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LARGE DEFORMATION ANALYSIS OF
A RUBBER WEDGE CONTACTING WITH
A RIGID NOTCH Y

Chen Shaohua
(LNM, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Li Yongfang
(Institute of Engineering Mechanics, Northern Jiaotong University, Beijing 100044, China)

Abstract The contact problem is very complex, especially, the contact problem of large deforma-
tion. When the contact surface contains vertex, the problem must be solved by large strain theory.
As for the large strain theory, the most important thing is to put out a reasonable and applica-
ble constitutive relation. In 1973, Knowles and Sternberg gave a kind of constitutive relation for
non-linear elasticity large deformation and analyzed the elastic crack tip field. In this paper, one
kind of typical problem that is a rubber wedge contacting with a rigid notch is considered. Using
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the constitutive relation given by Knowles and Sternberg in 1973 and proper mapping functions
between before and after deformation, the problem is solved and the theoretical analysis is given.
The results show that there is no expanding sector or shrinking sector near the rubber wedge tip,
not like the crack tip field in rubber-like material; When the rubber wedge is compressed into the
rigid notch, the points on the same radius before deformation distribute evenly; The deformation
in the direction of radius possesses singularity and the singular exponent é§ depends on the ratio of
the rubber wedge angle to the notch angle; The non-vanishing components of stress, 7., and 740,
near the wedge tip possess the same singularity, r=2("+1)4_and both components are independent
of the angle 8 after deformation. Furthermore, finite element program of large deformation is made
and the contact boundary conditions are added to the program, numerical calculation is done to
the typical contact problem. The numerical results are consistent well with those of the theoretical
analysis.

Key words non-linear elasticity, large deformation, rubber wedge, rigid notch, asymptotic
analysis, finite element



