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2.9.6

f oy ) E =200 GPa
Y T — 1, v =0.3
E_\ Exg = 5- 10_5
E_45 =2-107°
Sokt
p och M,,

Givet

Tunnvéggig cylindrisk behallare
Medeldiameter d = 50 mm
Véggtjocklek h = 2 mm

Ldsning

Borja med att bestdamma spanningstillstandet med hjalp av angpanneformlerna

pa pa
{FS 7.31} Tp = 07 = o o, =~ 0
Lagg till bidraget fran vridmomentet
M,
{FS 6.76} Tapmax =
{FS 6.81} W, = 2ma’t
Satt in i spanningstensorn
0 0
pa M,
S = h 2ma’h
M, pa

2mwat 2h 4.y,

Vi kan omvandla spanningarna till tdjningar med hjélp av Hookes lag. Eftersom en rad+kolumn
endast innehaller nollor ar systemet plant i spanning.
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{FS 3.4}

Toz
Yor =7
1 pa pa
0 =5(h ~vam)
_pa v
E(I, E—h(l—i)
1 /pa pa
e=5Gr T
-5z )
z=Ep\2""
M, M,(1+v)
y(pz= E = 2
2 ma’hE
2ma h(—Z(l +v))

Nu kan vi anvanda de uppmétta vardena for att férhoppningsvis bestdimma M,, och p.

{FS2.21} e(p) = &, cos® @ + g, sin* @ + ¥y, sin ¢ cos ¢

{FS 2.22} y(p) = (ey — ex) Sin 2¢ + ¥y, COS 2¢
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“45 450
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\450
€45

‘Illlllllll

S

Vi har att

. 1 1 1

(45 = o5 = £ (3) + 22 (3) + 10 (3)

_pa vy pa/l ) M,(1+v)
( 2) Eh (2 V)T Tna?hE

v 1 M,(1+v)
25_45Eh=pa<1——+——v>+—

2 2 Ta?

3 3vy M,(1+v)

2e_4sEh = pa (E — 7) + ar

Y = na? [2 Eh (3 31/)]
T Ty [fE st TP T

Stoppa in i det andra sambandet
. 1 1 1
£(90 + 45°) = g45 = ¢, (E) + ¢, (E) — Yxy (E)

pa v pa /1 M,(1+v)
2845 = ﬁ(l B E) + ( v)  ma’hE

5, P@ (1 v)+pa (1 ) wa? [2 Eh (3 3v>] 1+v)
G5 T En\U T2 TER\2 T Y) T\ Ty 195t TP T 2 )| ) azhE

pa (3 3v Ta? 3 3n\1\(1+v)
RE 2605 = (5= ) ~ (15 |2e-ER —pe (3 -

Eh

2

2 2 2 2 ma?
2&8,chE = (3 3V) 2 Eh + (3 3v>
&4shL = pa 27 €-45 pa 27

2(e_45 + €45)RE = 3pa(1 —v)

_ 2(8_45 + 845)hE
— 3a(l-v)

Satt in numeriska varden

~2(5-107°—=2-107°)-2-1072-200- 10°
a 3-25-10-3(1 - 0.3)

p
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p=4.57-10%Pa

Atersubstituera for att hitta M,
M = wa? . (3 31/)]
Ty e L U

M, = —42.3 Nm




