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Model of a rectangular plate

1¢Omm

one-quarter model with
two finite elements




CST element in Plain Stress

shape functions = normalized area coordinates:

where: a1 = X2Y3 —X3Y2 a = X3Y1 —X1Y3 a3z = X1Y2 — X2)1 a; = XjYi — X Yj
by =y, —y3 ; b=y —w ;o bz=y1 =y » bi =y — Yk
€1 = X3 — X3 ; Cr = X1 — X3 ; C3= Xy — X1 Ci = X — X;

b, 0 b, 0 by O

1 :

! [B] = 24 0 ¢ 0 ¢ 0 c3f! local stif fness matrix of the element:
! ¢lei by ¢ by c3 b3l oot SRR !
e [k = At BI'IDI[B]
: o 1 v 0 : ' 6x6 6x3 3x3 3x6 |
i [D] = (1—v2?) v 1 ’ | i . .

: %3 0 0 E (1 _ V) : Constitutive matrix for Plain stress




Calculating the element 1 matrices

80 3
70 // ® Element 1
60 / E= 7 00E+04|11Pa 1 [pr O b, O by O
/ :
50 / ni= 033333332 [Bl=5[0 a1 0 & 0 o
Y 40 / he= 2lmm ¢lecx b1 ¢z by c¢3 b3
t 30 Ae=| 2000 |mm°
20
/ = Xy, — : 1 v 0
. / a =x X
notationlocal 1° b e e v 1 0
0 ¥ 2 bi =¥j = Yk Pl=a=m 1
l (1) 0 1020304050 (2) Ci = X — Xj 0 0 E(l_v)
node X Vi X Y ¥k vk 5-___;i________Bi________gi____:
® 0 0 50 0 50 80 4000 -80 0 :
@ 50 0 50 80 0 0 : 0 80 50 !
® 50 80 0 0 50 0 : 0 0 50 !
-0.02 0 0.02 0 0 0 -0.02 0 0
— T— 4
B1_ 0 0 0 -0.0125 0 0.0125 B1 — 0 ] 0.02
0 -0.02 -0.0125 0.02 0.0125 0 0.02 ] -0.0125
0 -0.0125 0.02
78750 26250 0 a 0 00175
D=| 28270 78750 0 0 0.0125 0
0 0 26250




80 y Calculating the element 1 matrices
70
/
60 / 0 6 5625 0 &
50 /
40 105 6.5625
30 T
ig // B1 DB1= 6.5625 -13.125 | -410156 | 6.
0 a 5 6x3 3x3 3x6 | g5 105 | -13.125 | 2280469 | 65625 |-12.2047
0 10 20 30 40 50
0 65625 | -410156 | 65625 |4101563| O
6.5625 0 55625 |-1223047 | 0  |12230469

Matrix multiplication example:

78750 26250 0 -0.02 0 0.02 0 ] 0
262450 78740 0 0 0 0 -0.0125 0 0.0125
T,
B ' 0 0 26250
1
-0.02 0 0
0 0 -0.02
0.02 0 -0.0125 -13.125 | -4.10156 | 6.5625
0 -0.0125 0.02 2280469 | 65625 |[-12.3047
0 0 0.0125 6.5625 |4.101563 0
0 0.0125 0 -12.3047 0 12.30489




80 3 (Calculation of the stiffness matrix of element 1

70 //
60 / 315 0 -31.5 5.A625 0 -6.5625
50 7
40 / 0 10.5 5.A625 -10.5 -6.5625 0
30 T
ig / B1 DB1= -31.5 G.A625 | 3560156 | 13125 | 410156 | 65625
0 1;4 2 5.A625 -10.5 13125 [ 22 80469 | 65625 | -12.3047
0 10 20 30 40 50
ST T T T T T T T T T T T T T T s s I 0 -5.A625 | 410156 | 65625 (4101563 0
1 1
I _ T I
: [k]e - Aete [B] [D][B] : -6.5625 0 55625 | -12.3047 0 12 30459
L_ox6 o ___f 6x3_3x3 3x6
element matrix of element 1:
Ll W Ll W Ll W

