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Strength of materials

Stress AND Strain
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Mechanics of materials

#
# Plasticity
# Hook's Law
# Modulus of Elasticity
# Modulus of Rigidity
# Factor of safety
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Numerical Problem in
Mechanics of materials

# Stress, # Strain, and
# Elongation



# A solid member having length of 200
cm long with diameter of 2.5 cm is
subjected to an Axial pull force 25 KN. If
material having Modulus of Elasticity
2.1x10"5 N/square mm. Evaluate the
value of: (E)
1) Stress
2) Strain and, 21%10° Mg o

3) Elongation of sofidmember due to
applied pull

S\ —
| =200¢cm = 200%]0ym = 2000™Mm™

diamdm =4S = 92.sRID =2Smm
oxial fre = 26 kN = :asoooN
Metvle fe!g;b.ug = 2.1 X10 %n:

@5{7&5:% A -—{i-

- 202 - gsucty 0= Fx2 =80



e
S’hﬂn LE) = E}?ﬂ“'j’e&\hu’y

S - <8-0¢ =\ mlo"'

- E = 2x08
S = 0000133
£ D
g L ;
A= £L = 0000133%2000™

= O 27 mm = 00267 Cm



Stress-Strain Diagram for Mild Steel
Mild <1 & ford Stress-Strain Curve
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Mechanics of materials

Calculation of material elongation in a
solid member with varying sections
Principle of superposition

Axidd led = P

Lengta of seckiot = L, L% L
Cozs sackiovwl aneas = A,,A, T Az
Modolz f Elshiuty = €

and Shess On Sectim‘s:-% =
3



But Skun also defines e yautio f Sange
In rrmnba\enarl-. to be onyyinal member

(wau\,
Obun al seckion ) = '-'-‘E-t

Shain at seckimz =@ _g N
i Shain ab Seckim 3 : B3 - €,

From fomda @ 4@ B
H={:} (£}
E‘E T
[a- &)




Seckions.
Now appy Mjﬁ Siper pain

IR a membey  Expedenced Pvmbey of
loads on varion segmenk of a Wemkex, then
the net effack 6f Aeuds on the member L
the sim oA te effeck cansed % Cadh cf the
loads  acking Independently on the respectac

S&J"W ot the member.




4,
-'-

2
A+ A

):.

(A

L OY)

XA

D

elo

Totd

So,

YL
' E
As
o
_|—
PL,
: E
A
JAY

mMe
34
NUN

E

o

mateu

e

"‘a*

b

L

|
1

.

'

k.
feve
i

J...b

=

al

odeny

m

aNOVKR

vV

f;ﬂ




Mechanics of materials

Principle of superposition E‘
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7 Varying cross -section
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4 Elongation in varying cross- section




Principle of superposition

in Mechanics of Materials
Varying Cross-Section

Determination of forces on
different cross-sections
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Seckion 2 (Load ot foce B)
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Determin the loads and it's
nature on the sections

Seckion 2
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Apply Principle of superposition

What is total elongation
in Solid member



A vertical circular steel of length 3L
fixed at both of its ends is loaded at
intermediate sections shown in fig.
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