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Model prostokatnej tarczy

pmax=60M Pa Prmax
il f"ﬁmm 3
4
/
c ' /
. @_ _________ Eﬁ ,_.2

Model ¢wiartki tarczy
o dwdch elementach skonczonych




Przypomnienie dla elementu CST w stanie PSN

funkcje ksztattu = znormalizowane pola:

_Az(xy) 1
N3(x,y) = o (as+ b3x + c3y)
e e
gdZie: Ay = X2Y3 — X3Y2 A= X3Y1 — X1)3 ; Az = X1Y2 — X2)1 a; = XjYi — Xk Yj
by =y, —y3 ; b=y —w ;o bz=y1 =y » b =y; — Vi
€1 = X3 — X3 ; Cr = X1 — X3 ; C3= Xy — X1 Ci = X — X;

b, 0 b, 0 bs; O

| 1 i

! [B] = 24 0 ¢ 0 ¢ 0 ¢ : lokalna macierz sztywnosci elementu:
: ¢lei b1 ¢ by c3 b3 : A 7:""'""".
:'___________________________________________________________I__" i [k]e — Aete [B] [D][B] :
: E L v 0 : I 6X6 6x3 3X3 3x6 !
! v 1 0 I e e

1 D — 1

: [ ] (1 — VZ) 0 0 1(1 _ V) : macierz

S 2 | konstytutywna dla PSN:




Wyliczanie macierzy elementu 1

80 3
70 // (3  Element 1
60 / E= 7.00E+04|1Pa 1 |pr 0 b, 0 b3 O
50 7 ni= 033333333 [B] = A 0 ¢¢ 0 ¢, 0 5
Y a0 / he= 2\mm ¢lex by ¢ by c3 b3
t 30 Ae=| 2000 |mm?
x 27/ 1 v 0
notacja 10 / t s sy v 1 0
0o L2 by = ¥j = Y Pl=5= 1
lokalna A=v)lo o0 Z(1-
l (1) 0102030405 (2 Ci = X — X; > =)
node X W Kj ".-‘j ¥® kK vk :____ETi________EJi _________ C i____-l
@ 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— i
B.= 0 0 0 -0.0125 0 0.0125 B1 — 0 0 0.02
0 002 | -00125 | 002 | 00125 0 0.02 0 -0.0125
0 00125 | 002
78750 26250 0 0 0 0.0125
D=| 28250 78750 0 0 0.0125 0
0 0 26250




80 VE Wyliczanie macierzy elementu 1
70
60 / 31.5 0 -31.8 5.5625 0 -6.5625
50 /
40 / 0 105 | 65625 | -105 | -65625 0
30 T
ig // B1 DB1= -31.5 6.5625 | 3560156 | -13.125 | 410156 | £6.5625
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 |-123047 | 0  |12230469

Przyktad wymnazania macierzy:

78750 26250 0 -0.02 0 0.02 0 0 0
26250 78750 0 0 0 0 -0.0125 0 0.0125
T
B1 | 0 0 26250 0 002 | 00125 | 002 | 00125
— — e e e
002 0 0 315 0 315 | 65625 0
0 0 0.02 I 0 105 6.5625 105 8.5625
0.02 0 0.0125 315 6.5625 |35.60156| -13.125 | -4.10156
0 00125 | 002 65625 405 | -13125 | 2280469 | 65525
0 0 0.0125 0 6.5625 | -4.10156 | 65625 |4.101563
0 0.0125 0 _6.5625 0 6.5625 | -12.3047




80 3

10 /£

0% » 2

4
0 10 20 30 40 50

____________________________

[k, = Aot [BIT[DI[B]

6X6 6x3 3x3 3X6

Wyliczanie macierzy sztywnosci elementu 1

/ B1TDB1=

315 0 -31.5 6.5625 0 -6.5625
0 10.5 6.5625 -10.5 -6.5625 0
-31.5 6.5625 | 3560156 | -13.125 | 410156 | 6.5625
6.5625 -10.5 -13.125 | 22.80469 | 65625 | -12.3047
0 -5.5625 | -410156 | 6.5625 | 4101563 0
-5.5625 0 6.5625 | -12.3047 0 12.30469

v v U v

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




Wyznaczenie rozszerzonej macierzy sztywnosci elementu 1

80
70
60
50
40
30

/Z

*3

20
10 /£
0-/1

» 2

0 10 20 30 40 50

rozszerzona macierz sztywnosci elementu 1:

u1 v1 u2 T u3 V3 u4 v4
u 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( 26250 |-492188| () 0
u3 0 -26250 |-16406.3 | 26250 | 1640625 0 0 0
v3 26250 0 26250 |-492188 0 4921875 () 0
u4 0 0 0 0 0 0 0 0
v4 0 0 0 0 0 0 0 0




