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Typy deformaci

Tah - Tlak
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Sily pruznosti

Normalov¢ napéti [Pa]

F
°75

V rovnovaze plati F = Fp
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Sily pruznosti

Smykové napéti [Pa]

T=?
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Mechanicka deformace [%]

Relativni deformace - jednosmerna

Podélna smykova
E = ﬂ ~fany = A_x
=7 Yy = Y =7
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Mechanicke napeti [Pa]

Normalove napeti Smykové napeti
F F
S S
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Krivka deformace

Vztah mezi napetim a deformaci
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Hookuv zakon

Podeélna a smykova deformace

8_10' —1T
T E Y =3

Modul pruznosti
 V tahu - E [GPa]

« Ve smyku—- G [GPa]
 Poissonuv v [-]

| 1 5 Fs, r\h
Thomas Young Simeon Denis Poisson

V= — Eptitna (*1773-11829) (*1781-11840)
€podélna
0<v<05
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Poissonuv modul
v nehomogennich latkach
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Vztahy mezi moduly pruznost

Pri¢na deformace

1 v
€podélna — 7 9 Epitna = — 70
Poissonuv modul pruznosti

8 vV 7
U= == 0<v<05

Epodélna

. E
Vztah mezi moduly G =
2(1+v)
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Velikost elastickych modulu

E[101°Pa]

G[101°Pa]

v[1]

Fe

21

8

0.29

C, vlakna

112

52

0.1
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Energie deformovaneho telesa

* Potencialni energie sil pruznosti
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Krehky a tazny lom

Keramika a sklo — krehke, kovy - tazne

o (stress)

Strong but not ductile
A materials; stretches a
little, fractures suddenly

Brittle materials; barely
deforms, fracture suddenly

C

Ductile materials; plastically
deforms before fractures

Mostly plastics; fractures
before C materials

€ (strain)
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[GPa]
A
7 —
s 1 GPa
A
/
5— . L

00

b

Diamond
Carbon (C)

Slope = 1 GPa/0.0011

=900 GPa

Aluminimm Oxide

‘_
1 »China” (Al,0;) oy
.t . . /

P

—"Silicon Oxide
"Glass™ (S10,)

I I I I I | 1 I | I I | I I ’
0.005 0.01 Strain € 0.02
05 1 Strain in % 2

Pevna télesa | FYZ1 - prednaska 10



TECHNICKA UNIVERZITA V LIBERCI
Fakulta pfirodovédné-humanitni
a pedagogicka O

Mechanickeé testovani materialu

Testovani standardizovanych vzorku na slozené
deformace — tah, tlak, ohyb, torze, povrchova tvrdost
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Obrabéni a tvareni materialu

Obrabéni Tvareni — plasticka
— na mezi pevnosti oblast kfivky deformace

]
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Mechanicka pnuti v materialech

Novinovy papir, plastove folie, kovy po valcovani,
tazeni, ...

(g

& )
PP IAIIIIIH Zpevnéni zpisobené tvarenim

e

L\ s I

valcovani za tepla
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Tvarova pevnost

VajeCna skorapka, klenba, struktury s vicerozmeérnou
periodicitou, kompozity, drevo, laminaty, papir atd.

Bone marrow

Compact bone

Blood vessels
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Razy teles

Heat, sound,
and sometimes

Ztrata energie AW i

emitted.

Centralni x necentralni raz

* Dokonale pruzny raz AW = 0 - ) y
* Dokonale nepruzny raz AW, Q @
 Obecnyraz 0 < AW < AW, .,

Before After

v
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0 0
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Dokonale pruzny raz

Pred razem poO razu

m, m,

9

Vi

m,
\D)

Vi

myv; — MV, = Myv; + Mmyv,

1 1 1 1

2 2 12 12
—m+«vs +—m-v5 =—m v +—-m-v
> 1V1 > yAL) 7 1V1 > 2Vo
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Dokonale pruzny raz

Rychlosti téles po razu
(my — my)v; — 2m,v;,

v =
mq +m,
v, = (my —my)v, + 2my vy
mp +—mp
Zvlastni ptipad

my=m;=mv,=0-v; =0,v, =1,
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Dokonale nepruzny raz

Pred razem poO razu

m, m,;+m,

m,
\D)

Vi

miv; —myv, = (Mmy + my)v

miv; —mypv;
’U —

mq +m2

Pevna télesa | FYZ1 - prednaska 10



TECHNICKA UNIVERZITA V LIBERCI
Fakulta pfirodovédné-humanitni
a pedagogicka [ |

Dokonale nepruzny raz

Ztrata energie

1 2, 1 , 1 2
AW = &M Vi + 5 MaV; = E(ml + m,)v

1 mm
= 172 (U1+U2)220

_Eml +m,
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