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Abstract: We studied the simulation, experimental behaviour of slip yoke under loading condition. Slip yoke used for
transmitting torque and rotation, is one of the most important components in motor vehicles. It is required to connect the other
components of the drivetrain such as transmission and differential to each other. Basically, a slip yoke comprises of yoke parts,
splined parts. Each component on slip yoke is exposed to torsion while they perform their functions such as angular and axial
movement. Therefore, each component should be strong enough against to torsion in the design and analysis processes. In this
study, experimental and simulation methods were used to design the slip yoke, investigated, and compared with each other. In
the simulation studies, finite element analysis (FEA) was implemented by using three different loading conditions. photo elastic
stress analysis (experimental method) is carried out. The comparative analysis of both methods is done & failure cause of slip
yoke is found out.
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I. INTRODUCTION
We studied the simulation, experimental behaviour of slip yoke under loading condition. Slip yoke used for transmitting torque and
rotation, is one of the most important components in motor vehicles. It is required to connect the other components of the drivetrain
such as transmission and differential to each other. Basically, a slip yoke comprises of yoke parts, splined parts. Each component on
slip yoke is exposed to torsion while they perform their functions such as angular and axial movement. Therefore, each component
should be strong enough against to torsion in the design and analysis processes. In this study, experimental and simulation methods
were used to design the slip yoke, investigated, and compared with each other. In the simulation studies, finite element analysis
(FEA) was implemented by using three different loading conditions. photo elastic stress analysis (experimental method) are carried
out. The comparative analysis of both methods is done & failure cause of slip yoke is found out

Il. PROBLEM STATEMENT
In operation slip yoke is subjected to both bending load as well as torque. The slip yoke of Ashok Leyland Dost is in operation

failed frequently. The fig. shows failure of yoke joint. The theoretical analysis provides magnitude of stress but to observe stress
pattern experimental and Finite Element Analysis is necessary.

111.LOBJECTIVES
1) To carry out dynamic state analysis of slip yoke for bending stress using Finite element analysis software

2) To carry out dynamic state analysis of slip yoke for bending stress using photo stress technique.
3) To compare results of experimental and finite element analysis method.

IV.PROPOSED WORK:
A. Methodology

It is proposed to carry out experimental and Finite Element Analysis of slip yoke in Actual working Condition Phase I- Literature
survey. In this phase literature survey of photo stress analysis technique will be carried out by referring journal like ASME journal,
Springer link, European patents, US patents, etc.

Phase Il — In this phase Finite Element analysis And Experimental Analysis of slip yoke In Actual Condition is carried out. A) Finite
element analysis:

1) To carry out assembly of slip yoke joints models.

2) To import models in analysis software. To carry out dynamic analysis using FEA software

B. Experimental Work
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It is decided to carry out dynamic stress analysis by using Photo stress technique as follows:
1) To select proper coating material.

2) Toapply coating on slip yoke at critical section.

3) To place slip yoke on to the setup

4) To find out different stresses at critical section.

C. Simulation Analysis

Finite Element Analysis Finite Element Analysis, CAD model of Yoke Joint is created and imported in ANSY'S software for Stress
Analysis. Constraints are applied at the one side of shaft and the force is applied by giving this condition, deformation and stresses
are evaluated and presented in next chapter. e Data are collected for the Yoke Joint used in Bus from S.T Workshop and various
dimensions are taken by measurement. e The various parameters such as torque, stresses are obtained. e The Existing yoke joint is
modelled using Creo parametric-3.0 software and the same joint is analysed using ANSYS 14.0 software.

D. Modelling

The slip yoke geometry was obtained through precise measurements using callipers and/or by importing CAD models from the
manufacturer. The slip yoke was modelled in [insert CAD software name] using the acquired geometry. Features such as splines,
bearing surfaces, and keyways were accurately incorporated into the model.

Figure 3.1-3D Model of slip yoke
E. Meshing

In Geometry Preparation Prepare the geometry for meshing. This might involve simplifying complex features, removing
unnecessary details, and ensuring the model is watertight. In Mesh Type Choose an appropriate mesh type based on your analysis
requirements. For structural analysis, a tetrahedral or hexahedral mesh might be suitable. In Mesh Settings Define mesh sizing
controls to ensure that critical areas of the slip yoke are adequately resolved. You may need finer mesh near areas of high stress or
strain. In Mesh Generation It Generate the mesh using ANSYS meshing tools. Ensure that the mesh quality is acceptable, with
sufficient element quality and aspect ratio. After generating the mesh, perform checks to ensure its quality. Look for elements with
poor quality, skewed elements, or excessive distortion. In Post processing: Once the mesh is generated, you can proceed to perform
your analysis. Apply appropriate boundary conditions and loads based on your simulation requirements. In Analysis Run the
analysis using ANSYS solver. Monitor convergence and ensure that the results are reasonable. After the analysis is complete, post-
process the results to extract relevant information such as stresses, displacements, and other quantities of interest.

Number of elements = 27997 Number of nodes = 28647 Element size = 2.5

Figure 3.2- Meshing of Yoke Join
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V. RESULTS ANALYSIS
A. FEA Results Analysis

Stress distribution in slip yoke Is as shown in figure.
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Fig. Stress distribution at first condition
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Fig. Stress distribution at second condition from analysis the following stress values are simulated.
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Stress Values by ANSYS
Sr. No. Speed of Driven Slip Yoke Stress (N/mm?)
1 1000 237.56
2 2000 298.21
3 3000 373.36

Thus, the slip yoke is meshed and analyzed by using ANSYS software and the results are obtained. Here the results obtained i.e.

Stresses observed in yoke are greater than yield strength. There is plastic straining and permanent set. Therefore, the slip yoke is
damaged.
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B. Experimental Results Analysis

Sr No. Speed in RPM n Load (kg) Stress (oa)
1 1000 0.80 1 235.56
2 1500 0.74 1 257.23
3 2000 0.70 15 295.21
4 2500 0.66 15 352.12
5 3000 0.67 2 381.36

The technique of photoelasticity can be effectively explored to experimentally measure the internal stresses in indeterminate
structures. The stresses generated in experimental analysis is varies from 235.56 N/m? to 381.36 N/m* which are very high
compared to yield strength. In simulation analysis stress generated is 237.56 N/mm? to 373.36 N/mmZ.Due to this reason of
practical stresses generated is high so slip yoke continuously undergoes failure.

VI.CONCLUSION
In this study, for the analysis of slip yoke, finite element analysis and photo elastic stress analysis (experimental method) are

carried out.

1) The result of 373.36 N/mm? from the finite element analysis at highest loading condition. When considering the
experimental studies, the results from finite element analysis and the results from experimental method, are similar to each
other with a deviation approximately equal to 7 N/mm? . These results reveal that,

2) Stress values of critical section obtained from FEA, supports the results from experimental method. Because, the results
from the studies where the both loading types are used are as close to each other.

3) Maximum stress on the critical area of the slip yoke is determined higher than the yield strength of the material. Stresses
observed in yoke are greater than yield strength. There is plastic straining and permanent set. Therefore, the slip yoke is
damaged.

4) Maximum stress observed in the slip yoke is 373.36 N/mm2 by finite element method & from photoblastic stress analysis
(experimental method) stress generated is 381.36 N/mm? (Material Yield stress 350 N/mm?). Due to this reason of practical
stresses generated is high compared to yield strength of slip yoke so continuously undergoes failure after periodic time.
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