® @ Wyliczenie macierzy elementu 2

80 3
70
60 /// Element 2
E= 7.00E+04|11Pa b 0 b, 0 b
y >0 / ni= 033333333 (8] = Lo o o ¢ 03
10 / he= 2[mm - 24, bl bz
t 30 / Ae=| 2000 |mm° Ll
20 / Ponas= 80 MPa
local | A a; = XYk — Xk 5 1 11/ 8
notation @ 0 10 20 30 40 50 bi =Y — Yk [D] = 7 o v
—v
| o= % 0 0 G-
..
node X Vi X V] Xk vk ! ai bi Ci
@ 0 0 a0 80 0 80 I 4000 0 a0
@ a0 80 0 80 0 0 | 0 80 0
@ 0 80 0 0 50 80 :____Q ________ 80 | __ &0 __ ]
0 0 0.02 0 -0.02 0 ] 0 -0.0125
- T—
BZ_ 0 -0.0125 0 0 0 0.0125 82 = 0 -0.0125 0
-0.0125 0 0 0.02 0.0125 -0.02 0.02 0 0
0 0 0.02
78740 26250 0 002 0 0.0195
— 26250 78750 0
D 0 0.0125 -0.02
0 0 26250




80
70
60
50
40
30
20
10

Jb

/

1
s

0 10 20 30 40 50

Wyliczenie macierzy sztywnosci elementu 2

B, DB,=

macierz sztywnosci elementu 2:

41015625 0 0 -5.5625 | -410156 | 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 6.5625 -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 | 142406.53| -52500
26250 -49218.75 26250 -42000 | -52500 [ 91218.75




Wyznaczenie rozszerzonej macierzy sztywnosci elementu 2

80 ¢4

7

70
60

50

40

30

¥

/

20

10/
0 +1

0 10 20 30 40 50

/

rozszerzona macierz sztywnosci elementu 2:

k2*=

/

3

u1 v1 uz2 V2 u3 v3 ud v4
u1 1640625 0O 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
U4 | -164063 | 26250 0 0 |-126000 | 26250 |1424063| -52500
v4 26250 | -492188 | () 0 26250 | -42000 | -52500 | 9121875
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Wyznaczenie globalnej macierzy sztywnosci

rozszerzona macierz sztywnosci elementu 1: rozszerzona macierz sztywnosci elementu 2:
u1 vi u2 v2 u3 v3 u4 v4 ul vl 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
vl 0 42000 | 26250 | 42000 | 26250 | 0O 0 0 v o |eo21875| () Q | 28250 | o | 28250 | -2021875
U2 | -126000 | 26250 |1424063| -52500 | -164063 | 26250 | () 0 u2 0 0 0 0 0 0 0 0
kKy*=| w2 26260 | -42000 | -52500 |9121876| 26250 |-4e2168| () 0 ky*=| w2 0 0 0 0 0 0 0 0
u3 0 | -28250 |-164083 | 26250 |1640825| O 0 0 u3 0 |20 | 0 O |12s000| o |-126000| 26250
V3 26250 0 26250 |-482188 0 49218.75 0 0 v3 -26250 0 0 0 0 42000 | 26250 -42000
u4 0 0 0 0 0 0 0 0 ud | -162062| 26250 | () 0 | -126000 | 26250 |1424083| 52500
v4 0 0 0 0 0 0 0 0 v4 | 2250 |ao2188| () O | 26250 | -az000 | 52500 | 9421875

globalna macierz sztywnosci: \ l

u1i v1 uz V2 u3 v3 ud v4
u1 142406.3 0 -1286000 26250 0 -52500 | -16406.3 26250
V‘I 0 91218.75| 26250 -42000 -52500 0 26250 -49218.75
U2 -126000 26250 | 142406.3( -52500 | -16406.3 | 26250 0 0
K: \,r2 26250 -42000 -52500 | 91218.75| 26250 | -49218.8 0 0
NDOF > NDOF U3 0 -52500 | -16406.3 | 28250 [ 142406.3 0 -126000 26250
VS -52500 0 26250 | -49218.8 0 91218.75| 26250 -42000
U4 -16406.3 | 26250 0 0 -126000 26250 | 142406.3 -52500
V4 26250 | -49218.8 0 0 26250 -42000 -52500 91218.75