U -126000 | 26250

v 0 42000 26250 -42000 | -26250 0
k1 - U -126000 26250 142406.3 | -52500 | -16406.3 | 26250

v 26250 -42000 -52500 | 81218.75| 26250 | -492188

U 0 -26250 -16406.3 | 26250 | 16406.25 0

v -26250 0 26250 | -49218.8 0 49218.75




Kq*

Determination of the extended stiffness matrix of element 1

80 3
70 /
60 /
50 ,/
40 /
30
20
10 /[
0 2
0 10 20 30 40 50
extended stiffness matrix of element 1:
u1 V1 uz2 v2 u3 v3 u4 v4
u1 126000 0 -126000 | 26250 0 -26250 0 0
v 0 42000 | 26250 | -42000 | -26250 0 0 0
uz2 126000 | 26250 |142406.3| -52500 |-16406.3 | 26250 0 0
v2 26250 | -42000 | -52500 (9121875 28250 |-492188| () 0
u3l 0 26250 | -16406.3 | 26250 |1640625| O 0 0
v3 -26250 0 26250 | -49218.8 0 |4921875| () 0
4 | 0l O] 0] O] 0] 01O 0
vi | 0|l 0| 0| O] O|O]|oO 0




® g@ Calculating the element 2 matrices
80 ¢4
70
60 // Element 2
o / E= 7.00E+04| P [ 0 B, 0 by 0
/ ni= (33333333 _ 0 0
y 40 / he= 2 mm [B] - 24 C1 Ca C3
e
30 /. pe=| 2000 |mm? ¢t by ¢ by c¢3 b3
L> 20 / Donos= &0 MPa
local A a; = XYk — Xk . v 0
notation (1) 0 10 20 30 40 50 b; = Vi — Yk [D] = A v 1 ) 0
-V
| o= % 0 0 G-
___________________________ ,
node X yi X Vi % k y k | ai bi Ci |
@ 0 0 50 80 0 80 L4000 0 50 i
@ 50 80 0 g0 0 0 5 0 a0 0 |
® 0 50 0 0 50 50 v o | s | s | :
0 0 0.02 0 -0.02 0 0 0 0.0125
_— T_
Bz_ 0 -0.0125 0 0 0 0.0125 52 — 0 -0.0125 0
-0.0125 0 0 002 | 00125 | -0.02 0.02 0 0
0 0 0.02
78750 26250 0 0,07 ) 00125
D= 2s250 78750 0 . 00125 | 000
0 0 26250




80
70
60
50
40
30
20
10

I

/

1
s

0 10 20 30 40 50

Calculation of the stiffness matrix of element 2

T -
B, DB,=

element matrix of element 2:

=

41015625 0 0 -5.5625 | -4.10156 | 6.5625
0 1230469 | -6.5625 0 6.5625 | -12.3047

0 -5.5625 31.5 0 -31.5 6.5625

-5.5625 0 0 10.5 8.5625 -10.5
-4.1015625 | 6.5625 -31.5 6.5625 | 3560156 | -13.125
6.5625 -12.3047 | 65625 -10.5 -13.125 | 22.80469

-16406.3 | 26250
0 4821875 -26250 0 26250 | -49218.8
0 -26250 126000 0 -126000 | 26250
-26250 0 0 42000 26250 -42000
-16406.25 26250 -126000 | 26250 | 142406.3| -52500
26250 -49218.75 26250 -42000 | -52500 |81218.75




Determination of the extended element stiffness matrix 2
3

80 o4

/|

70
60

50

40

30

¥

/

20

10/
0 +1

0 10 20 30 40 50

extended stiffness matrix of element 2:

k2*=

/

/

u1 V1 uz2 V2 u3 v3 ud v4
u1i 1640625 O 0 0 0 -26250 | -16406.3 26250
V1 0 |4921875] () 0 26250 0 26250 | -49218.75
u2 0 0 0 0 0 0 0 0
V2 0 0 0 0 0 0 0 0
u3l 0 -26250 0 0 126000 0 -126000 26250
v3 26250 0 0 0 0 42000 | 26250 42000
ud 16406.3 | 26250 0 0 | -126000 | 26250 | 1424063 52500
v4 26250 | -492188 | () 0 26250 | -42000 | -52500 | 9121875
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Determination of the global stiffness matrix

extended stiffness matrix of element 1:

extended stiffness matrix of element 2:

