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Elasticity and Fracture
Hooke's Law Any spong or spring like material

will resist your motions. IE, if you
pull a sprig out it pulls back. If you
push apring together it pusher back.
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o This principle applies to more than the O
spring is annan
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???????.
? rods and springs have both Tensile Congresse

? Cables and ropes have only Tensile



@ D e f i n i t i o n s
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@ Hookes Law in Elasticity:
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Solve For Modulus
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EX (a)A 10m stee l  wi re  i  s t re tched by

3.08 mm when a 200 N weight is hung
from the wire.  What  is  the st ra in ?

Strack = A l Stra in =3.08x10"

Dimensionless
= 0 . 0 0 3 0 8 m

10m

6) What's the splied stress if the wive
has a crossection of 2mm diameter?

stress =F/A

= 200N
10.002m

T I - 2 Nina = Pascal

= 6.37X10' Pal

6 Young's Modulus is E
stretching or compression.

E = Stress F / A
s t e i n ??/1

and refer to 1 - Dim.

Ex cont)f
(E) Find youngs modalas tom the part (a)s (6)

6.37X10 M/uz

Strain 3.08X10-4
=2.07X10" N/me



E X A brass rod of i
is Supportin a weight of 120 N. Byhow much

does it stretch when the weight was attached?

Epass =8.96X10'° 1N/m=Pa
Solve for Al:

E  = F / A ? '?1)E = F/A
De/e

F . L =  A l
A?E

kg.m.m

me.g.m

0 . 0 0 1 5  m

I / 1:5mm+(8.96210 me!

A l  = 0 . 6 0 5 m m



@ 2-Dimensional Stress and Strain

deflection
A l

Force paralled
to face

? We cal l  this a shear force

Shear Modules = Stress
Strain

= Fu/A

A l / l

A l

2 -

r= %/

A-T.r?
I shear force, Not Push/pul

G = F/A
Al/1

- deflection, not stether
Confession



A stel stud of lem indianeer o trie
from a wall mount by lean. A 36,000 N
shear the is applied to the face at the
floating and of the rod. Qi Find the droop

of that face?

4cm Al G= F/A
Al/e

36,000N

Solve for  Al A l G. = F/A

A l  =  F i l
A . G

? Shear Modulas. t-steel: 80 X10 Mis

Al = 36000 1) (0-04 m)

= 0 . 0 0 0 2 3 m

or Al = 0.023mm very small



13 - Dimension Stress and Strain

F Bulk Modulus :

F/AB =
AV/N

s t ress

s t r a n

V=vo lume

A fluid will allow all forces to distibale 1 to

the sur face.

EXA solid beachhall sited steel sphere falls off
the deck of aship ave the Marianas Treach (Tini

deep.

O: It the sphee has a dismater of 75cm what is
The change of its volume Tmi degs?

"Sini ports that the pressure at the botton
¿Twi of trench is 1000 atm or 17,750 psi

Earth
? V. = "  ( 0 2 5 ) =0.22m 3

? Convert N/ma 17,750 1h54.448N /39.321)
=51. 224X108 N/ma

?  A V  =  E / A Epressure(1.224 X10"N/m=)
3

B/ Vo
100cm

- A V  = 0 . 0 0 0 1 9 2 m = 192 cm



*  F r a c t u r e

F

Shear Fractare Tracks

Crush  F rac tu re
Tension Compressit Fracture
Fracture

? Fracture is stress so we will see in the Fracture
Tables the stress values@ the point of failure

A steel piano wire is 1.60m long and has d
diameter of 0.2 cm (2mm. Q= Under what tensit
will the cable break?

? stress = F/A ? F= Stress. Area

?Tensile tractur for steel IS=2500x10 M

? Calculate Fractue fares: Tirz

F =  8 0 0 0 N = 2  t o n s  =  w e i g h t  o f
small car.



* Construction Fails

New Years Eve party at a hotel, i St. Louis
long view
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? see"grady" and "engineering" on youtube