Wprowadzenie warunkéw brzegowych do globalnej macierzy sztywnosci

K=

NDOF x NDOF

pmax

41

|: TTT'M 3

. 2

1 L N 1§ 20

u1 : v1 uz V2 u3 v3 ud v4

u 1 | 142406.i! 0 -126000 26250 0 -52500 |p164086.3 26250
V‘I | 0 B1218.7 26250 -42000 -52500 0 26250 -49218.75
U2 -12600( 26250 | | 142406.3 | |-52500 ) | -16406.3 | 26250 0 0
V2 | 26250 -42000 -52500 | p1218.74 26250 | -49218.8 0 0
U3 0 -52500) | -16406.3 | | 26250 | | 142406.3 0 -126000 26250
VS -52500 0 26250 49218.8 0 91218.75 | | 26250 -42000
U-4 | -164086. 26250 0 0 -126000 26250 |[H42406. -52500
V4 26250 | F49218.5 0 0 26250 -42000 -52500 91218.75

Warunki
brzegowe

!

ul=0
v1=0

u4 =0
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Wektor obcigzenia rownowaznego od sit powierzchniowych

pmax
4 | =50mm ¢
I:mmm 3 0 5 Lpl=lp. p,J=10, PE)=[0 prull-)
7 |
2 gg /| @
0 / P =60MPa
40 /
\ 30 ,/ P oooomooooooooooon \
0 f/ 5 : N, 0 N, O N; O i
tg_._ u2 LX 10 4// ;leJezteflpx:pyJ[Ol N, 02 N, 03 N3] ds ;
1 0 ¥1 ! 0 |
N,(s)=0

S

S
@
M
3
N
2

ol NGS) O Nys) O Nys) O B
F Jz—hgtpx(s), py(s)J{ 0 NE o e o Ng(s)}ds_

e L L

@
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Wektor obcigzenia rownowaznego od sit powierzchniowych

p p
® FG':sp " FP
| | 80 4 3 ;
R =h|[ p,(s)N,(s) ds=h[0-0ds=0 - /@
0 0 50 /
) | | S 40 //
2 =h£ p, (S)N,(s) ds=h£ Pray(—)-0ds =0 i 7
| L 10 // R
ng :h. px(S)Nz(s) dSZh_ O-IdSZO @g olm 20 3|0 40 50
0 0 1
‘ ‘ S. S 1
F,”=h| p,(s)N,(s)ds=h| p,,,(1->)->ds="p,,lh=1000N
2 o - 6 5
| |
F.°=h[p,(s)N,(s)ds=h O-(1—IS)ds:O g
(')- | s s 1 Pl 0
|:6p = h py(S)NS(S) dSZ h pmax(l_i)'(l_*) dS:* pmaxlh :ZOOON 0
0 0 | | 3 1000
0
2000




v

NxN

Wyznaczenie poszukiwanych przemieszczen weztowych

pmax
MTTT'Hm 3 RX4
R
2 " R,
- Rxl
u2 u3 V3 v4
U2 142406.3 | -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=| o —
"*1 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
uz u3 v3 v4
U2 7.71864E-08 | 1.20993E-06 | -3.02221E-06 | -1.7397E-06
K'1= U3 1.20993E-06 | 7.71884E-06 -1.T387E-06 | -3.02221E-06
NxN
V3 -3.02221E-06 | -1.7397E-06 | 1.53082E-05 | 7.54899E-06
V4 -1.73897E-06 | -3.02221E-06 | 7.5489%E-06 | 1.53082E-05
-0.006502 |mm uz2
(=|-0.007784 |mm u3
Nx1
**1 0.030406 |mm v3
0.038165 |mm v4
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Wyznaczenie odksztatcenia i naprezenia w elemencie 1

80 3
70 /
60 ‘/
50 /
/
40 /
30
20
10 A
0 c/l I
0 10 20 30 40 50
002 0 0.02 0 0 0
B.= 0 0 0 -0.0125 0 0.0125 qq=
ne x 1
0 002 | -00125 0.02 0.0125 0
B,d, /
78750 26250 0 -0.000130032
D=| 28250 78750 0 €,=| 0.000380077
0 0 26250 -1.60313E-05