ul v1 u2 v2 u3 v3 ud v4 ut v1 u2 v2 u3 v3 u4 v4
ui 126000 0 126000 | 26250 0 -26250 0 0 ul 1640625 0 0 0 0 26250 | -16406.3 26250
v1 0 42000 | 26250 | -42000 | -26250 0 0 0 V1 0 |4e21875| 0 | -2e250 0 26250 | -4921875
U2 | -126000 | 26250 |1424063| -52500 |-16406.3 | 26250 0 0 u2 0 0 0 0 0 0 0 0
k=] v2 26250 | -42000 | -52500 |9121875| 26250 |-492188( () 0 ky*=| w2 0 0 0 0 0 0 0 0
ul3 0 26250 | -16406.3 | 26250 | 16406.25 0 0 0 u3 0 26250 0 0 126000 0 126000 26250
v3 -26250 0 26250 | -482188 0 4921875 () 0 v3 -26250 0 0 0 0 42000 | 26250 -42000
u4 0 0 0 0 0 0 0 0 ud |-1ee083| 26250 | () O | -126000 | 26250 [1424083| -52500
v4 0 0 0 0 0 0 0 0 v4 | 26250 |-a02138| () O | 26250 | -a2000 | 52500 | 9421875
global stiffness matrix: \ l
u1 v uz2 V2 u3 v3 u4 v4
ui 142406.3 0 -126000 | 26250 0 -52500 | -16406.3 26250
v 0 91218.75 | 26250 -42000 | -52500 0 26250 -49218.75
uz2 -126000 | 26250 |[142406.3| -52500 | -16406.3 | 26250 0 0
K: V2 26250 -42000 | -52500 |91218.75| 26250 | -49218.8 0 0
NDOF x NDOF
u3 0 -52500 | -16406.3 | 26250 |[142406.3 0 -126000 26250
V3 -52500 0 26250 | -49218.8 0 91218.75| 26250 -42000
ud -16406.3 | 26250 0 0 -126000 | 26250 | 142406.3 -52500
v4 26250 | -49218.8 0 0 26250 -42000 | -52500 91218.75
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Introduction of boundary conditions to the global stiffness matrix

pma X
.

?IHTTTTM 3

. 2 Boundary
1 ey e conditions
u1 : V1 u2 V2 u3 v3 ud v4 1
u1 | 1424us.iz 0 -126000 | | 26250 0 -52500 |}16406.3 26250 | ul=0
v | 0 b1218.7§ | 26250 ||-42000|| -52500 0 26250 -49218.75 | vi =0
uz2 -12600q || 26250 | | 142406.3 | |-52500 | | -16406.3 | 26250 0 0
K= V2 | 26250| ||-42000| | -52500 |p1218.7]| 26250 | -49218.8 0 0 | v2 =0
NDOF > NDOF u3 0 -52500| | -16406.3 | | 26250 | | 142406.3 0 -126000 26250
v3 -52500 0 26250 | 49218.8 0 91218.75 | | 26250 -42000
ud | [j1e4oe§ || 26250 0 0 -126000 | 26250 |[l42406. -52500 | ud =0
va 26250| | 49218.¢8 0 0 26250 | -42000 ||-52500 91218.75
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Equivalent load vector of surface loads

Proa
41111, | =50mm ¢
; 1112, 3 e s Lpl=lp. b, ]=[0 p(S)J{O, pm(l—S)J
2 70 /7® |
o / p, . =60MPa
40 /
S A R
: 2 L 0 |/ ileJe=teflpx1pyJ[01 N, 02 N, 03 Ng]ds
2o °.e X od1 : .
1 0
Nl(S):O

@

Fel=n[lp.6). p,6

JNl(S) 0 N, (s) 0 N, (S) 0 ds =
0 N() 0 Nys) 0 Nys)|

“lF", B R RS R OR,

13




Equivalent load vector of surface loads

l |
R =h[ p,(s)N,(s) ds=h[0-0ds =0
0 0

R = hlj P, ($)N,(s) ds = hj Prex (1—7’)-0 ds=0

| |
R =h[ p,(5)N,(s) ds=h[0-> ds=0
0 ok
p I‘ ‘ S, S 1
F4 :h py(S)NZ(S)dSZh pnax(l_l)ld5=6pmx|h=1000N
0 0
l |

F.” =h{ p,(s)N,(s) ds=h 'o-(1—i°‘) ds=0

0 0

| |
F.> =h([p,(s)Ny(s) ds=h pm(l—ls)-(l—f)ds:épmlh:ZOOON

0 0

®

80 gl
70

60

50

40

an

Fp
2 | /

Flp —

10
04/1

T
@0 10 20 30 40 50

oO|lOo|lOo |0 | O

1000

2000
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NxN

Determination of nodal displacements

pn‘e-
HHTTM 3 R
R
yl
2 RyZ
L X X 2
o Rxl
uz u3 v3 v4
U2 1424086.3 | -16406.3 26250 0
— U3 -16406.3 | 1424086.3 0 26250
v3 26250 0 91218.75 | -42000
v4 0 26250 | -42000 |91218.75
0
K-1F
F= 0 )
Nx1
1000
2000

