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1)

2)

3)
4)

5)

do;; = 0;
1
d&j= 2(dui,]’+ duj,i);
doij dey ;
doynl = dp‘ ( l—‘17 );
dui = dui ( Tu )
[3]:
(2) (4 dw
Iy, = IQ[A (dg) - dFidu;j/d Q- JAI‘ dpidu;dl’
dui .
dg; = Md%&ﬁ 20+ a H-f—(y
A(dg)
E , , GaﬂaoLdgnn %dal
A(dg) = 6(1——2\/)(18”‘(1&” Gdg;deg; - a 11V V _L_L
EH 50 00;
l4J:
dg = Mldcﬂ.&]+ 2_G.L+ a H_f_
df _
Jl{i‘LO B d}\r> 0
A(dg)
o ?
dide) = —E—desdee Cdénta- o 39, %]
(dg) = 6(1- 2V) ek d &1+ Gud&y— a o 0
00; 00
N 5],
) , (5) :
N
I = Z{I (A" (dg) - dFidui")d Q- Il,(,,z)dpiduf"“dF},
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(3)

(4)

(5)
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(11)
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ooy lje(‘]) s we(r) (x, y)
dul(xyy) {[Z dule(r)(x,y)
= we(r) =
dua(x,y)) =1 duzer) (%, y)

ri‘l;:[ﬂ(w(x, y)]{ ADe(ru} _

r:i:l[Te(r)(X, y)]{ADe(r)}, (12)
[Ti(x,y)] = (Ta T2 o Ti) =
[tl,l(x,y) tyo(x, y) tus(x,y) e tno2e-1(X,¥) tl,zn(x;y)]_
.10, y)  taa(x,y) t23(x,y) e ta2e1(%,y)  taaa(% ¥ )
Tii(x, y)}
s 13
[Tiz(x,y) (13)
[Ti(x.y)] = [4.1(%,y) ti2(x,y) G.3(x,5%) - Gioawi(x,y) toa(x,5)],
ADe(r)}: [Adin Adip - Adin]T ¢
(11) ,
- z{ | [addm) s~ £, 31300 }} la-
o P YL {5am,) dr} (14)
q(m) m q .
0A/0d§ , ij )
aA( m)_ aA( (m)
J‘(gﬂ adS('")(Sde‘( o adﬁ,(’") Sdu'; (15)
Green (15)
oA™ m)
[, Bvo-

aA( Y (m)
mi 6 m F—
_[« " odey ™ q%;[T ]{ ADny d

J. {5A (’")} Z[T,m]{SAD}dQ. (16)

(m)
ad jq(m)

’
m m ,

51T, = i{J‘ [ {aa(f(('r:)]j dF} Z[T,m]{SAD}dQ+

q(m)

.[ v[aa;;gn:) nf" - dp] Z[TWJ{SADm}dr}+

q(m)
m [e
J f”/[ad " adé,’" " Py T 8500} d (17)
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) .

oA ™
| [ Twi] + AFi/Twi] = O
[adéj )] ,,»[ |+ dFi[Twi]

2)
aA (m) (m
ode™"™
3) .

oAlm oA(™)
dagi " Toil +
j

'[Twi] = dpi[ Tmi] = O;

ode;™’

du'™" = [dul™  dub™],
dut™

{ (m)}: X7 ) 80}
dub q(m)

AD WY A Tu(xy)] (13)

d8= BmADm:
ADy = (AD.y ADyy o ADuy)"
B" = (B Beyy - Bey)

2

[ 6t1,1 3t1,z

Bj=| = ==
[ Bi] dy Dy

Oti,1 Otz1 Otz 0Ot22
Loy T ox 0y T ow

AO = Dq)AEZ Dq)BmADm'
(1 .

(" [T,]= 0

N
I, = Z{%ADT o AD — ADLAR(’"”},

m= 1

K = J.Q B'D,Bd Q

AR = J o Tn(x.y) ] dFd Q+ L”[ Tn(x.y)] dpdT™

(m) (m)
K , AR

Uet1ys Uy, -
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(19)

(0)
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(21)
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(%)
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(28)

(2)

(30)

s= 140 MPa*
b= 03,

, 40

TADLKS AD, m .
, (27)
Iy, = %ADTK@ AD—- AD'AR,
N N
K, = 2Ky, AR= DX AR™,
m=1 m= 1
AD, K., AR .
5Ty = 0,
K, AD = AR
4
x ( 1,
, E= 2.1x 10°MPa H = 3 x 10°MPa,
0, = 170 MPa, . .
A 1 Lagrange
Yy
4 - p
a=1 ]
x
4
1 2
x= 0 x G
2 )
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The Variational Principles and Application of
Nonlinear Numerical Manifold Method

LUO Shao ming, ZHANG Xiang wei, CAI Yong chang
(Mechatronic Engineering Department, Engineering College, Shantou

University, Shantou, Guangdong 515063, P R China)

Abstract: The physical cover oriented variational principle of nonlinear numerical manifold method
(NNMM) for the analysis of plastical problems is put forward according to the displacement model
and the charaders of numerical manifold method (NMM). The theoretical caculating formulations
and the controlling equation of NNMM are derived. As an example, the plate with a hole in the center
is calcaulated and the results show that the solution precision and efficiency of NNMM are agreeable.

Key words: variational principle; numerical manifold method; nonlinear analysis; plastical flow