0|mm u1

0{mm v

-0.006502|mm uz2

0|mm )

-0.007784|mm u3

0.030406|mm V3
D, -0.263 | MPa
mm) o,=|2652 | MPa
-0.421 | MPa
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Wyznaczenie odksztatcenia i naprezenia w elemencie 2

80 ¢4 3
70 /
/
60 /
50 ,./
40 /
30 ‘/
/
20 / O/mm ui
10
0 ‘/* O|mm v
0 10 20 320 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 | -002
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 6250 -0.000155183 -4.074 | MPa
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Wyznaczenie energii sprezystej w elementach

30 3

70 /] 80 +4 3
60 / 70 /
/ 60 /
50 /
/ 50
40 / /
40
30 /
30 /
20 / 20 ,/
10 /f' w0 1/
0 % » 2 0o ¢1

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

Ue = 5 [lel{o} 02 = |el{o} [ d0,

N, 1x33x1 1x33x140,

U= 20.23940803 nmm \ l U,= 33.12895375 N

U= 53.37 nmm

Uexact= 59.35 tmm

U=89.93% U,y act

18




Prmax Wyznaczenie rozwigzania w punkcie P na granicy elementow

il
11, ; :
‘ e 3 ;g / Element 1
50 ,/
40 /
P 30 F
|: 2 ig /[
o0 o9 0 ‘/1 2
1 0 10 20 30 40 50

node X y ¥ YV ¥k y kK ai bi ci
0 0 50 0 50 &0 4000 -80 0
a0 0 50 80 0 0 0 80 -50
a0 80 0 0 50 0 0 0 50

» +C Y, _ 4000mm* +(-80mm)-12.5mm+0mm-20mm _ 3

N, (%, V,) =N, (12.5,20) = % +b1’f _

2-A 2.2000mm’
N, (X, ¥s) = N,(12.5,20) = a,+0,X, +C,¥p _ 0+80-12.5+(-50)-20 _ 0
2-A, 2-2000
N, (%, y,) = N, (125,20) = B 0% +CsYp _ 0+0:125+50-20 1
2-A, 22000 4

4
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Wyznaczenie rozwigzania w punkcie P na granicy elementow ®

80 3
3 1 70 //
N,(12.5,20) + N, (12.5,20) + N,(12.5,20) = —+O+ 4 =1 60 /
--------- w | | A
X = ZN(xy)x':>x —ZN(xp,yP)x—N X +N, X, + Ny X, = 0 R
20
L_3L1_____1_J -t 10//'

4 -0+0- 50+4 -50 :|12_5_m_m_' @% 0*10 20 30 40 5.02@)
RN *

Ly = Ni(x,y): y..:yp ZN(Xp,yp) Vi =Ny +Nyy, +Ng -y, = R
L=l o o o -

3 1 l____l O|mm vi
= .0+0-0+—. 80420 mm | q4=| -0.006502|mm u2
__4______4_| - nex1 O|mm V2

3 -0.007784|mm u3
|u ZN (X,Y)- u,::>u —IZl:N (X, ¥p)-U =N, -u, + N, -u, + N, -u, = oy B
3 1, o k=== ==

=", 0+0-(-0.006502) + ', -(-0.007784) .—o 00195 mm!

3

lv ZN(X y)v,:>v —ZN(xp,yp)v—N -V, +N,-v, +N,-v,

__.I.L _____ i=

j 0+0. 0+£11 0030406:|0_067_6_an“;

20




Prmax Wyznaczenie rozwigzania w punkcie P na granicy elementow

EI. HTTTTTM 3 ® @

80 4 3 Element 2
70

60 "/

50 /

w | P/

2 0 | B

o

10 /

0 1
@0 10 20 30 40 50

node X Vi X Vi ¥k vk al bi ci
0 0 50 80 0 80 4000 0 -50
a0 80 0 80 0 0 0 80 0
0 80 0 0 50 80 0 -80 50

: — .
N, (X.,Vs) = N, (12.5,20) = & +b1>fp +CYp _ 4000mm* +0mm-12.5mm+ (-50mm) - 20mm _ §

b
1!_!. o9

2-A 2.2000mm? 4
a,+b.x,+c¢ 0+80.125+0-20 1
N, ¥p) =N, (12.5,20) == ZPAE o 2.2000 4

a,+b.X, +C 0+(-80)-12.5+50-20
N3(Xe, ¥p) = N3 (12.5,20) = : ZF:A\% Ve ( 2)_2000 =0




