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STRENGTH OF MATERIALS
UNIT-1

Load (9TX):
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Strain (FAf):

Ug Bhad deTs H Tl Wers H URad- D1 SuTd &1 i a9 &
dead IR g archt fagpfoal Imr Sude € el wg JaRE &
JaFIR @F] fagfaal sav-t Iuve Bl

O( )) Stiaig
7 =T
P« (DS — P
< L >

Elasticity (s):
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Hook's Law:
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Young modulus of elasticity:
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Strain hardening:
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CORROSION

Proof stress
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Proof Stress

“— Proof Resilience
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Factor of safety (T&T I HTLH)
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Shear modulus:
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Longitudinal stress in a thin cylinder:
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P= pressure
R=radius of cylinder
t=thickness

UNIT-2

Moment of inertia (Sis<rgul):
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Second moment of area:
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Radius of gyration :
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K= radius of gyration
= moment of inertia
A= area

second moment of area of common geometric sections:

1. Rectangle
2. Triangle
3. Circle



SHAPE MOMENT OF INERTIA RADIUS OF GYRATION

RECTANGLE |
bh3 h
__________ = 5 E
bh3 h
A o i
b
CIRCLE |
nr* . nD* r
LA | T |z

Section modulus ( tlﬁ@_c{ HIYTP ):
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UNIT-3

Beam:
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Simply Supported Beam
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Continuous Beam
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End supports in beam:

There are five basic idealized support structure types, categorized by the types of
deflection they constrain: roller, pinned, fixed, hanger and simple support.

Roller supports. ...
Pinned support. ...
Fixed support. ...
Hanger support. ...
Simple support. ...
Varieties of support.

N
Roller Fixed -
Simple
(frictionkess
Pinned surface)

Suppor Reactions

concept of bending moment and shear force:
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(a)Positive axial force F :
| (e)Positive bending moment
(c¢)Positive shearing force

N

T i ()

(b)Negative axial force

F y

(f)Negative bending moment
(d) Negative shearing force

B.M. and S.F. diagram:
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Bending moment and shear force diagram for cantilever
beam ( point load)-
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Bending moment and shear force diagram for cantilever
beam ( UDL)-
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Bending moment and shear force diagram for simply
supported beam (point load)-




Shear

Moment

Bending moment and shear force diagram for simply
supported beam(UDL)-
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UNIT-4



Concept of bending stresses-
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O; — Bending stress

M — Calculated bending moment

Vv — Vertical distance away from the neutral axis

I — Moment of inertia around the neutral axis

Bending equation:
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Where M= bending moment
| = moment of inertia of the section about the bending axis.

Sigma=fibre stress at a distance 'y’ from the centroidal/neutral axis.

R = radius of curvature of the bent beam.

E = Young's Modulus of the material of the beam.

Bending stress diagram:




BENDING STRESS DISTRIBUTION
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~ |Section T o %— % S’

Y
(%) Beam section D) Shpt{uppond (c) Cantilever bewm

-—
! = oy

u“’t -«
2. Circular : ‘E O
Section -t
| :
(=) So:‘cbh:-hr
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Section modulus for different sections-
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Laminated or Leaf Spring:
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Following are the different types of leaf springs.

« Semi-elliptical spring.



e Quarter-elliptical spring.

e Three-quarter elliptical spring.
« Transverse spring.

« Full elliptical spring.

« Platform type spring.

1.1 Semi-elliptical Springs- 34-3USHR &G AR R g4t 9=t &
ST fPU S 81 foRw ®U F gl § 3-3usHR B the 3R
R Tegd & o g

1.2 Quarter-elliptical Spring- fFITR BRI S AT BICT BRI & HIEX-
JUSTHR BT &1 ITaT fhar Siar 4l 39 UdR & B o qof
USTHR BT FT Had Th ANUE HUFT &Il ¢ 3R e gRT HH &
ATy TIT ST g

1.3 Three quarter elliptical Spring- i+ %ﬁ?ﬂ'sﬁ USTHR /I 31d-
JUSTHR 3R AUTE USTHR B & FaH gl R BRI H 39
UHR & [ DI WA fhar SITdl o

1.4 Transverse Spring- AH-3USHR B & dRE IV T b
HR H Il B H1 T RRT gudbel 4 RN g I ST g3l
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1.5 Full-elliptical Spring- Jul 3SR & o @ sd-suesmr B
Bd € Ol T Uy faudld ®U ¥ I3 84 €1 39 UBR & B @
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8 B1d 81 d Th WP gUPbs! gRT IR A I YIS 8 R g




WP Th I A-IUeSpR B & Iy O T g1 39 HIRT |
HR & god Bl o fagst § sfer m 3l

Calculations in laminated spring-

(a) Uniform stress
AT the center, bending moment is M = WL/4

AT the center, section modulus is n bt¥6
Uniform stress is = M/Z= (WL/4)/ n bt?/6= 6WL/4nbt?

6 =3WL/2nbt°
(b) Overlap

OVERLAP= a = (L/2) / n L/2n

(c) Number of plates

n =(L/2)/a=L/2a

(d) Central deflection
For an initially curved beam, deflection is
5 = ML’/ 8EIl = (WL/4)L?/[8E(1/12) nbt’]
& = 3WL%8Enbt®



