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Determination of tensile strength of mild steel bar,

T
Determination of static h{'nd.ing test of wooden beam.
Determination of direct shear test of mild steel.
Determination of impact test of mild steel.
Determination of the properties of helical spring.
Determination of the huckling tezt of slender column.
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Experiment Number: 05

Experiment Name: Determination of
the Properties of the Helical Spring
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Introduction:
* Spring materials:

The material used to made springs are called a spring steel. Spring steels are

e

mostly low-alloy manganese, low zarbon steel or high carbon steel with

- &

very high vield strength. Examples of spring materials are as follows:
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e 1. ()ilﬂ"ﬂ'lpﬂ'ﬂd Steel
e 2 Stainless Steel
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Carbon Value
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Iconel

Monel
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e 6. Titanium

e 7. Chrome Silicon




Introduction:

Wh}' we need a Mechanical springs:

Springs are a very useful machine element. There are various regions

to use spring. Some ol them are given below,

“* 'To absorb shock load

“* To store energy

< To measure lorce

< To motive power

“* To Return motion

“* To control ol vibrations

“* To retaining of rings




Introduction:

T}fpes of spring in mechanical:

Based on the shape of the springs. it can be broadly classilied into [ollowing types:
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Helical Compression Helical Extension _
Spring Spring Conical Spring

S

Laminated or Leaf Spring

Torsion Spring “
@
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Introduction.:

e Helical SpringS: The helical springs are made up ol a wire
coiled in the form of a helix and are primarily intended for
compressive or tensile loads and Torque forces.

According to the loading condition helical springs are

classilied into following four types.

» Open coil springs (or) Compression helical springs

L Closed coil springs (or) Tension helical springs
- Torsion spring
Jd. Spiral spring




a.) Compression spring:
TFhe::-:e springs are open coil helical spring. A helical coil
is ]'}I‘EHH{—:(] or squeezes by load. It resists compressive
or p ush forces. It also shows resistance to linear
compressive torces.

Application:
e Motorcycle’s suspensions.
* Pen
e [ ock

e Couches

e Lighter e 0o 06 06 0 0 0



Introduction:
b.) Tension spring:

lension Springs are also called as Extension \prmm Pull
torce is apphed resulting in extension ol the spring. These
tvpe of springs have hook or expanded eyes either one or
both ends

Applications:
* Lever mechanisms
* Counterbalancing of garage doors
* Weighing machine,
* Vise-grip pilers
* Garage door assemblies
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Introduction:

C

.) Torsion spring

In this Iype of spring the load app]ircl to coil is a torque or twisting
lorce. In other words, Heligal springs which can hold and release angular
energy. Or these springs try to hold a system in place. After twisting, the
helical coil applies proportional force to opposite direction. The torsion
springs are used in application which rotates Less than 360 degree. These
ﬁpringﬁ have either dockwise or antilock wise rotation.

Applicatiuns:

Mouse trap

Rocker switches
Clothes pin
Automobile starters

Door hingt-:s




Introduction:

d.) Spiml Springs

Spiral spring is also known as clock spring or Constant force spring A number
of times band of steel wrapped around it to form this type of springs. This type
of springs releases a constant amount of force. This r}]ﬁﬂ: of spring:‘? are used in
machines that need to rotate a number of times and the same time has to release
came amount of load constantly. These types ol springs are used when more
power is required. Some of these :‘-jjriugs are with thicker bond so that they can

give fever rotations. These types ol springs are used in heavy duty applications

Appli('atit_ms:

Automotive seat recliners

Alarm timepiece
Watch
Window R(-gulamrs

DC Motors




Introduction:

2. Leafl springs

Leal springs are also called as s semi- elliptical spring or Cart spring, It is one of the
oldest forms of springs. Leal springs are L‘.mg and Hat slender arc -r.lllﬂlwd. These types of
springs are used In \ehicle s ispensions. Location for axel is center of the arc. And cither
end of loop is attached to the vehicle. It spread the load over vehicle chassis,

Advantages

Leal springs are easy to construct,

These springs are strong.

No need for separate linkage to hold the axle in position, leat springs work as a linkage.
Rear axle location ||t‘|[1.-'- 111 l'rdlll'illg the extra \l'right ;

Axle damping is control by leat springs.

[t reduces cost by eliminating the need of trailing arm and pan hard rod.

Apl)licatiuns:
Automobiles Suspension

Used by blacksmiths (due to itz relatively high tlll.llii}' steel.)
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Introduction:

3. Belleville spring

A Bvllm'ﬂh‘h springs also known as a coned-disc spring, conical
spring washer, disc spring, Belleville washer or {upp::*d spring
washer. Belleville washers are mostly coin shape spring with a hole
in center. This disc springs are dynamically or statically loaded to
its axis. This spring required less space for installation but can bear
a very large load. These springs have more advantages compare to

other springs.

Applications:

Slip ('lutch
Overload Clutches
High Pressure Valve

Drill Bit Shock Absorber




Introduction:

4.Volute and conical spring

These springs are conical shape compression springs. Conical springs
are also known as tapered spring. These springs used to provide
stability and reduce solid height.

5.Special purpose spring:
As the name suggest this springs are made for :-:pec*ial purpose use.

Special purpose springs are made up from different types of
material all together such as Air and water.

Other types of springs are:

1. Constant Spring, 2. Variable Spring, 3. Variable Stiflness Spring, +.
Flat Spring, 5. Machined Spring, 6. Serpentine Spring, 7.
Cantilever Springs, 8. Ilairspring or Balance Spring, ‘).\'—S]erg,
10. Gas Spring, 11. Ideal Spring, 12. Main Spring, 13. Negator
Spring, 14. Pgogressive gatgeol Springs o




Introduction:

Pitch D

Spring Constant (m) = 7
o, D—d

Mean Radius — T




Maximum shearing stress of Helical Springs:
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Deflection of Helical Springs:
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Objectives:

(i) To determine the maximum shearing stress.

(ii) To determine the maximum detlection.
(iii) To determine the modulus of rigidity.
(iv) To determine the spring constant m.

(v) To determine the modulus of rigidity from graph.



Apparatus:

® Helical Spring Machine
e Slide Calipers

e Dellection gauge

e Scale

® Spring

» Balance Weight
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Résults:

Discussions:
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