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ABSTRACT
This paper represents the findings of its original paper where the center point between
wheel and soil is used as a point of reference to study about the generated stress and
other mechanical factors. Generally light weight vehicles are used for this study
purpose. The traction force which is generated between wheels is responsible for
further generation of shear stress. Sand can be studied in two types like dry sand and
wet send. Other electronic components can be used to witness the performance of
wheel and sand joining lines. Shear stress can be defined as ratio of parallel force to

area.
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INTRODUCTION

Generally, there are different types of
force system in solid mechanics. they
can be concurrent force system and
coplanar force system. It is connected
with motion of wheel over sand.
Traction control is also established to
prevent wheel from slipping action.
Transmission system is used with
planetary type of gear boxes. The
traction force which is generated
between wheels is responsible for
further generation of shear stress. Sand
can be studied in two types like dry
sand and wet send. Other electronic
components can be used to witness the
performance of wheel and sand joining
lines. Shear stress can be defined as
ratio of parallel force to area [1-3]

WHEEL-SOIL JOINING LINE
MEASUREMENT
Model is set with wheel connected with

some rough surface to generate stress
and inductive stress are responsible for
defining the shear stress curve to be
more inclined and represents more
yielding area along its path.
Conventional model can be used to
calculate the values which can be
obtained be conducting some
experiments and obtained these values
by using some formula. They may be
called as theoretical values. Different
research has been used to define these
data in different terms and other
experimental aspects. Traction control
is also established to prevent wheel
from slipping action. Transmission
system is used with planetary type of
gear boxes. [4-6]

EXPERIMENTAL SET-UP [Figure
2]

Sensors are used for this purpose.
There may be two types of sensors.
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Number one comes as light sensor to
sense the different light falling on the
surface of joining part of wheel and
send trajectory and periphery area to
witness soil interaction of wheel and
soil. Next another sensor comes and
known as tactile sensor. This sensor
sedrves the purpose of control and
projecting the output force generated
during traction motive force. Both
sensors are very important from
projection point of view as shown in
Figure 1. There are another types of
sensors can also be used like proximity
sensor, vision sensor, flow sensor for
general practice. Generally, there are
different types of force system in solid

Wheel cover
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Fig. 2: Experimental st up [4].
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mechanics. They can be concurrent
force system and coplanar force
system. It is connected with motion of
wheel over sand. Traction control is
also established to prevent wheel from
slipping action. Transmission system is
used with planetary type of gear boxes.
The traction force which is generated
between wheels is responsible for
further generation of shear stress. Sand
can be studied in two types like dry
sand and wet send. Other electronic
components can be used to witness the
performance of wheel and sand joining
lines. Shear stress can be defined as
ratio of parallel force to area. [7-10]

In wheel sensor
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It forward as the slip ratio increases.
Conventional model can be used to
calculate the values which can be
obtained be  conducting some
experiments and obtained these values
by using some formula. They may be
called as theoretical values. Different
research has been used to define these
data in different terms and other
experimental aspects. Trends are
completely changed to get different
values in alternative research or
experiments. There are also maximum
and minimum values of shear stress
which can be wused by some
conventional model system. These data
will change the obtained values
completely and improvement can also
be done in this respect of shear stress
which has large impact on this
interactive area. [11-13]

SOIL DEFORMATION
With the interaction of soil onto the
wheel, the soil is generally subjected to
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some of deformation which can take
place in both forward and backward
direction. As shown in Figure 3
forward direction deformation has
larger impact on soil and wheel surface
and generally known as bulldozing
effect while backward deformation has
smaller impact on surface of wheel.
Different research has been used to
define these data in different terms and
other experimental aspects. Trends are
completely changed to get different
values in alternative research or
experiments. there are another types of
sensors can also be used like proximity
sensor, vision sensor, flow sensor for
general practice. Generally, there are
different types of force system in solid
mechanics. they can be concurrent
force system and coplanar force
system. It is connected with motion of
wheel over sand. Traction control is
also established to prevent wheel from
slipping. [14-18]

Fig. 3: Soil deformation in joining surface [5]

HBRP Publication Page 1-10 2023. All Rights Reserved Page 3



HBRP
PUBLICATION

Different output has been seen to define
these data in different terms and other
experimental aspects. Trends are
completely changed to get different
values in alternative research or
experiments. There are also maximum
and minimum values of shear stress
which can be wused by some
conventional model system. These data
will change the obtained values
completely and improvement can also
be done in this respect of shear stress
which has large impact on this
interactive area. It forward as the slip
ratio increases. Conventional model
can be used to calculate the values
which can be obtained be conducting
some experiments and obtained these
values by using some formula. They
may be called as theoretical values.
[19]

ASPECT OF IMPROVEMENT IN
SHEAR STRESS GRAPH

Graph between shear stress and shear
strain is generally obtained by
conducting a tensile test in universal
testing machine which can be seen and
represented by different parameter and
salient pint and feature of stress model.
But there is always the chance of
improvement in this model of shear
stress which can be employed in this
area of research. The traction force
which is generated between wheels is
responsible for further generation of
shear stress. Sand can be studied in two
types like dry sand and wet send. Other
electronic components can be used to
witness the performance of wheel and
sand joining lines. Shear stress can be
defined as ratio of parallel force to area.
There are another types of sensors can also
be used like proximity sensor, vision
sensor, flow sensor for general practice.
Generally, there are different types of
force system in solid mechanics.
[20,21]