0 Rx1 Rx1
0 Ry1 Ry1
0 0 0
Fé=| O F'=| Ry2 F=| Ry2
0 0 NDOF x 1 0
1000 0 1000
0 Rx4 Rx4
2000 0 2000
uz2 u3 v3 v4
U2 7.71864E-08 | 1.20993E-06 | -3.02221E-06 | -1.7397E-06
K'1= U3 1.20993E-06 | 7.71864E-06 -1.7387E-06 | -3.02221E-06
NxN
V3 -3.02221E-06 | -1.7397E-06 | 1.53082E-05 | 7.54899E-06
V4 -1.7397E-06 | -3.02221E-06 | 7.5489%E-06 | 1.53082E-05
-0.006502 |mm uz2
(=|-0.007784 |mm u3
MNx1
**1 0.030406 |mm v3
0.038165 |mm v4
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Determination of strain and stress in element 1

80

70

3

60

50
40

30

20

10
0-/1

» 2

0 10 20 30 40 50

-0.02 0 0.02 0 0 0
B.= 0 0 0 -0.0125 0 0.0125 qq=
ne x1
0 002 | -00125 | 002 | 00125 0
B,q, /
78750 26250 0 -0.000130032
D=| 28250 78750 0 €,=| 0.000380077
0 0 26250 -1.60313E-05

0|mm u1

O{mm V1

-0.006502|mm uz2

0|mm V2

-0.007784|mm u3

0.030406|mm V3
D, -0.263 | MPa
mm) G,=| 2652 | MPa
-0.421 | MPa
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Determination of strain and stress in element 2

80 +4 / 3
70
/
60 /
50 ,./
40 /
30 ‘/
/
20 / O(mm ui
10
0 ‘/* Olmm V1
0 10 20 30 40 50
q2= -0.007784 | mm u3
0 0 0.02 0 -0.02 0 ;
"“*7 1 0.030406|mm v3
0 -0.0125 0 0 0 0.0125
O|mm ud
0.0125 0 0 002 | 00125 | -0.02
0.038165|mm v4
B,qa, /
78750 26250 0 -0.000155682 De 0.263 | MPa
2
26250 78750 0 €,=| 0.000477066 —> O,=| 33.48 | MPa
0 0 26250 -0.000155183 -4.074 | MPa

17




Determination of elastic strain energy in elements

30 3

70 / 80 4 3
60 / 70 /
/ 60 /
50 /
/ 50
40 / /
40
30 /
30 /
20 / 20 ,/
10 ’4’ w0 |/
0 5 2 0 1

0 10 20 30 40 50 0 10 20 30 40 50

Ue =3 [lel{o} d0, = ; lel{o} [ da

N, 1x33x1 1x33x140,

U= 20.23940803 nmm \ l U,= 33.12895375 Nmm

U= 53.37 nmm

Uexact= 59.35 tmm

U=89.93% U,y aet

18




4 Prmax Determination of solutions at point P on the boundary of elements
A 80 3
; 70 / Element 1
60 /‘
50 /
P 40 /
30 F
20
9
t 2 10 A
20 2.0 0 ‘/1 2
1 0 10 20 30 40 50
node X i ¥ Y ¥k y kK ai bi ci
0 0 50 0 50 80 4000 80 0
50 0 50 80 0 0 0 80 50
50 80 0 0 50 0 0 0 50

Ni (s, ¥p) = N,;(12.5,20) =

N, (X5, ¥p) =N,(12.5,20) =

N3 (X, V) = N;3(12.5,20) =

2-A

a, +0,X, +C,y, _ 0+80-12.5+(-50)-20 0
2-A

a, +bx, +cy, 0+0-125+50-20 1
2.A,  2-2000 4

a, +bX, +C,yp _ 4000 mm? +(-80mm)-12.5mm +0mm - 20mm _ 3
2-2000 mm®

4
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Determination of solutions at point P on the boundary of elements

