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Abstract

As a new-style numerical method, meshless method establishes trial
functions independent of elements, thus it has some advantage to solve
nonlinear mechanical problems because of effectively abstaining from complex
meshing and disadvantageous influence of elements distorting.

Weighted Least- Square Meshless Method is introduced and discussed in
detail. WLSM, an absolute meshless method whose trial functions are
developed by moving least-square method, not only is much cheaper by
dispensing with numerical integral as collocation method but also has the
advantage in stability and accuracy as Galerkin method.

Explicit time integral is introduced for the problem of wave propagation.
The WLSM equation for dynamical problems is established in the way that
discreteness in the coordinate of time is first and in the coordinate of space
second. It is concluded by the theory and numerical study that the maximal
allowable length of time step of WL SM islonger. Numerical studies show that
WL SM is better in accuracy and efficiency than Direct Collocation Method
and Galerkin method.

The impact with elastic smooth contact is studied, and it is discussed how
to judge the contact and import it to the WLSM equation in detail. Penalty
method is introduced to solve the contact, and the singularity of equation is
ridden up by appending artificial constraint.

Ulteriorly, the nonlinear dynamical problem of wave and impact is
considered. Three-parameter model of Mooney-Rivlin hyperelastic material
studied, the WLSM equation for nonlinear elastic and nonlinear geometrical
problems is established by Green strain tensor and the Second Piola- Kirchhoff
stress tensor in Lagrange frame. And fine result is obtained in numerical
experiment of static and dynamical problems. This study prepares for the

further application on the nonlinear material problems.



Key words: weighted least-square meshless method, elastic wave, large

deformation, hyperelastic, contact
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dA) G xa° A>G xda) (3-53)
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B
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S=D>xE (3-56)
Lagrange
1
1 1S, x1=0 3-57
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i
Fo=S —g 4 (3-58)
X, X,
3.2.3
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' ‘ITuz ﬂu2W
NS, (1+ )+ )
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3.2.3.2
j
u(C,) =0, (3-72)
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Y@=Q (3-78)
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m SrT le
ST =4, (3-81)
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3.2.3.3 [40]

Y(@=Q '
Y@=1Q
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? (@ 8
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Mooney-Rivlin

4.1
4.1.1
Mooney-Rivlin (4-1)
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1 2
WIS 15,15 )=Cy(17-3)+ Cy (15 -3)+=(J-1 4-1
(121515 =Ca(1F-3) G (15-3) + (91 (@-1)
Co Cu d m u
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F
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I MLS

| MLS
MLS
F (x) =P" (x) XA™(x) *B(X) (A-1)
A A
Al =-AA AT (A-2)
(A-1)  F(x) X

F (9 =PI (x) A7 (x) B (x) + PT(x) AT (x)B(x) +A™(x) B (x)f (A-3)

(A-2) (A-3)
F () =P >XAB+PT>ATEB -A A8 (A-4)
AG=-EATA AT AT ><(A’”. ATHA, xAll)H (A-5)

F =P {A"B -A"A xA'xB)+ P A8, -AA AT B)
+PT{ EATA ATXA AT AT A DAT-A ATA AT )bs]
PT{AA ATB | +ATA ATB -ATE ) )

(A-6)

(A-5)  (A-6)
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Lagrange

MLS

Microsoft Viad C++ 6.0 & Matlab 6.5
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