Jurnal MEDIATEK, 2 (1) (2023) 12-16
ISSN : 2962-4185
AKADEMI TEKNOLOGI BOGOR

Braking System Planning on 3 Phase Induction Motors Using Full-Wave
Rectifiers

Erman Al Hakim !, Muhammad Chalief Widiansyah 2
Electrical Engineering Study Program, Akademi Teknologi Bogor
JI. Bina Marga No.17, RT.05/RW.08, Baranangsiang, Kec. Bogor Tim., Kota Bogor, Jawa Barat 16143,
Indonesia

ABSTRACT

Induction motors are the most commonly used motors in various industrial equipment and public facilities such
as conveyors, pump rotation, elevators, escalators. Induction motors that have rotors have remaining rotation
when the engine is turned off, to rotate the motor in the opposite direction often waiting until the rotor stops
rotating. This study is the result of the design and study of the manufacture of a three-phase induction motor
braking device, where the use of a wave rectifier safety device will stop the remaining rotating field by reversing
the rotating field by injecting DC current into the rotating field so that the rotating field stops. The test results
show that the braking system when the tool is turned on in the first test and the second test, the current is stable
with the initial forward current condition of 1.50 A, and the current when braking is 2.59 A.
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Introduction

Three-phase induction motors are one of the most common types of electric motors used in
industry as well as in daily life. This motor works based on the principle of electromagnetic induction,
where the electric current flowing on the stator coil (the stationary part) will produce a rotating magnetic
field [1]. This rotating magnetic field then induces an electric current on the rotor coil, resulting in an
electromagnetic force that causes the rotor to rotate [2].

The induction motor is often still spinning when the engine is turned off, therefore to reverse the
rotation in the opposite direction it takes time to wait for the rotational field to stop [3]. The braking
system on the induction motor aims to save time so as not to wait for the rotary field to stop by itself
and the braking system also aims to stop the rotation of the induction motor safely or safely [4].

The utilization of diodes as full-wave rectifiers that function to convert alternating current (AC)
into direct current (DC) [5]. In contrast to a half-wave rectifier that utilizes only half the cycle of the
AC signal, a full-wave rectifier utilizes the entire positive and negative cycles of the AC signal [6].

In this study, a 3-phase induction motor braking system will be designed by utilizing a full-wave
rectifier to control the residual rotary field. Then there will be a meal.
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Method

The research media that will be made is in the form of designing a braking system applied to a
3-phase induction motor by utilizing a full-wave rectifier. The research method Research and
Development (R&D) was chosen as the method in this study. The Research and Development method
is a research approach used to develop new products or improve existing products. These products can
be in the form of various things, ranging from software, tools, learning materials, to training programs.
The main goal of this method is to produce products that are effective and efficient in solving problems
or meeting specific needs. The Research and Development stage is in the form of potentials and
problems, information collection, system design, system design improvement, system testing, and
system revision.
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Figure 1. Research framework

In designing the tools that are carried out, they adjust to the framework of thought that has been
made so as not to deviate from the idea of designing the tools to be made.

a) First, prepare a schematic drawing of the circuit for the reference for making tools on the panel
board

b) Prepare the polywood boards, install MCB 3 Phasa 10 A and MCB 1 Phasa 2A and 4A.

¢) Then install the NO and NC contactors on the panel board (Polywood) and install the DBC next to
the NO and NC contactors.

d) Then install a push button, selector switch, diode bridge that will be used as a converter of AC
current to DC current on the panel board and TOR for temperature safety.

Figure 2 shows images of the research media design process such as in the above tool design
stages, media trials, and research data collection processes.

e

Figure 2. It is a process of designing research media, media trials, and data collection processes.
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Figure 3 shows a 3-phase induction motor circuit using a DOL (direct on line) circuit using
braking, an electrical control circuit that provides current to the induction motor so that the induction
motor can run and is often used in the industrial field [7].
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Figure 3. DOL (Direct on Line) Network

In simple terms, to stop the rotor rotation of the motor induction voltage on the stator is converted
from an AC voltage source to a DC voltage in a very short time. Torque is a very important parameter
in the selection of DC motors for an application [8]. The torque in a DC motor results from the
interaction between the magnetic field generated by the field coil and the current flowing on the anchor
coil. When an electric current flows through the anchor coil that is inside the magnetic field, an
electromagnetic force will arise that causes the anchor coil to rotate [9].

Result and Discussion
Measurement using the Star network.

In table 1 below it is clear that when a 3-phase induction motor is started using a circuit Star
with the state forward then the voltage produced is 388 V and when the condition Reverse then the
voltage produced is 392 V.

Table 1. The test results use the Star series.

Testing Voltage/Voltage
Forward 388 V
Reverse 392V

Measurement with braking system

In the second measurement, a time difference was used, namely for the 1st experiment for 5
seconds and for the 2nd experiment for 8 seconds. The initial current in the 1st and 2nd experiments
had the same current at the time of the forward and have different currents at the time of the Reverse
that is, a difference of 0.02 amperes at the time of the initial current with a difference within 3 seconds.
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However, at the time of braking current for the 1st and 2nd attempts, the current is not different, only
at the time of the 2nd attempt for braking current, the state Reverse it's different 0.02 ampere Because
there was a time gap of 3 seconds with the 1st attempt.

Table 2. The test results use a braking system

Testing Information Early Current during
currents braking
Forward 1,50 A 2,59 A
st Reverse 1,38 A 2,59 A
Forward 150 A 2,59 A
Wed 2 Reverse 1,36 A 2,47 A

In table 2. This shows that in the braking system when the tool is started on the first test with the
second for the initial current on the forward it remains stable and when reverse There is a difference in
the starting current and the current when braking.

Conclusion
From the results of the design of the research media and the results of the test, it can be concluded
that:

1. By using a full-wave rectifier braking system, a control system that is easy to manage and can be
developed is obtained.

2. The braking system when the tool is switched on in the first test with the second for the initial
current in forward and reverse conditions remains stable, although there is a slight difference in
the starting current and braking current due to non-technical factors at the time of testing.

3. This braking system is more advanced and is used in Forward-Reverse and DOL (Direct On Line)
circuits because it is more practical to use when the AC current is injected with a short DC current,
the induction motor will stop immediately.
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