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Analysis on the Elastic-Plastic Adhesive Contact between Rough



Surfaces
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FFT inexact Newton preconditiona Bi-CGSTAB method  path following
method
Tabor
parameter bifurcation

Abstract

A numerical method for the adhesive contact between rough surfaces in rectangular
coordinate is proposed. FFT, inexact Newton preconditional Bi-CGSTAB method and path
following method are employed to find the elastic-plastic adhesive contact for rough surfaces in
rectangular coordinate. It isfound that adhesive and repulsive forces and contact area are larger
for smoother surface. But the area for plastic contact is small for smooth surface. There is
bifurcation for large Tabor parameters, too.
Keywords. Rough surface, adhesive contact

1. Introduction
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2. Adhesive Elastic-Plastic Contact Problem



2.1 Displacement Dueto Force

[10]
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2.2 Displacement due to Adhesive Contact

[7]
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2.3 Rectangular Analysis
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3. Numerical Procedure
[9] inexact Newton pre-conditiona Bi-CGSTAB method with

FFT

3.1 FFT and Convolution



@) Sc,P convolution

u=>CP
cC P 0
U = IFFT{FFT(C)- FFT(P)}

P= {pll P2, Pss p4'0’0’0'0}
c={C,.C,.C,.C,0C,.C,.C}
U :{ul,uz,us,u4,u5,u6,u7,u8}

(7)
3.2 Inexact Newton-Bi-CGSTAB Method
(7) (7)
Jacobian
3.2.1 Inexact Newton Method

F (h,h,,A ,h,)=0 i=12A,N

F(h+6h) = F(h)+J-h+0O(ch?)

J Jacobian J..Eﬁ
' oh,
Jacobian inverse matrix
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Outer iteration IF(H,)|>¢

Inner iteration dH
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[RFH | <7,
End of inner iteration
H.,=H,+dH
F(H...)
End of outer iteration

inner iteration
Bi-CGSTAB

3.2.3Bi-CGSTAB Method

FFT [14]

FFT
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Inexact Newton-Bi-CGSTAB method

Inexact Newton method[15]



AX =B A non-symmetric Bi-CGSTAB [16]
inverse matrix
Inexact Newton method inner iteration
F'(H,)dH =-F(H,) inexact Newton method iteration

A=F'(H,) B=-F(H,) X=dH
Bi-CGSTAB dH

3.2.4 Preconditioner

Bi-CGSTAB diagonally dominant
preconditioner [17]

Precondition AX =B A diagonally dominant
M*=A MA=I MAX = MB

() A=F'(H,) diagonally dominant
approximate inverse
A
five-diagona

approximate inverse matrix M

3.2.4 Kéller’'sPath Following M ethod
bifurcation

Keller  path following method[7 18]

Keller
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F'(H)Y = FA(SO)
F'(H)Z=-F(s,)
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3.2.5 Numerical Scheme

1 (6 o
2. A path following method  Inexact Newton method
1) Ho\ Ay
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4. Result
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5. Conclusion
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