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Fig. 1 Gravimetric capacities of different
candidate anode materials
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Fig. 2 Schematic and experiment of morphological changes of Si thin films during electrochemical cycling
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Fig. 3 Schematic and experiment of electrochemical cycling of Si nanowires (SiINWSs) grown on the current collector
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Fig. 4 Schematics of the in—situ nanobattery setup in a
high—resolution transmission electron microscope,
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working electrode, bulk Li as the counter electrode
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Fig. 5 In-situ TEM experiment of lithiation of a {(112) Si nanowire

(a) #k&k<100>
E6 ARRENRENEAREZERBZEREFERNEREREX

Fig. 6 Anisotropic swelling and fracture in lithiated SiNWs with four different axial orientations
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Fig. 7 Lithiation—induced anisotropic swelling and fracture

in a c—SiNP versus the isotropic swelling without
fracture in a c—GeNP and a-SiNP
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Advance in lithiation mechanics of anode materials in lithium ion battery

YANG Hui, QU Jianmin

Department of Mechanical Engineering, Tufts University, Medford, Massachusetts 02155, United States

Abstract Rechargeable lithium—ion batteries (LIBs), due to their high energy density and design flexibility, are the most prevailing and

promising electrochemical energy storage and conversion devices, and are being widely used in portable electronics and electric vehicles.
However, with their wide range applications, an urgent requirement is raised for the further improvement of their energy density. This paper
presents an overview of recent advances in understanding the mechanical behavior of high capacity anode materials, i.e., silicon and
germanium, in their charging/discharging cycling. Particular emphasis is placed on the state—of-the—art experimental and numerical studies
of the deformation and failure of anode materials caused by the electrochemo—mechanical coupling. In addition, possible extension of
current techniques to the research of other energy systems is discussed.

Keywords lithium—ion batteries; anode material; electrochemistry—mechanics coupling
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