Recent Trends in Production Engineering
Volume 6 Issue 2

Characteristics of Joining Area Material
There are two types of characteristics are
taken into account for study purpose in this
research paper. They may statics
characteristics and other may be dynamics
characteristics. Model is set with wheel
connected with some rough surface to
generate stress and inductive stress are
responsible for defining the shear stress
curve to be more inclined and represents
more yielding area along its path. There
are also maximum and minimum
values of shear stress which can be
used by some conventional model
system. These data will change the
obtained values completely and
improvement can also be done in this
respect of shear stress which has large
impact on this interactive area.
Different research has been used to
define these data in different terms and
other experimental aspects. Trends are
completely changed to get different
values in alternative research or
experiments. There are another types of
sensors can also be used like proximity
sensor, vision sensor, flow sensor for
general practice. Generally, there are
different types of force system in solid
mechanics which can be seen and
represented by different parameter and
salient point and feature of stress
model. But there is always the chance
of improvement in this model of shear
stress. The traction force which is
generated between  wheels is
responsible for further generation of
shear stress. Sand can be studied in two
types like dry sand and wet send.

The traction force plays very important
role in proper study of stress generated
over wheel and rim material, which is
generated  between  wheels, is
responsible for further generation of
shear stress. Sand can be studied in two
types like dry sand and wet send. Other
electronic components can be used to
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witness the performance of wheel and
sand joining lines. Shear stress can be
defined as ratio of parallel force to area.
Stress  generation also define
parameters distribution to calculate soil
and wheel interaction effectiveness for
shear stress measurement. Shear stress
can be seen and represented by
different parameter and salient point
and feature of stress model. Stress
model is important for measuring the
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Fig. 4: Boundary friction coefficient representation [6].

o

Wheel Type and Specifications of Rim
Body

Wheels are generally made of different
composites, steel or alloy. Alloys used
in making of wheel are generally
aluminum alloy. Strength of these
alloys is very high as compare to other
steel and material. Weight of alloy is
less than other material. Most common

Angle ratio (=)
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strength of rim material on spoke side
and hole side during interaction with
soil. Different research has been used
to define these data in different terms
and other experimental aspects. Trends
are completely changed to get different
values in alternative research or
experiments. [22-25]. The Boundary
friction coefficient representation is
shown in Figure 4.
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wheel type is wearing spoke and steel
disc wheel. While interaction of wheel
with soil is taken under consideration
with the help of wheel and primarily
elements like pitch circle diameter and
center diameter to join the spike with
rim various welding process are used as
shown in Figure 5.

Fig. 5: Pitch circle diameter [7]
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A wheel has different components like
wheel hub, wheel rim etc. various
tastings are done to check the stress
distribution along periphery of wheel
as shown in figure no. 6. Software is
used to check the developed stress
during the movement of wheel and on
other components.

Stress plays an important role in
defining the strength of wheel material
and rim. If forces act parallel to the
plane of rim then they can develop a
shear stress in wheel as shown in
Figure 6. While if these forces take
place ibn direction perpendicular to the
direction of shear plane then normal
stress will be developed. Commonly
wheel type is wearing spoke and steel
disc wheel. While interaction of wheel

Von-Mises Stress Contour for Hole Side
(With Pressure Load)
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with soil is taken under consideration
with the help of wheel and primarily
elements like pitch circle diameter and
center diameter.

To join the spike with rim various
welding process are used.
Experimental results explain about
shear stress model as shown and
improvised can be done in this concept.

Friction coefficient is also a factor
which is used to define the traction loss
in rolling action of wheel. We tried to
conduct to different experiments to
obtained good data. However, results
are certainly good and we can rely on
them for defin9ng and explain the
function wheel when it interacts with
soil in different direction. [26]

Von-Mises Stress Contour for Spoke Side
(With Pressure Load)

WETHO0 5

Fig. 6: Stress distribution [8].

Shear Stress Displacement Analysis

Stress is taken as von miss’s stress. As
per experimental setup and at different
parameters like wheel speed and
temperature developed at the joining of
surface, force of friction distribution,
we obtained different values of shear
stress. Stresses were also recorded on

two sides of wheel like spoke side and
whole side of wheel. We recorded
stress at spoke side was 52.93 Mpa at
speed 42kmph and at hole side it is
51.96 Mpa at speed of 40kmph.[27].
Its pressure distribution is shown in
Figure 7.
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Radial Load

Radial- Pressure Load

Fig. 7: Pressure distribution [9].

CONCLUSION

The relationship with the slip ratio and
entry angle was seen clearly with the
above experimental setup as per
original paper. They can be
summarized as different aspect and slip
ratio of transmission boxes.
Experimental witness also defines the
data’s in very clear formatter.
Experimental results explain about
shear stress model as shown and
improvised can be done in this concept.
Friction coefficient is also a factor
which is used to define the traction loss
in rolling action of wheel. We tried to
conduct to different experiments to
obtained good data. However, results
are certainly good and we can rely on
them for defin9ng and explain the
function wheel when it interacts with
soil in different direction. Stress is
taken as von misses stress. As per
experimental setup and at different
parameters like wheel speed and
temperature developed at the joining of
surface, force of friction distribution,
we obtained different values of shear
stress. Stress were also recorded on two
sides of wheel like spoke side and hole
side of wheel. We recorded stress at
spoke side was 52.93 Mpa at speed
42kmph and at hole side it is 51.96 Mpa
at speed of 40kmph.
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