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The Effect of Substrate Material on Strain Field of MoS,

WU Yajun' ZHOU Hang' >
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2. Laboratory of Micro Nano Materials and Sensors Jiangxi Normal University Nanchang Jiangxi 330022 China)

Abstract: The strain distribution of layered MoS, grown on Au Cu Al,O; SiO, and Ni was simulated by finite ele—
ment method. The results show that the deformation of base and MoS, in y direction is different due to different Pois—
son’s ratio of base materials. Due to different Young’s modulus of the base the strain difference between the base
bottom and the top of molybdenum disulfide is different. In the expansion process the tensile strain at the bottom of
the y direction is greater than the tensile strain at the middle which will cause the strain at the base and the top to
be higher than that at the middle. Therefore Young’s modulus and Poisson’s ratio of base material are closely relat—
ed to the strain distribution of MoS,. According to the simulation results the strain of MoS, on the substrate of Au
and SiO, is small. the strain difference between the top of MoS, and the bottom of the substrate is large so it was
easy for MoS, to be peeled off. On the substrate of Al,O; the substrate material has a high Young’s modulus which
is close to MoS,. The strain difference from the top of MoS, is similar than the bottom of the substrate. Therefore
among these materials Al,O, is more suitable for MoS, substrate material. By studying the strain field distribution of
the substrate material the nano materials can be better regulated and the related properties of the device can be im—
proved.

Key words: base; MoS,; Young’s modulus; Poisson’s ratio; strain; finite element method