®
3 1 i 3
N,(12.5,20) + N,(12.5,20) + N, (12.5,20) = | + 0+, =1 7 7
60 /
e o /
|x ZN(xy)xl:>x —ZN(xp,yP)x—N X AN, X, + N, - X, = “© T4 ¢
N L > 7
0+0-50+-50 212.5 mm A l,
I_fl_s _____ ‘l ST (1) 0 10 20 30 40 50 (2)
= ZN(X Y): y.,:yp ZN(xp,yp) Vi =Ng- ¥+ Np-y, + Ny yg = : 1
_____ mm u
r____l mm
§ 0+0-0+-80="20 mm_ | ° -
4 A —— - q,=| -0.006502|mm u2
I—T 3T [ 3 nexd O{mm v2
:u:ZNi(x,y).ui::up:ZNi(xP,yP)-ui:Nl-u1+N2~u2+N3~u3= 0.007784jmm | U3
L d=L - J i=1 0.030406|mm v3
j 0+0-(~0.006502 )+l -(-0.007784 ) =1-0.00195 mm|
e s T
:V=ZNi(x,y)-vi::>vp—ZN(xP,yP)v—N -V, +N, v, +N,-v, =
L — d=l — — — — — J i=1
3 s :

20




4 Pmay Determination of solutions at point P on the boundary of elements
Mttree, 3 . 5
t o | ’ Element 2
70
60 //
50 /
P 40
30 P /
2 20 ,C.(
t 10 /
@0 10 20 30 40 50
X i Vi Xj Vi % k VK " = -
0 0 50 80 0 80 4000 0 o0
a0 11 0 a0 0 5 = :
0 80 0 0 a0 an 0 50 -

N, (X5, Ys) = N,(12.5,20) =

a, +bX, +C,yp _ 4000 mm?® +0mm -12.5mm + (-50mm)-20mm _ 3

2-A 22000 mm’ 4
N, (x.,V,) = N, (12.5,20) = 22 +PoXp +CoYp _0+80-125+0-20 _1

2-A 2.2000 4
N, (X, Vo) = N, (12.5,20) = ThXp +C5Yp _ 0+(-80)-12.5+50-20 _

2-A 22000

21




Determination of solutions at point P on the boundary of elements

;@

u1

vi

u3

v3

u4

v4

®

N,(12.5,20)+ N, (12.5,20) + N, (12520)‘3+411+0 1 0 - ’
S — MRS
IX ZN(XY)XbX _ZlN(XP’yP)X_N XN X+ Ny X = :g P/

T |/

.0+--50+0-0= '125mm. 10 1/

4 4 - 001020304050
< T @
= ZN(X Y): y.,:yp ZN(xp,yp) Vi =Ng- ¥+ Np-y, + Ny yg =

_____ O{mm

3 1 ;-____ . Olmm

—0+-—-80+0-80 =20 mm local notation

4 4 -——— (,=|-0.007784|mm
: """"" I 3 = | 0.030406|mm
IUZZNi(X’Y)’Ui:jup:ZNi(XP’yP)'ui:Nl'u1+N2’u2+N3'u3: 0|mm
L —3 ——————— J 1‘ 1‘ 0.038165|mm

he +f (-0.007784 )+0-0=-0.00195 mm1 Uy Uy

4 g4 N TR T ) global notation
1= =S T
V= D Ni(x,y)- v':>vIO :ZNi(xp,yP)-vi =N, -V, +N, -V, + N, -v, =
I i—1

§ O+1 0.030406 +0-0.038165 'O 0076 mm ! Vs Vs

4 4  keeeme=- i global notation
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Displacements at point P on the boundary of elements

UX displacement

MN PLOT NO. 1
NODAL SOLUTION
STEP=1

SUE =1

TIME=1

Ux (AVG)

PowerGraphics
EFACET=1
AVRES=Mat

DMX =.038165
SMN =-.007784
-.007784
-.0065919
. 006054
005189
004324
00346
0025595
LO0173
. 865E-03

-0.006502

q= -0.007784

Nx1

0.030406

0.038165

BOLONECNN

L L e |
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Displacements at point P on the boundary of elements

UY displacement

-0.006502 |mm u2
=|-0.007784 |mm u3

N1 0.030406 |mm V3

0.038165 |mm v4
y
X
r==-"
' 0.0076 +—

0.0076

e o o o

PLOT NO. 2
NODAL SOLUTION
STEP=1

SUB =1

TIME=1

Uy (AVE)