Wyznaczenie rozwigzania w punkcie P na granicy elementow

®
N,(12.5,20) + N, (12.5,20) + N, (12520)_3+i+0 1 0 ’
60 /
_________ 50 r/
X = ZN(xy)x':>x —ZN(xp,yP)x—N X AN, X, + Ny X, = a0 m//
I ) 30 J
r= == 20 /o
~3.0+1.5040-0=025mm, A
4 4 =———— 0 1
;.__3_ _____ " @01020304050
1y =2 Ni(xy): y..:yp ZN(Xp,yp) Vi =Ny Y+ N, Y, + Ny y, =
I 0|mm
3 1 l—___l . 0|mm
=—0+—--80+0-80=20mm 1 notacja lokalna
4 4 -—— (J>=| -0.007784|mm
_________ ' 1 | 0.030406|mm
|u ZN(X y)- u,,:>u —ZN(xp,yP)u—N U +N,-u, +N,-u, = -
- —3 ——————— I =1 1‘ 0.038165|mm
b +f (-0.007784) +0- 0=|—0 00195 mmi U U,
i _4 _______ e [ notacja globalna
lv ZN(xy)v,:v —ZN(xp,yp)v—N -V, +N,-v, +N,-v,
__.I.L _____
_3 O+1 0.030406+0-0. 038165—IO 0076 mm ! Vs v

4 4  ememm——- I notacja globalna




Nx1

Przemieszczenia w punkcie P na granicy elementow

UX displacement

MM PLOT WO. 1
NODAL SOLUTION
STEP=1

SUB =1

UX [AVE)

PowerGraphics

-0.006502 EFACET=1

AVRES=Mat
DM¥ =.038165

-0.007784 —
=-.007784

-.007784
.006319

0.030406

006054
.005189

0.038165

.004324
.00346
.002595
.00173
. 865E-03

BCOLCRECNN 3

L T e e |
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Przemieszczenia w punkcie P na granicy elementéw

UY displacement

-0.006502
=|-0.007784
N1 0.030406
0.038165
y
X
e |
1 0.0076 +—

mm

mm

mm

mm

uz2

u3

V3 9

v4

)

0.0076.

e o - - -

PLOT NO. 2
NODAL SOLUTION
STEP=1

SUB =1

TIME=1

Uy (AVE)

0

004241
.008481
012722
016962
021203
025444
029684
033925
.038165

BOLOREOEN

[mm]

24




Odksztatcenia w punkcie P na granicy elementéw
-0.000155682

€,=| 0.000477066

-0.000155183
______________ : PLOT MO - 12— - -,
'ELEMENT SOLUTION | | NODAL SOLUTION |
TEP=1"""""""°"7" - = S~ sTEp=1 ~~~~  °
SUB = SUB =
TIME=1 TIME=1
EPELY (NOAVG) EPELX (AVG)
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
Bl 555 s . 156E-03
B _ i508-03 |
. 147E-03 B _ 1508-03
O . 144E-03 I . 1478-03
EE _ 141503 O _1445-03
1 . 1398-03 B _ 1418-03
L1 _.136E-03 1 _.1398-03
L _.1338-03 C 1 _.1368-03
Bl _ 50503 C 1 _ . 1338-03

B _ 50503

-0.000130032

€,=| 0.000380077

-1.60313E-05

25




Odksztalcenia w punkcie P na granicy elementow

-0.000130032

N 0.000380077

-1.60313E-05

-0.000155682
X 52= 0.000477066
”
-0.000155183
| ELEMENT SOLUTION |
STEP=T ~~ -~~~ -~~~
SUB =
TIME=1
EPELY (NOAVG)
RSYS=0
PowerGraphics
EFACET=1
OMX =.038165
SMN =.380E-03
SMX =.477E-03
.380E-03
B o s
B 4025-03
1 4128-03
O 4238-03
B 4348-03
1 445E-03
L1 456E-03
L1 s66E-03
Bl s

- PLOT NO._13__,
, NODAL SOLUTION
TTSTEP=IT T~ °
SUB =1

TIME=1

EPELY (AVG)

