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Abstract: The main intention of this paper is about the accuracy in the quality of retaining ring. Retaining ring is
a fastener which helps to assemble shafts. There are lots of types of retaining rings but in this study we have taken
self- locking retaining ring and the simple retaining ring. Here we are applying integration on retaining ring to
check its’ smoothness and plain surface. First order integration is used to get the arch length of simple retaining
ring and surface area of self-locking retaining ring.
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1. INTRODUCTION:

A retaining ring is known for fastener which assembles the parts of shafts or holds components using a typical
groove. There are many types of retaining rings with specifications and its own standard measurements. Simple retaining
rings are also known as housing rings. Self-locking retaining ring is another type of ring which cannot be removed after
installation. These retaining rings are easy to assemble rather than any other fastener. It is also low in cost to produce
from raw materials. It helps to allocate the shaft parts in it’s’ place where it is more reliable than traditional ones. Only
a groove is required to connect. Self-locking rings are having tolerance to a specified extent.

2. TYPES OF RETAINING RING:

Figure 1
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3. DEFINITIONS:

A retaining ring is also known as circlips which is a fastener help to hold or assembles the shaft parts
in its’ positions. Once it is inserted to assemble shaft it can’t be removed easily. It can be said that it is
impossible to remove retaining ring from the shaft.
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In integral the arc length of a curve can be computed. Let us define variables x and y where the function y of x
is over the interval between a and b, then y(x) can be written as

s=[’ /1 + (' (%)% dx

Surface area of a curve can be calculated through first order derivative which is continuous with the interval of

2
a < x <b, where the curve is revolving to form a sphere. Thus, it can be given as 2 | Oa 2wy /1 + (Z—z) dx

4. APPLICATIONS OF REATAING RING:
o Car parts
e Shafts used in industries
e Valve- parts

e Turbines
e Motors
e Pistons

5. STANDARD RING MEASUREMENTS:

Figure 2
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PROBLEM (1):
Find the arc length of retaining ring which has the diameter 4 inch using integration.

Figure 3
Given:
Diameter (d): 4 inches = 10.16 cm v Retaining ring
Radius (a): 2 inches = 5.08cm

—

We know that:
The Arc length r =a8
Therefore,

Wetake f (x) =a cos G)

On differentiating we get,
f'(x) = -sin (E)
We know that:
Arc Length (L) = f: 1+ [f'(x)]?dx
From the figure 3 we get,
a=0;b :7?"

Substituting f'(x), a, b in the arc length formula we get,

m x
- Coain 2(%
L=Je 1~ sin (a) dx
We know that,
cos?0 + sin%6 =1

7T
L=J° /cos2 (g) dx
7_17.'
L =asin <L)
a

We know that,

a=5.08cm
Therefore,
77T
L =5.08 * sin < 5 )
5.08
L =3.3554 cm
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Thus we have found the arc length of upper part of the retaining ring.
To find the full arc length of the rotor clip we have to multiply the value of upper part of the retaining ring by 2.
Therefore,
L=2*3.3554
L =6.7107cm
The arc length of retaining ring whose diameter is 4 inch =2.642 inch.

PROBLEM (2):
Find the arc length of retaining ring which have the diameter 2.5 inches using integration.

Given:

Diameter (d): 2.5 inches = 6.35 cm Figure 4

Radius (a): 1.25 inches = 3.175cm

We know that: L

The Arc length r=a8 Retaining ring
Therefore, -

We take f (x) =a cos (g)
On differentiating we get,
f'(x) = —sin (g)
We know that:
Arc Length (L) = fab 1+ [f'(x)]?dx
From the figure 4 we get,
a=0;b =%’T

Substituting, f'(x), a, b in the arc length formula

3
L=/ 1~ sin 2(2) dx
We know that,
cos?6 +sin*0 =1

31
L=J* /cos2 (Z) dx
3m
L =asin <i>
a

We know that,

a=3.175cm
Therefore,
31T
L=3.175 % sin < 4 )
3.175
L =2.1458 cm

Thus we have found the arc length of upper part of the retaining ring.
To find the full arc length of the rotor clip we have to multiply the value of upper part of the retaining ring by 2.
Therefore,
L=2%*21458
L =4.2916cm
The arc length of retaining ring whose diameter is 2.5 inch = 1.6896 inch.

PROBLEM (3):
Find the surface area of the retaining ring whose Outer diameter is 3 inch and Inner diameter is 2.16inch.
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Figure 5

Given: v
Outer diameter (O.D) = 3 inch = 7.62 cm
Inner diameter (1.D) = 2.16 inch =5.49 cm
Outer radius (O.R) =1.5inch =3.81 cm
Inner radius (I.R) = 1.07 inch = 2.74 cm
Let the outer diameter sphere be A and the inner diameter sphere be B.

Self-locking Rataining ring

To find the surface area of retaining ring we have to find the surface area of sphere A and surface are of
sphere B of retaining ring. Then, we have to differentiate it. Since the retaining clip is in circular shape we can take

it’s equation as

Jx?% + y% = a Where a is outer radius (O.R)
The semi-circle be x? + y? = a?

On differentiating the above equation we get,

dy  x

dx  y
1+ (%)Zz /1+;—z

dy 2
1 -
+ (dx)

2
Surface area of sphere A = 2 foa 2y |1+ (%) dx

<l

= 4ma?
Here,a=3.81cm
Therefore,
Surface area of sphere A = 47 (3.81)?
=58.06 7 sq.cm
Similarly,

In the sphere B the equation will be \/x? + y? = b where b is outer radius (O.R)

The semi-circle be x2 + y? = b?
b

Therefore, /1 + (%)2 =3

Surface area of B = 47b?

Available online on = WWW.IJIRMF.COM

Page 73



INTERNATIONAL JOURNAL FOR INNOVATIVE RESEARCH IN MULTIDISCIPLINARY FIELD  ISSN: 2455-0620 Volume - 5, Issue - 2, Feb — 2019
Monthly, Peer-Reviewed, Refereed, Indexed Journal with IC Value: 86.87 Impact Factor: 6.497 Publication Date: 28/02/2019

Here, b =2.74 cm
Therefore,
Surface area of sphere B= 4x (2.74)?
=30.037 sq.cm
Then the surface area of the retaining ring 3 inch is the difference of the surface area of sphere A and B is
The surface area of sphere A — The surface area of the sphere B = 28.031 sq.cm

6. CONCLUSION:

The retaining ring’s arc length is found using first order derivative integral formula which will help to find the
ring’s aspects to fit in the shaft assembling. Also, the surface area of the self-locking retaining ring is estimated using
integration which will ensure the smoothness on the ring.
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