


WHAT IS SPRING?

nerally metal) that can be twisted, pulled, or

return to their original shape when the

is also termed as a resilient member.
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SSIFICATION OF SPRINGS

.ibn helical spri
pring
ring







LICAL SPRING (OR) EXTENSION SPRING

sferring the load from the support to the

ement.

coiled in a sequence that the turn is at right angles to the

pring.

The spring is loaded along the axis.

6. By applying load the spring elongates in action



EXTENSION SPRINGS
AND ITS END HOOKS
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COMPRESSION HELICAL SPRING

Among the four types, the plain end type is less expensive to manufacture.

It tends to bow sideways when applying a compressive load.
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TORSION SPRING

helical spring, but it rotates about an axis to

leases the load in an : ¢ around the axis.
used for torque transmission
\ds of the spring are attached to other application objects, so

the object rotates around the center of the spring, it tends to




SPIRAL SPRING

rapped around itself a number of times to

nd is attached to an ar nd outer end is attached to a
rum.
rotations and also contains a thicker band of steel.

ower when it unwinds.




LEAF SPRING

as a semi-elliptical spring, as it takes the form of

er arc shaped length of spring steel of rectangular cross section.

er of the arc provides the location for the axle,while the tie holes are
t either end for attaching to the vehicle body.

ehicles,leaves are stacked one upon the other to ensure rigidity and

It provides dampness and springing function.




d directly to the frame at the both ends or attached directly
the front,with the other end attched through a shackle,a

hackle takes up the tendency of the leaf spring to elongate when it gets
ssed and by which the spring becomes softer.
pending upon the load bearing capacity of the vehicle the leaf spring

ned with graduated and Ungraduated leaves.

FABRICATION STAGES OF A LEAF SPRING




IN LEAF SPRING?

sBecause of the difference in the leaf length,different stress will be

there at each leaf.To compensate the stress level,prestressing is to be
done.Prestressing is achieved by bending the leaves to different
radius of curvature before they are assembled with the center clip.
*The radius of curvature decreases with shorter leaves.

*The extra intail gap found between the extra full length leaf and
graduated length leaf is called as nip.Such prestressing achieved by a

difference in the radius of curvature is known as nipping.

LINE REPRESENTS

FULL LENGTH LEAVES

LINE REPRESENTS
AFTER ASSEMBLY GRADUATED LEAVES
(=3




RING MATERIALS

erial for manufacturing the springs are as

9)Chrome vanadium.

| pefed high carbo 10) Chrome silicon.

8) Titanium.



HMAME OF
BAATERIAL

SIMILAR
SPECIFICATIOMNM

DESCRIFPT IR

MMusic wire,

Til-tempered wirs,
0.860-0. 70Oz

Hard-dramwn wire,
o 20-0.70

Chrome YWanadium

Chrome silicon

UNS G10850
AlS1 10ES
ASTM AZ28-51

UMNS 10850
AlS] 1085
SASTRY 22021

UMNS G10&Sao
AlsS] 10868
ASTM 22747

LUMNS Ga1500
AlsS] 8150
ASTM 231 -1

UMS Saz5420
AlSl 5254

This is the best, toughest, and most widelyw

wused of all spring mMmaterials for small springs._

It has the highest tensile strength and cam
withstand higher stresses under repeated
loadimng tham any other sprimg material. Acvsailable
im diameters 0.12 to 3rmmd 00005 to D125 in).

O mot use abowe 120 C (250 F) or at sub=srno
tempearaturs

This general-purpose sprimg steel is us=d for Mmamy
types of coil springs where the cost of music wire is
prohiitive and in sizes larger thena available im

music wire. Mot for shock or impact loading. Swailable
im diamseters 3 o 12 mm (0125 o 0.5000 in).but larger
and smaller sizmes may be obtaimed. MNot for use abowve
180 & (250 F) or at sub-=eroc tempesratures

This is the cheapest general purpose sprimg steel

and should be used only where life, acocuracy, amnd
deflection are ot oo important. Acvailabls n diametes
028 to 12 mom (O0.031 to O_.500 in). Mot for use abowe
120 O (250 F) or at subzeroc temparatures

This is the most popular allowy spring stesel for conditions
imwvalvwimg highesr stresses thhan on bhe used with the

high- carbaomn stesls and for use wherefatigu=s resistanceand
lomg endursance are nesded. Aslo good for shock

and impact loads. Widely used foraircraft engine valwve
sprirngs and for temperaturesto 220 & (425 F) Acvailable

im annealed or pretemperedsizes Oor to 1Z2mm{ 3021 to
o500 im § in diamster
This alloy is an excellemt materal for highly stressed
springs that regurire long fe and are subjected

to shock locading. Rochwesll hardnesses of S50

to C53 are quite common, and the material may
be used up o 250 (475 F)l Acwailable formm 0.2 to 12 mim
(D.031 2o 0.500 im} in diameter




URE OF A COMPRESSION HELICAL SPRING
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'A COMPRESSION HELICAL SPRING

12)Set
13)Spring rate
3)Endurance limit 4)Spring index

4)Slenderness rati

11)Permanent set



Kequivalent-when springs are in series




t-when springs are in parallel PARALLEL(SYMMETRIC
DISPLACEMENTCASE)
(A1=A2)

A=A+ A




UNSYMMETRICAL DISPLACEMENT (A1, A2, ATOTAL)
WHEN THE SPRINGS ARE IN PARALLEL (A1# A2)




COMBINED SYSTEM(BOTH SERIES AND PARALLEL)
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1
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Ki+K; +K; K3 +K,




A COMPRESSION HELICAL SPRING

12)Set
13)Spring rate
4)Spring index

10)|

11)Permanent set



>ATIONS OF SPRINGS

ling motion, as in brakes and clutches.
of a spring balance.
rgy, as in the case ings used in watches and toys.

: e effect of shocks and vibrations in vehicles and machine