DMX =.038165
SMN =.380E-03

=.477E-03
. 380E-03
.391E-03
.402E-03
LA412E-03
L423E-03
.434E-03
.445E-03
.456E-03
L46eE-03
LATTE-03

BOLOREOEN
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Odksztatcenia w punkcie P na granicy elementéw

-0.000130032

€17\ 0.000380077

\
-1.60313E-05

-0.000155682

£,=| 0.000477066

’-0.000155133
LA TEMENT SOLUTION |

e
SUB =1
TIME=1
EPELXY  (NOAVG)
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Naprezenia w punkcie P na granicy elementéw
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Naprezenia w punkcie P na granicy elementéw

Y
G, stress L
X

\-0.263

A
G,=| 26.52

-0.421

0.263 | MPa
G,=| 3348 | MPa
-4.074 | MPa

I ELEMENT SOLUTION :
CsrERP=m - -

SUB =1

TIME=1

5Y (NORVG)

RSYS=0

PowerGraphics

EFACET=1

DMX =.038165

SMN =26.518

SMX =33.482

26.518

. ;o

B o5 065

L 25,839

O 25,613

B0 35,3357

L1 31,161

L1 31.935

L1 32,708

s
MPa
MPa
MPa

= BLOT NOw - 36— — -,
i NODAL SOLUTION |

-~ BTEp=T -~ - -~~~
SUB =1
TIME=1
Sy (AVG)
RSYS=0
PowerGraphics
EFACET=1
AVRES=Mat
DMX =.038165
SMN =26.518
SMX =33.482
26.518
. o oo
B8 5. 065
1 235,839
O 29,613
EE 35,357
1 31.161
L1 31.935
L1 35,708
s s
[MPa]

29




Naprezenia w punkcie P na granicy elementow
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Odksztalcenia w punkcie P na granicy elementéw

Y
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X
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| ELEMENT SOLUTION:
“STEP=F —— -~ -~~~
SUB =1
TIME=1
EPELZ (NOAVG)
R5YS=0
PowerGraphics
EFACET=1
DMX =.038165
SMN =-.161E-03
SMH¥ =-.12Z5E-03
-.161E-03
-.157E-03
-.153E-03
-.149E-03
-.145E-03
-.141E-03
-.137E-03
-.133E-03
-.129E-03
-.125E-03
1 -3
_'37]Iyl(_{L2634'26152):*_On125'10
g, =-_(o,+0,)= 7
- ;(0.263+33.48)=-0.161-10"°
3-7-10

]

-RIOT NO. _ _15___,

"NODAL SOLUTION |

~STEP=T -~~~ -
SUB =1
TIME=1
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Wptyw dyskretyzacji na jakoS¢ wynikow

DOF Solution
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R3YS=0
PowerGraphics
EFACET=1
AVRES=Mat
DM =.047134
SMN =-.00851Z2
=.00282
-.008912
-.00760%9
-.006305
-.005001
-.003658
.002354
-.0010%9
L213E-03
001517
00282

BCOCORBOEN -

|

V) §

PLOT NNO,. 2
NODAL SOLUTION
STEFP=1

SUE =1

TIME=1

Uy (AVG)
R3YS=0
PowerGraphics
EFACET=1
AVRES=Mat

DM¥ =.047134
SM¥ =.047134
0
005237
.010474
015711
.020549
026186
031423
03666
041897
047134

NENEIRE

[mm]

32




Wptyw dyskretyzacji na jakoS¢ wynikow
Horizontal stress o,

PLOT NO.__ 3 ____ _PLOT NO.__ T ___
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Wptyw dyskretyzacji na jakoS¢ wynikow

32

512

8000

Vertical stress o,

FLOT MNO, 4
i ELEMENT SOLUTION

SY (NOAVG)

PowerGraphics
EFACET=1

DM¥ =.047134
SMN =-.081405
SM¥ =59.284
-.081405
6.515
13.111
19.707
26.303
32.895
39.495
46.092
52.688
59.284

A0LDRECEN

pmax

?”“T 144 3

PLOT MNO. 3!

SY (AVE)

PowerGraphics
EFACET=1
AVRES=Mat
DM =.047134
SMN =.454006
SM¥ =58.853
454006
6.943
13.432
19.921
26.409
32.898
39.387
45.876
52.365
58.853

-—

ACLDREENN

[MPa]

34




Wptyw dyskretyzacji na jakoS¢ wynikow
Shear stress 1,
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Wptyw dyskretyzacji na jakoS¢ wynikow
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