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Abstract — Riggings are broadly utilized for the force and
movement transmission in different frameworks. Apparatuses
are named spike, helical, bevel, worm and so forth. The spike
gears are anything but difficult to fabricate and are utilized on
equal shafts. Prod gears are planned dependent on pillar quality
and wear quality criteria. Right now prod gear is planned
dependent on pillar quality criteria logically. In light of the
estimations the rigging has been displayed in CATIA V5. After
this a similar rigging is imported in ANSYS Workbench 14.5 and
its examination is done with given limit conditions. The
examination consequences of bowing pressure are contrasted and
MATLAB code for additional approval.

Keywords: stress and strain state, dynamic load, stress and
strain state analysis, spur gears, deformation.

L. INTRODUCTION

Spur gears are subjected two types of stresses as bending
stress and contact stress. The bending stress is given by Lewis
equation. The Lewis equation assumes that 1. Effect of radial
component which produces compressive stress is neglected, 2
tangential component is uniformly distributed over the face
width of gear, 3 effect of stress concentration is neglected, 4 at
any time only one pair of gear is in contact and carries total
load. [1,3,5,8,12] Performed contact stress analysis for using
FEA and the results obtained were compared with the
theoretical Hertz’s equation values. [2] Authors have reported
that stress analysis performed [4] The study shows the effect

of different modules on the contact stresses and finally the
results of Hertz theory and Finite element analysis is
compared. [6] Shows that bending and contact stress are
calculated by theoretical and numerical approach. The results
where further compared with FEA result to validate.[7,11,10]
Bending stress is estimated analytically and results compared
with FEA shows the good agreement.[9] the study is not
limited only to bending stress calculation but it also focused
on the manufacturing of gear based on composite materials at
the critically stressed section using FEA.[11] generation of an
asymmetric spur gear tooth and bending stress at the root of
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Asymmetric spur gear tooth is estimated by FEA and results
were compared with the standard spur gear tooth.[13] study
focuses on the reduction of stresses occurs on Spur gear by
means of different stress relief features. The Bending stress is
analysed by means of analytical and FEA procedure method,
then with advanced optimization tools this stress value is
reduced.

Results based on the shows that Polyoxymethylene gears are
suitable for the application of sugar cane juice machine under
limited load conditions. Hence by replacing the conventional
material spur gears by polyoxymethylene gears we can reduce
noise, weight, cost etc. The aim of this study is to estimate
bending stress with Lewis formula and then compare it with
FEA. Here two cases for study are considered in first case gear
module is taken as 4mm , number of teeth as 15, and face
width is taken as 20,22,24,26,28,30 mm and in second case
gear module is taken as 4mm , number of teeth 16 and face
width is taken as 20,22,24,26,28, 30 mm. the aim of study is to
verify effect of face width change on Bending stress along
with change in number of teeth Gears are the most important
component in a power transmission system. Advances in
engineering generation in recent years have introduced
demands for equipment teeth, which can operate at ever
growing load capacities and speeds [6]. The gears usually fail
when enamel pressure exceeds the secure limit. Therefore it's
far important to explore trade gear fabric. The crucial
considerations at the same time as deciding on a tools material
is the potential of the tools material to resist excessive
frictional temperature and much less abrasive put on [3].
Weight, manufacturability and cost are also important
elements the ones are want to be taken into consideration in
the course of the layout phase. [12] Moreover, the gear need to
have enough thermal garage capability to prevent distortion or
cracking from thermal pressure till the warmth can be
dissipated. It need to have properly anti fade traits i.e. Their
effectiveness must no longer lower with consistent prolonged
application and have to have properly anti wear homes [4].
The upcoming requirement of electricity saving and efficiency
of mechanical components during the beyond few years
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accelerated the use of composite substances. Moreover the use
of composite substances have additionally multiplied because
of their houses together with weight reduction belongings with
enough strength , high unique stiffness, corrosion loose,
potential to provide complicated shapes, excessive unique
power, high effect energy absorption and plenty of more.
Product development has modified from the traditional serial
manner of layout, accompanied through prototype trying out
and production however to more on pc aids. CAE (Computer
Aided Engineering) has greatly encouraged the chain of
methods between the preliminary layout and the very last
attention of a product. CAE software facilitates in product
designing, 3-D visualization, analysis, simulation and
impacted a lot on time and value saving to the enterprise. A
Gear container is one of the critical mechanical components of
transmission gadget used in form of machines. Differential
Gear field increases powerful weight of car which in flip at
once impacts the performance and performance of the car. So
there's a requirement to make mild and effective gears.
Therefore, within the gift work composite substances are used
to make light weight gears so as to carry out such obligation
efficaciously

