SIRENGTH OF MATERIALS




Mechanics of materials, also

called strength of materials, is a subject
which deals with the behavior of solid
objects subject to stresses and strains.

The study of strength of materials often
refers to various methods of calculating
the stresses and strains in structural
members, such as beams, columns, and
shafts.



A rigid body Is defined as a body on
which the distance between two points

never changes whatever be the force
applied on it.

Practically, there is no rigid body.
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Deformable body:

N






A force that attempts to pull apart or
stretch a material.

Example :




N

Ductile behavior:

© Ductility is a solid material's ability 1o
deform under tensile stress.




© A force that attempts to squeeze or
compress a material.

e & wi
; ;

-
!
ey / ,
Ul :
g ! . /
» o e v “
5 | Ll
N 9 OB

',
. ; 3 S :

S . e
N \







Young's modulus, also known as

the tensile modulus or elastic modulus, Is
a measure of the stiffness of

an elastic material.

Named after a British Scientist THOMAS
YOUNG

Its unit is “pa’ or N/m?
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Strength is the ability to resist
deformation.

The strength of a component is usually
considered based on the maximum load
that can be borne before failure.



Poisson’s rafio, named after Simeon
PoIsson, Is the negative ratio of
transverse to axial strain.

When a material is compressed in one
direction, it usually fends to expand In
the other two directions perpendicular to
the direction of compression.

This phenomenon is called the Poisson
Effect.







Thermal Stress:




N

Thermal stress:




Stiffness is the rigidity of an object the
extent to which it resists deformation in

response 1o an applied force

T

Golf bats have high stiffness



Axial loading occurs when an object is
loaded so that the force is normal to the
axis that is fixed.




The degree of expansion divided by the
change in femperature is called the
material’'s co-efficient of thermal
expansion and generally varies with
temperature.




Tensile strength (TS) or ultimate

sfrength, is the maximum stress that o
marterial can withstand while being
sfretched or pulled before failing or
breaking. Tensile sfrength is not the same
as compressive strength and the values
can be quite different.



Bending (also known as flexure)
characterizes the behavior of a

slender structural element subjected to
an external load applied perpendicularly
to a longitudinal axis of the element.
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Stability of a structure:

© Structural stability can be defined as the
power o recover equilibrium.




Compressive strength:

© Compressive strength is the capacity of
a material or structure to withstand loads
tending to reduce size.




N shell:




Spherical container carries Oil, Acid and
chemicals.



Glue joint:



Propped Cantilever:




Overhanging beam




Hardened Materials:




Helical springs used in suspension



Strain, represented by the Greek letter ¢,
IS a ferm used to measure the
deformation or extension of a body that
IS subjected to a force or set of forces.

The strain of a body is generally defined
as the change in length divided by the
initial length.

£ = AL/L



Buckling of column:




Copasd-<one feacture in aluminu Hrittle feochae o a2 mild steel

Ductile cup-and-cone, and britile fractures, Callister: Figure 9.3

Cup & cone fracture in tension testing



Agging

S




Hogging:
\99 9




Gun bullets made with two different
materials.



The central horizontal beam is a simply
supported beam.
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In safety Nefts, Tension acts in both X & Y

directions.






Inclined planes used for transporting
objects
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Homogeneous material:
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Deformation due to self weight:
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Short column:




Cylindrical shells:
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Contfinuous beam:
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-85 % Volume Change




Canftilever beam










Baseball bat.
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The loads in the strings of suspension brid

O

varies uniformly.



Connecting rod — material property
doesn't depend on direction.



Bending moment:

A bending moment is the reaction
Induced in a structural element when an
external force or moment is applied.
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Stepped Bolt



Tapered Bar:
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Jni-axial load:
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Columns in White House
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astic Deformaftion:
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Destruction of buildings



Shear Load:
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SIRENGTH OF MATERIALS

TERM PAPER




Mechanics of materials, also

called strength of materials, is a subject
which deals with the behavior of solid
objects subject to stresses and strains.

The study of strength of materials often
refers to various methods of calculating
the stresses and strains in structural
members, such as beams, columns, and
shafts.



A rigid body Is defined as a body on
which the distance between two points

never changes whatever be the force
applied on it.

Practically, there is no rigid body.
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Deformable body:

N






A force that attempts to pull apart or
stretch a material.

Example :




N

Ductile behavior:

© Ductility is a solid material's ability 1o
deform under tensile stress.




© A force that attempts to squeeze or
compress a material.
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Young's modulus, also known as

the tensile modulus or elastic modulus, Is
a measure of the stiffness of

an elastic material.

Named after a British Scientist THOMAS
YOUNG

Its unit is “pa’ or N/m?
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Strength is the ability to resist
deformation.

The strength of a component is usually
considered based on the maximum load
that can be borne before failure.



Poisson’s rafio, named after Simeon
PoIsson, Is the negative ratio of
transverse to axial strain.

When a material is compressed in one
direction, it usually fends to expand In
the other two directions perpendicular to
the direction of compression.

This phenomenon is called the Poisson
Effect.







Thermal Stress:
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Thermal stress:




Stiffness is the rigidity of an object the
extent to which it resists deformation in

response 1o an applied force

T

Golf bats have high stiffness



Axial loading occurs when an object is
loaded so that the force is normal to the
axis that is fixed.




The degree of expansion divided by the
change in femperature is called the
material’'s co-efficient of thermal
expansion and generally varies with
temperature.




Tensile strength (TS) or ultimate

sfrength, is the maximum stress that o
marterial can withstand while being
sfretched or pulled before failing or
breaking. Tensile sfrength is not the same
as compressive strength and the values
can be quite different.



Bending (also known as flexure)
characterizes the behavior of a

slender structural element subjected to
an external load applied perpendicularly
to a longitudinal axis of the element.
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Stability of a structure:

© Structural stability can be defined as the
power o recover equilibrium.




Compressive strength:

© Compressive strength is the capacity of
a material or structure to withstand loads
tending to reduce size.




N shell:




Spherical container carries Oil, Acid and
chemicals.



Glue joint:



Propped Cantilever:




Overhanging beam




Hardened Materials:




Helical springs used in suspension



Strain, represented by the Greek letter ¢,
IS a ferm used to measure the
deformation or extension of a body that
IS subjected to a force or set of forces.

The strain of a body is generally defined
as the change in length divided by the
initial length.
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Buckling of column:




Copasd-<one feacture in aluminu Hrittle feochae o a2 mild steel

Ductile cup-and-cone, and britile fractures, Callister: Figure 9.3

Cup & cone fracture in tension testing
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Gun bullets made with two different
materials.



The central horizontal beam is a simply
supported beam.
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Inclined planes used for transporting
objects
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Homogeneous material:
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Short column:




Cylindrical shells:
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Contfinuous beam:
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Canftilever beam










Baseball bat.
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The loads in the strings of suspension brid

O

varies uniformly.



Connecting rod — material property
doesn't depend on direction.



Bending moment:

A bending moment is the reaction
Induced in a structural element when an
external force or moment is applied.
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Stepped Bolt
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Jni-axial load:
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Shear Load:
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