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Abstract; Based on the complete Gurtin-Murdoch (G-M) low-order surface energy model, the surface effects
at nanoscale were further explored. The transition from macroscale to microscale was achieved through con-
struction of reasonable stress boundary conditions in view of the change of hole geometry configuration. With
the series expansion techniques and complex variable methods, the semi-analytic solutions for the electric field,
the temperature field, and the full stress field in the vicinity of the nanohole within the thermoelectric matrix
were derived eventually with a built thermal-electrical-force theoretical framework model at nanoscale. Numeri-
cal results show that, compared with the complete G-M model, the simplified G-M model ( neglecting the
effects of nanohole geometry changes) would overestimate the surface effects and far-field thermoelectric load-
ing effects on the thermal stress distributions. In addition, the surface effects can relieve the thermal stress con-

centration around the nanohole to some extent.
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Fig. 1  The infinite thermoelectric matrix with a nanohole
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Table 2 Hoop stresses under the combined actions of different surface elasticities and surface tensions (unit; MPa)
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1.0 138.518 3 136.518 6 134.518 9
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