II. GEAR DESIGN
Calculate bending stress for pair identical spur gear with
following data.

Calculations:
Power (P} = SKW = 5000 W

Speed (N} = 1500 rpm

B0 x10° x P
T ZxmxN

_ 60 <X 10" x5
T2 xm x1500
T = 31830.88 N.mmm

Tangential force is given by

_2xT
Tm Xz
2 % 3183099
T 4 x15
Ft=1061.03 N
Where,

Pt =Tangential Force
Using Lewis Bending stress equation

GEAR DIMENSIONS

Parameter Dimensions

Type of Gear 20 Spur

Power 5 kW

Speed 1500 rpm

module 4 mm

Number of teeth 15, 16

Face widths 20,22,24,26,28,30 mm
PCD 60mm, 64 mm

Fig. 2 Boundary Conditions

A differential is a device, normally but now not always
using gears, capable of transmitting torque and rotation thru 3
shafts, almost always used in certainly one of methods: in a
single way, it receives one input and presents outputs this is
found in most motors and in the other way, it combines inputs
to create an output this is the sum, distinction, or common, of
the inputs. In motors and other wheeled motors, the
differential allows every of the using road wheels to rotate at
specific speeds, whilst for most automobiles providing same
torque to every of them. A car's wheels rotate at exceptional
speeds, mainly when turning corners. The differential is
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designed to pressure a pair of wheels with same torque even as
letting them rotate at one of a kind speeds. In automobiles
without a differential, such as karts, both riding wheels are
compelled to rotate on the identical pace, usually on a not
unusual axle pushed easy chain-drive mechanism. When
cornering, the internal wheel desires to travel a shorter
distance than the outer wheel, so with out a differential, the
result is the inner wheel spinning and/or the outer wheel
dragging, and this effects in hard and unpredictable handling,
harm to tires and roads, and stress on (or viable failure of) the
complete pressure educate. 1.2 Background The Differential
Box transmits mechanical strength from a top mover to an
output tool. It also adjustments the speed, route or torque of
mechanical electricity. Differential gearbox is used whilst high
speed, large electricity transmission in which noise abatement
is important. Some barriers in current Differential tools
container are as follows: It has bad weight to electricity ratio
so high power loss. Metallic parts lead to corrosion so need to
properly shielded.

II1. SOLID MODELLING

Solid modelling consists of set of principles for
mathematical and computer modelling of three dimensional
solid model. It refers to theories and computations that defines
and manipulates representations of physical objects, their
properties and the associated abstractions, and that support a
variety of processes. Solid modelling of bevel and spur gears
is done using parametric approach. Bevel gears for different
dimensions can be generated by changing the variables
(number of teeth, pressure angle, helix angle, tooth thickness,
module). Required parameters that are used as variable for
generating bevel gear

IV. OBJECTIVES

The goals within the modeling of gears in the past with the
aid of other researchers have numerous from vibration
analysis and noise manipulate, to transmission error over the
last 5 decades. The dreams in equipment modeling can be
summarized as follows: Stress analysis which includes
prediction of contact strain and bending pressure. Prediction of
transmission efficiency. Finding the natural frequencies of the
device before making the gears. Performing vibration analyses
of equipment systems. Evaluating condition monitoring, fault
detection, prognosis, diagnosis, reliability and fatigue
existence

V. Basic Steps in Designing

1. Discretization of the area The continuum is divided into
a no. Of finite factors by imaginary lines or surfaces. The
interconnected elements may additionally have special shapes
and sizes .The success of this idealization lies in how intently
this discretized continuum represents the real continuum. The
preference of the easy elements or higher order elements,
directly or curved, its shape, refinement are to be decided
earlier than the mathematical system starts.

2. Identification of variables The elements are assumed to
be connected at their intersecting factors referred to as nodal
points. At each node, unknown displacements are to be
prescribed. They are dependent on the hassle handy. The
problem can be diagnosed in one of these way that in addition
to the displacement which occurs on the nodes relying on the
physical nature of the problem, positive other quantities
including pressure may additionally want to be certain as
nodal unknowns for the detail, which but, might not have a
corresponding bodily amount inside the generalized forces.
The price of those quantities can however be acquired from
version standards.

3. Choice of approximating functions. After the variables
and local coordinates have been chosen, the following step is
the choice of displacement function, that's the place to begin
of mathematical evaluation. The function represents the
variant of the displacement inside the detail. The characteristic
may be approximated in many ways. A handy manner of
expressing it's far via polynomial expressions. 22 The shape of
the detail or the geometry can also approximate. The
coordinates of nook nodes define the element form correctly if
the element is actually made of straight traces or planes. The
weightage to receive to the geometry and displacements
additionally desires to be determined for a specific hassle.

4. Formation of detail stiffness matrix After the continuum
is discretized with preferred detail shapes, the element
stiffness matrix is formulated. Basically it's far a minimization
procedure. The detail stiffness matrix for majority of factors
isn't always available in specific shape. They require
numerical integration for this evaluation. The geometry of the
detail is defined in reference to the global frame.

5. Formation of the overall stiffness matrix After the
element stiffness matrix in international coordinates is shaped,
they are assembled to shape the overall stiffness matrix. This
is done thru the nodes which are not unusual to adjoining
elements. At the nodes the continuity of the displacement
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capabilities and their derivatives are established. The basic
stiffness matrix is symmetric and banded.

6. Incorporation of boundary situations The boundary
restraint conditions are to be imposed in the stiffness matrix.
There are diverse techniques to be had to satisfy the boundary
situations.

7. Formation of the detail loading matrix. The loading
internal an element is transferred at the nodal points and
constant detail loading matrix is shaped.

8. Formation of the overall loading matrix The detail
loading matrix is mixed to form the overall loading matrix.
This matrix has one column per loading case and it's far both a
column vector or a square matrix relying at the no. Of loading
situations.

9. Solution of simultaneous equations All the equations
required for the solution of the trouble is now developed. In
the displacement technique, the unknowns are the nodal
displacement. The and Choleky‘s
factorization are most commonly used strategies.

Gauss elimination

10. Calculation of stresses or pressure resultants The nodal
displacement values are applied for calculation of stresses.
This may be done for all elements of the continuum or can be
limited most effective to some predetermined factors

VI. Conclusion

The apparatus is structured dependent on pillar quality
criteria scientifically and numerical examination of rigging is
finished with two diverse cases. The study result shows that
bowing pressure esteems got from the two strategies are well
inside satisfactory points of confinement and thus gear
planned is protected. The twisting pressure results acquired by
MATLAB code are additionally like expository outcomes.
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