Zhang, X., Hutchinson, J.W., Meng, W.]." Measuring critical stress for shear
failure of interfacial regions in coating/interlayer/substrate systems through a micro-pillar testing protocol.." J. Mater. Research, 1-11 (2017). 2017-1. Meyer, C.R., Hutchinson, J.W., Rice, J. R." The path-independent M integral implies the creep closure of englacial and subglacial channels.." J. Appl. Mech., 84, 011006 (2017). 2016-5. Audoly, B.,
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