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Abstract

Our research work is focused on the lifting arm of bucket assembly. We create a 3D model of
existing bucket lifting device and apply actual boundary condition with some assumptions on
solid works software. Meshing and setup for solution has been carried out by ANSYS
software. After the analysis of existing bucket assembly and based on the results of ansys we
change the shape and parameters of lifting arm and prepared two more design without
compromising the basic functions of lifting arm. Based on the results of FEA of new design it
validated with the existing model of bucket assembly and suggest alternative design for
existing model.

Key words: FEA (finite element analysis), ISMC (Indian Standard Medium Channel), 3D
(three Dimensional)

1. Introduction

The bucket device is efficiently made by pressing, welding, pressing steel framework, and profiling sheet
metal. An elevator's structure and sealed enclosure are both made of sheet metal components. One of the
main structural components of the entire elevator is the arm. It accommodates the drive and anti-runback
back mechanism in addition to supporting the weight of the buckets and gate. Depending on the climate
the elevator is used in, corrosion and wear may also impair durability. The gate and lifting device of coke
bucket is an important part for our point of view due to our work is based on this topic and overall
functions of the bucket is also depended upon the lifting assembly. Excluding the motor and other
hardware item there are only two major parts in lifting device first one is gate assembly and other one is
lifting assembly. The lifting device is operated by using 30 KW motor by rope way and it lift the bucket in
vertical direction. So, the component which is directedly engaged with the gate assembly is lifting arm
with eye end. a proper attention is required here while designing of lifting arm. The total capacity of the
bucket is around 40 tonnes and it’s one of the big size buckets.

2. basic objective of work
The major purpose of this research is to the analyse the lifting device function and number of stresses
generated during the working or acting on load and find out the scope of engineering in gate and lifting
device parts of bucket. The total capacity of the bucket is around 40 tone and gate and lifting component
take these loads directly so proper attention is required here.

3. Assumptions
All of the assumptions are stated below for the reader's convenience:
» Bucket assembly is in stationary position while analysis.

» Vibration during the working of bucket is negligible.
» Effect of external forces avoided in the bucket assembly.
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» Gate and lifting device is properly mounted in the bucket.

» There is two lifting assembly mounted in the bucket, so the overall load is equally distributed on both
supports.

> All the parts has been taken of equivalent grade of 0Cr17Mn6Ni5N.

» Mechanical properties of material 0Cr17Mn6Ni5Nis same for substitute materials.

4. FEA Analysis

The lifting device of coke bucket consist of around ten major component which play important role while working
of bucket. The lift arm which is directly engaged with the bucket frame is crucial parts for our analysis because it
connects lifting device with bucket chassis. The pair of arms is used to lift the bucket and total four arm is used in
the assembly.

First of all, we create the separate parts of all lifting device component with reference to the design drawing. After
that assembly process is performed to get the required assembled geometry consist of the solid & surface
modelling of the parts by using the sketch tools. Once the parts have been prepared, we start assembly of component
one by one in proper manner to form the required shape of lifting assembly.

Figure 1 3D cad model and meshing of existing lifting arm
5. Result of existing lifting device
The FEM is a numerical approach for finding an approximation solution to a problem domain's distribution of field
variables that is difficult to acquire analytically. It is accomplished by reducing the issue domain into numerous
components, then applying the solution to each little element, which has a very basic geometry.
The result obtained from the solution is represented in the graphical form to find out the output parameter in the
form of the stress, deflection and strain which is shown in the figure below
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Figure2 3D Result of FEA analysis
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6.FEA Result of Optional Design I
Here we convert two support plate into one machine parts and also change the parameter of lifting arm to
reduce the amount of stresses in the corner edges of the component as mentioned in figure below. This

process lead us to optimize the overall weight and minimization of stresses of the complete assembly.

Figure 3 support plate converted into block
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Figure 4 Stress and deflection of design option I
7.FEA Result of Optional Design II
The design option I shows good result as compared to the existing design but still there have some more
scope to optimization by controlling the parameters of the parts. Now we focus only on the lifting arm to
reach the optimum design parameters, with reference to the existing design of arm it consist of simple
shape and eye end with tangent line to join the arm with eye end. these profile is simply and easy to
manufactured with laser cutting machine. But it tends to high stress concentration. So in this section we

change the arm eye end by using circular profile and join the eye end with arm by using fillet tools. The
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cross section is gradually change with change in length at the eye end. the stress is higher near to the eye

end so proper filling of material is required at this zone to avoid the stress concentration.
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Figure 5 Stress and deflection of design option I
8.Conclusion

Based on the data furnished in result section we concluded that the nature of graph for all cases is
almost similar and marginal variation is found in case design I and II. The amount of stress is minimum in
design II but the deflection is little higher as compare to the design I. but the design option I shows great
flexibility in manufacturing point of view , this profile can be achieved by using only laser cutting but in
case of design II we need other process to form the partition line at mid plan which will increase the cost

of manufacturing, so design I of lifting device is most suitable option for existing design.
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