Pretvéren{ a porusovani materialt Cviceni 6

Lomova mechanika

Elasticky materidl s trhlinami

Mechanika poskozeni Lomova mechanika
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Pruzné reseni eliptické dutiny
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Cviceni 6

Pretvarfeni a porusovani materidlt
0 ,pro|z| < a
oy(x,0) = 5y |
y(#:0) { AL prole] > a
V okoli kofene trhliny (x = a +r, r < a):
a+r R a+r R a R
~ 0 = Gyq/ —
YV2ar YV 2r

o :76y|x| =4 =&
Y Vet = a2 Y la+r)?—a? YVa? + 2ar + 12 — a2

Faktor intenzity napéti K (pro rtiznd namdhdani rizné vyrazy, viz. skriptum str. 115):
K

K=6yyma — o0y=-——
27r

. _s
K nezdvisinar, [K] = Nm™ 2.
Kritérium pro $ifeni trhliny nelze zaloZit na napéti (vzdy o, (a,0) — o)

Lokalni (Irwinovo) kritérium

K; < Ky
K7 ... faktor intenzity napéti, namahani korene trhliny
K. ... lomova houZevnatost, odolnost materialu, materidlova charakteristika

Globalni (Griffithovo) kritérium

G <Gy
G ... hnaci sila trhliny (energie pruzné deformace uvolnéna pfi $ifenf trhliny, vztaZend na jednotku nové vytvorené
plochytrhliny). Zavisi na zatiZeni, tvaru a rozmérech télesa a na velikosti trhliny
Gy ... lomovi energie, odolnost materidlu, materidlov charakteristika. [Gf] = J/m* = N/m.

Vztah mezi lokdlnim a globalnim kritériem (pro rovinnou napjatost):
K2
G = Ic
T E

Priklad

Zjisténi lomové houzevnatosti experimentalné

h=05m
=
I
=
o
(9]
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a je vyska predpfipravené trhliny. Z experimentu F' pfi poruseni vzorku F. = 170 kN.

3FL /a 0,05
1=y (E) ok (W) ~ 0,556

.170-2 .
3-170-2 0,556 = 4010 kNm ™ 2

Poruseni: K; = Ky.:
Kio=K;j=———
e 5 02053



Pretvarfeni a porusovani materidlt

Cviceni 6

Priklad (Stipaci test)
E P
O'I X7 ’
[
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) ag=1m - E =210 GPa
N g K. =50 MNm™2
2
F Gy = Ble=11.9 kI/m?
b h/2
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? pracovni diagram F'(u)
pruzné reseni
_FI?
YT 3EI
pro nasi dvojkonzolu (w = Ju, L = a,I = 5t(%)% = &th):
64Fa®

U= A= S e T RS

pro konzolu délky L:

B 64a3 B Eth3
YT BT T T 64ad
a) lokalni Kkritérium
4+/6
K] = \/S_Fa
th2
K; < Kj. — pruznéieSeni (a = ag)
K; =K. — Sifeni trhliny (a > ag)
Ki=Kj.Na=ag
e W6 Krcth? 64a}
= c a = , U= —%
I I 3 L'0Qo 0 16 0= T3t
pro konkrétni zadani:
ug = 6,148 mm, Fy = 64,55 kN
Kir=Ki.Na> ag
_ Eth? s/ Eth3u
= 6403 " “= VN Tear
4+/6 46 _ 3/ Eth3 6vVEu 2
K; =Ko = \/B_Fa: \CFS “z\c kg ol
thz thz 64F tsha

_|2hIK3, 1

E6V6 u

napf. F(20 mm) = 35,787 kN



Pretvéren{ a porusovani materialt Cviceni 6
b) globalni kritérium
analogie s pruZinou
F =ku, We==Fu=-ku? o We _y,
2 ou
Eth3 woo e 1 Eth3 ,  Eth? ¥
= e = u = — u =
64a® 2 2 64a3 128a3
k
g AWe AWe - g 1 8We
=— = _ im S
AA tAa  Aa—0 t Oa
10W. 3ER® ,
9= 00~ 128a1"
G <Gy — pruinéieseni (a = ag)
G =Gy — Ssifenitrhliny (a > ap)
G=GrNa=ag
3ER3 128a3G Eth3
= G = — 2 — = 7Of — F -
9=0Cr= 13810 Y=V 3R ©= Gaa3 "
pro konkrétn{ zadani:
up = 6,148 mm, Fp = 64,55 kN
g= Gf ANa > ag
3ER®
9=GCr= Toa1" ~\/ 128G;
Eth? Eth?
= u =
64&3 Eh3
64 ( \ 1328Gf
napt. F'(20 mm) = 35,787 kN
F [kN]
A B
po ]
64.55f------- X
\ 1.804---------------» (
35787 [ - f---r oo !
| ! 1 . |
: ! u [mm] 5 5
6.148 20 - ! !
Ki < Kpe Kr =Ky, . E E u [mm]
G<ay ! g =Gy 6.148 20 ]

V pripadé nalezeni chyb, nejasnosti ¢i dotazli mi prosim napiste na jan.stransky @fsv.cvut.cz
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