038165
038165
0

004241
008481
L012722
016962
021203
025444
025684
033925
038165

BOLOREOEN

[mm]
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Strain in X at the boundary of elements
-0.000155682

€,=| 0.000477066

-0.000155183

_P_LQI Qe - - - o
NODAL SOLUTION

)
SUB = SUB =1
TIME=1 TIME=1
EPELX (NOAVG) EPELX (BVG)
RSYS=0 RSYS=0
PowerGraphics PowerGraphics
EFACET=1 EFACET=1
DMX =.033165 AVRES=Mat
SMN =-.156E-03 DMX =.038165
SMX =-.130E-03 SMN =-.156E-03
_.156E-03 SMX =-.130E-03
B 55 s . 156E-03
B _ i505-03 s
1 _ 147E-03 B _ i508-03
O . 144m-03 1 _.1478-03
B _ 1418-03 O _ 1448-03
1 1398-03 B0 _ 141E-03
L1 _.136E-03 1 _.139E-03
L . 1338-03 C 1 _.1368-03
B 50503 L1 . 1338-03
B _ 50503

-0.000130032

€,=| 0.000380077

-1.60313E-05
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Strain in Y at the boundary of elements

y
. -0.000155682
g, strain L
X 82= 0.000477066
>4
-0.000155183
N MY - PLOT NO. 13 __
Lglﬁgg?_T_sio_LyT_IPTﬂ NODAL SOLUTION !
TTSTEF=1T T T T T T T
SUB =1 SUEB =
TIME=1 TIME=1
EPELY (NOAVG) EFELY (BVG)
REYS=0 REY5=0
PowerGraphics PowerGraphics
EFACET=1 EFACET=1
DMK =.038165 AVRES=Mat
SMN =.380E-03 DM =.038165
SMH =.477E-03 SMN =.380E-03
2003 SMX =.477E-03
o -oo1m-03 .380E-03
= . 402E-03 s s
.412E-03 B | 4025-03
O 4238-03 I 4128-03
5 .434E-03 0 4238-03
L445E-03 B2 4345-03
L1 456E-03 1 4458-03
L1 s66E-03 L1 . 4568-03
Bl 05 L 4e6E-03
Bl s

-0.000130032

€,=010.000380077

-1.60313E-05




Shear strain at the boundary of elements

-0.000130032

€17\ 0.000380077

\
-1.60313E-05

-0.000155682

£,=| 0.000477066

_-0.000155183

SUB =1
TIME=1
EPELXY  (NOAVG)
RSYS=0
PowerGraphics
EFACET=1
DMX =.038165
SMN =-.155E-03
SMX =-.160E-04
_.155E-03
B 0503
B _ 124503
1 _.109E-03
O _ 9338-04
B8 _ 7795-04
C . 624E-04
L1 _.470E-04
L1 _ 3158-04
B _ 50504

- PLOT NQ._ _14_ _ _

NODAL SOLUTION

(AVGE)

PowerGraphics
EFACET=1
AVRES=Mat

SMN =-.155E-03

=-.160E-04
.155E-03
. 140E-03
.124E-03
.1059E-03
.933E-04
TTSE-04
LG6Z24E-04
-.470E-04
-.315E-04
-.160E-04

BOLONEEEN
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Stress in X at the boundary of elements

+=0.263 | MPa
26.52 | MPa
-0.421 | MPa

o———

I ELEMENT SOLUTION

0.263

2_

MPa
MPa

MPa

PLOT HNO. 9

LsTRped = == = = = = =
SUB = SUB =
TIME=1 TIME=1
oH (NOAVG) ¥ (BVGE)
RSYS=0 RSYS=0
PowerGraphics PowerGraphics
EFACET=1 EFACET=1
DMX =.038165 AVRES=Mat
SMN =-.263011 DMX =.038165
SMX =.263011 SMN =-.263011
~.263011 SME =.263011
oy ~.263011
B 146117 B o
O _.og767 B 146117
029223 0 _. 05767
B 520223 1 029223
L1 08767 B2 029223
L1 146117 L1 05767
L 204564 L1 146117
B o500 L 204564
B o500
[MPa]
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Stress in Y at the boundary of elements
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Shear stress at the boundary of elements
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Strain in Z at the boundary of elements
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The impact of discretization on the quality of results
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The impact of discretization on the quality of results
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The impact of discretization on the quality of results
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The impact of discretization on the quality of results
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The impact of discretization on the quality of results
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