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Abstract: The fast-moving rotary components of various machines (such as steam turbines, gas, pumps,
generators, high-speed compressors, etc.) are widely used in various fields, such as aircraft, cars and
power generation. The rotor column is one of the main parts of the various rotary machines. Due to
manufacturing defects or periodic loading, there is often a fatigue force in the shaft. Stress is one of the
main causes of catastrophic spin failure. Thermal machines such as steam turbines, thermal stress and
thermal shock are also responsible for high voltage density, which is also a reason to start cracking and
reproducing. In this project, constant analysis is determined to identify distortion, voltage, pressure on
rotor force, and typical analysis of frequency distortion in different situations to determine vibrations of
rotor and fracture analysis. J-integrated rotor as for various materials of soft steel, alloy steel.
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I.  INTRODUCTION

The steering columns are torque carriers, so they
are subject to turning and cutting. They should
therefore be strong enough to withstand stress,
while avoiding excessive extra weight, as this will
increase their inertia. Columns are one of the
components that are subject to the most difficult
working conditions in industrial power supply
applications [1]. It is also used in high performance
rotary equipment such as turbine engines, steam
and gas turbines, high speed compressors,
generators, pumps, etc. Although the jobs in the
industry state are strong and well-designed, they
are usually prone to serious defects that develop
without a very clear warning.

1.1 Types of Shaft Couplings: Switch heads are
mechanical devices used to connect rotary columns
and absorb incorrect adjustments between them.
The joints can be rigid or flexible, depending on
the accuracy of the system and torque requirements
[2]. Connectors are used to transfer power and
torque between two rotating columns such as
motors, pumps, compressors and generators.

1.2 Beam: The beam coupling consists of single or
multiple helical parts in the conductive body,
which can normally accommodate up to 0.025-inch
parallel disturbances and up to 7 degrees angle
imbalances. It is mainly used for motion control
applications where torque is typically less than £
100.
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Fig 1.1 beam

1.3 Chain: Chain couplings are suited to power
transmission applications and are used to transmit
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power up into the hundreds of horsepower range.
Angular and parallel misalignment allowances are
typically 2 degrees and 0.015 inch, respectively
[3][4]. Typical chain couplings use special chain
sprockets and double wide roller chains whose
clearances permit the design to operate as a flexible
coupling.

&

Fig 1.2 chain

1.4 Disc: Disc couplers use single or multiple slices
and single or double phases attached to the as hubs.
It is used for power transmission and depends on
the flexibility of its thin metal segments to convey
torque and absorb the angular deviation. They are
not particularly good at managing parallel
deviation. They are capable of transmitting high
torque and are often used for high horsepower, gas
turbines, etc. To call.

e

Fig 1.3 disc

1.5 Applications and Industries: Correct coupling
for inability to manufacture or maintain perfect
alignment in paired devices. Some machines have
the need for close-flow couplers, which means that
the car bearings support an extended column that
drives the rotor component of the paid equipment -
for example. The engine and pump on the right is
an example of a converging machine [5]. When it
is practical, it is done to solve the alignment
problem. Often, although the machines require
their own bearings, you need to connect
independent columns.
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Il. LITERATURE REVIEW

It was observed that the interaction would be
higher if the defect leads to the crack at 90 °. Based
on analytical studies on Laval roundabout with
small respiratory tracts, Sekhar and Prabhu (1998)
explain that the vibration response to cracked
dizziness during the maximal period is when the
angle between the crack and the 0 ° or 180 °
imbalance has studied the effects of the
acceleration rate, The depth cracking and the defect
position in the vibration behavior of the cracked
rotor during the run-up. In addition, they believe
that the increase in critical response 1/2 and 1/3 is a
reliable indicator of cracking. Many researchers
have submitted their work to model-based methods.
Bach Schmid et al. (2000a, 2000b) offers a
powerful method for detecting location and depth
of cracks on rotors.

I1l. RELEATED STUDY

3.1 INTRODUCTION TO CREO: PTC Creo, an
early professional and engineering question, is a
collection of three-dimensional software packages
for collage software combined in mechanical touch,
cardboard, and even in CAD title companies. It is
involved in one of the "modeling battle” of the
Canadian CAD trilogy, a parameter-based
controller. Using parameters, scope and ability to
seize the brand position, can lead to the evolution
of inflation in the same brand complement. This
recipe is within the 2010 concept against Pro /
ENGINEER veldfire to Creo. The exchange with
the use of the doctrine of the devil absorbs the
submitted  person,  Parametric  Technology
Corporation (PTC), where the beginning is
surrounded by crops that are not yet connected to
its geography, creating the person who forms the
welding plan.

3.2 3D MODEL OF ROTARY SHAFT

—

3.3 STATIC ANALYSIS OF ROTARY SHAFT
Import geometry

1
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3.4 MATERIAL-MILD STEEL
TOTAL DEFORMATION
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3.5 FATIUGE ANALYSIS OF ROTOR SHAFT
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3.6 MODAL ANALYSIS OF ROTOR SHAFT
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IV. RESULT TABLE
4.1 Static analysis

Material Deformation (mm) Stress (Vmm?) Straim

Mild steel 0.0061731 53362 27681e-3
AISI 1020 steel 0.0053775 48226 24113e5
EN 31 steel 0.0046367 4.1583 2.0792e-3

4.2 Fatigue analysis

Material Tife Damage Safety factor
Min Max
Nl steel 19 50328 01557 5
ATST 1020 steel 19 63093 017874 5
EN 31 steel 19 11694 02073 5

4.3 Modal analysis

Material Total | Freq | Total | Frequency(hz) | Tofal | Frequen
Deformat | uenc | Deforma Deformatio | cy (hz)

joml |y | tion2 3

(mm) | (b2 | (mm) (mum)
Mild steel 93796 | 7896 | 93391 ) o3 760.73
AIST1020 steel | 93808 | 1027 | 83818 10275 5439 | 16341

5

EN3Lstedl | 03813 | 1113 | 83815 1138 949F | 16436

V. CONCLUSION

In this project, it is made constant analysis to
determine the distortion, stress, and stress to power
the rotor's analysis model to determine the decay in
terms of frequency in the various forms of the
method to a vibrating rotor analysis. and cracks on
the integrated J of the rotor shaft determine various
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soft steel materials, alloy steel During constant
control analysis, the pressure, strain and strain
values are increased by increasing the speed of the
rotor shaft. The stress values are lower for EN 31
used steel materials. By observing the stress
analysis, the safety factor values are larger for EN
31 used steel. Operational analysis the values of
distortion and frequency are the best performance
EN 31 steel. By seeing the overflow analysis, the
stress values are lower for the steel material of EN
31 compared to other materials, by cracking
control. The sulfur analysis is lower for EN 31
steel.
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