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Abstract

The anode material performance of lithium battery has an important influence on the overall
characteristics of the battery. In this paper, silicon carbide with higher capacity than graphite is
selected as the negative electrode material, and its stress and Young’'s modulus are systematically
analyzed. In this paper, an in-situ experimental method is proposed to observe and record the
bending de-formation process of the double-layer cantilever electrode in the electrochemical cycle
in real time, and the corresponding mechanical model is established to obtain the mechanical
properties parameters such as stress, strain and Young’s modulus of the silicon carbide composite
electrode from the experimental point of view. These results will help to develop more stable and
durable high-capacity lithium-ion batteries. Based on the mechanical model and in-situ measure-
ment system, the charging rate was adjusted and the electrochemical cycle was carried out. The
effects of different rates on the mechanical properties of the electrode were analyzed and dis-
cussed. For the 0.1C charging rate, the above calculation results will continue to be used. Consi-
dering that the rapid charging will cause the uneven distribution of lithium ions concentration c in
the thickness direction, it is assumed that the lithium ions concentration has a concentration gra-
dient in the thickness direction, and a physical model considering the concentration gradient is
further proposed. Under fast charging, the distribution of lithium ions in the active layer is uneven,
and the local stress and strain are quite different. The fluctuation of the curvature change during
the charging process is large, while the distribution of lithium ions under slow charging is rela-
tively uniform. As the degree of lithiation increases, the bending deformation of the electrode in-
creases. Under the same charge and discharge state, the electrode deformation caused by fast
charge is greater than that caused by slow charge. Slow charge can keep the electrode in good
structure.
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Figure 1. Lithium battery electrode in-situ test system
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Figure 2. Structure diagram of silicon carbide compo-
site electrode
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Figure 3. The bending deformation of silicon carbide composite
electrode at 0.1C and 0.2C charge rate
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Figure 4. The voltage of silicon carbide anode changes with time at 0.1C and 0.2C charging rates
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Figure 5. The curvature of silicon carbide anode changes with time at 0.1C and 0.2C charging rates.
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Figure 7. The change of Young’s modulus of silicon carbide anode with charge state at 0.1C and 0.2C charge rate
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