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ARTICLE INFO ABSTRACT

Brick is a building material that is still widely used by people today. Most
of the small-scale brick-making industries print bricks in the traditional
way. Of the problems encountered by adding a conveyor as a means of
carrying soil that has been printed and then running through the conveyor
to the brick makers to add security to the brick makers. The stages of the
research were carried out by identifying the problem to produce data from
the system to be made, then designing the concept for making the tool. In

Keywords tool making, the most important components are conveyors, dc motors
Brick and PLCs as the main controls in running conveyors. This conveyor
Conveyor works to bring the dough quickly to the craftsmen so that the dough can
PLCs be measured for the speed of time and the level of safety for the craftsmen.
Omron CP1E This research has succeeded in creating a "Conveyor Control System in

Automatic Brick Making". Conveyor time testing in automatic brick
making produces 2 seconds per minute when one brick is on the conveyor
and in increasing safety for conveyor makers this can provide good
security.

This is an open access article under the CC-BY-SA license.

1. Introduction

Technological developments play an important role in various aspects of life, including in the field
of automation technology which continues to experience rapid development. Ease for convenience
continues to be carried out with various development innovations and new discoveries. New
discoveries are based on a problem that occurs in the environment around us, giving rise to new ideas
and innovations in solving the problem [1][2].

The problem faced by adding a conveyor as a means of conveying soil that has been printed then
goes through the conveyor to the brick makers to add security to the brick makers. By developing a
tool beforehand that takes bricks by hand in a mold that can be dangerous for craftsmen, so by making
this conveyor, brick craftsmen can improve a better level of safety after the bricks have been printed
[3]. The production of bricks by manual means yields an average of 3 bricks per minute with the use
of an automatic brick carrier to increase brick production [4].

The design of the tool begins with identifying the background of the problem to produce the tool
so that a design plan is obtained and then the method for making the tool can be obtained [5]. The
working system of this tool design is in the form of an automatic brick carrier controlled by PLC and
driven by a dc motor to move the conveyor. The tool will work if the limit switch detects the presence
of mixed bricks running on the conveyor and then the PLC acts as a control to drive the dc motor
which will rotate the conveyor belt [6]. The research stages that have been carried out resulted in a
conveyor control system on an automatic brick making machine [7].
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2. Research Method

The Pahl and Beitz method is a design method used in the manufacture of tools, this method
consists of elaborating the task, determining the concept of the design that has been made, planning
the shape of the tool and finally designing the details so that the original form or form is produced
from the form that has been designed [8][9][10].

2.1. Tool Working Principle

The working principle of the tool is that the conveyor will run when there is a mixture of bricks
that hits or is touched by a limit switch then after it is detected that there is dough, the dc motor will
rotate according to the speed that has been set on the PLC and can be seen in Fig. 1 [11].

Limit Switch |— PLC —»| Conveyor

Fig. 1. Block diagram

2.2. Maintaining the Integrity of the Specifications

The design plan has several parts including the control panel on the PLC as a control, the conveyor
will run according to the presence of soil detection which will be read by the limit switch can be seen
in Fig. 2 [12]. The conveyor control system as a means of conveying dough that has been cut in the
form of a frame design to support stones bricks that have been molded so that they can walk up to.
The brick carrier design drawings can be seen in Fig. 3 with a length of 60 cm, a width of 15 cm and

a height [13].
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Fig. 2. Gabot tool design

Fig. 3. Brick carrier design

2.3. Software Design

The state diagram in Fig. 4 is the work process of the conveyor control system on an automatic
brick making machine where when the soil is finished being cut by the machine, the soil will move
towards the conveyor and then the soil will touch the limit switch which will detect if an object is

detected then the conveyor will run with a dc motor drive that has been programmed with a plc. The
—
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process is carried out continuously until there is no more ground moving about or being detected by

the limit switch, then the conveyor will stop [4]. You can see the working state diagram of the tool in

Fig. 4.
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Fig. 4. State diagram of the tool

The working state diagram in Fig. 4 will provide work effectiveness of the system so that the
conveyor control system will produce an effective time speed and not endanger the craftsmen when
using the conveyor as a means of conveying the printed soil dough.

2.4. System Testing

The tool is tested against errors and functions properly. Testing is carried out after all the process
of making the tool is done, the test is carried out in stages to look for errors or deficiencies in the work
on the tool. First testing the mechanical components, then testing the control panel, sensors and
programs working on the PLC. At the testing stage, the results will be obtained from cutting bricks
automatically so that a comparison of the analysis of making bricks automatically and manually can
be obtained to produce the final stages of the conclusion.

3. Results and Discussion

In this discussion, it will present the results of research testing tools and the results of a comparison
of manual brick making with automatic brick making using a pneumatic system.

3.1. Brick Cutting Equipment Testing

The testing process is carried out by providing a voltage of 12 volts which is controlled through a
PLC where the PLC as a control tool can function as the brain to run the conveyor, but when the PLC
has been given voltage, the dough that moves after being cut will enter the conveyor then on the
conveyor the dough that has been cut is detected by the limit. switch then when it is detected the dc
motor will rotate to run the bricks to reach the craftsman, you can see in Fig. 5 the mechanical form
of the brick carrier.

Fig. 5. The mechanical form of the brick carrier

The test results that have been carried out in Fig. 5 are the conveyor control system according to
what has been expected, the limit switch works according to the program that has been given through
the PLC. The respective values for the brick molding time and the carrying time using the conveyor
have resulted and discussed in the analysis section of the conveyor control system.
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3.2. Manual Print Making Test Results

Manual brick making is the process of making bricks in the traditional way and still uses simple
equipment. The average manual method of making is done by three workers. Based on the
observations made by the author in the village of Karangmangu, Kec. Purwojati, Kab. Banyumas
obtained the results of making bricks manually as shown in Table 1 in one manual print run.

Table 1. Time in one manual print

No Manufacture of the Time in One Print (seconds) Amount of One Print

1 1 42 2
2 2 40 2
3 3 43 2
4 4 40 2
5 5 45 2

Table 1 results of manual printing with the manufacture of five prints and the results obtained in
40 seconds to produce 2 bricks. The average from Table 1 can be obtained by printing bricks for one
minute. The calculation of the average value of Thick 1 data produces a value of 42 seconds so that
conclusions are obtained in printing bricks manually in one minute approximately 3 bricks. The shape
resulting from the manual printing process can be seen in Fig. 6, 13 with a length of approximately 20
cm, a height of about 5 cm and a thickness of 7 cm.
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Fig. 6. Graph of manual production time

3.3. Auto Print Creation Test Results

Printing bricks is done with the help of a machine that is driven using an electric motor, this electric
motor drives a screw mixer in a tube to then mix the soil. pneumatic automatic and produce bricks.
The results obtained from the automatic printing process using a pneumatic system can be seen in
Table 2.

Table 2. Time in one automatic cut

No Manufacture of the Time in One Print (seconds) Amount of One Print

1 1 5 2
2 2 5 2
3 3 5 2
4 4 5 2
5 5 5 2

The average from Table 2 can be obtained by printing bricks for one minute. The calculation of
the average value of Thick 2 data produces a value of 5 seconds so that it is concluded that in 1 minute
printing bricks automatically with a pneumatic cutting system produces 24 bricks can be seen in Fig.
7.
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Fig. 7. Graph of automatic production time

3.4. Analysis Results Using Conveyors

In manual printing, the time needed is one minute, which is 42 seconds and in an automatic way,
it takes 5 seconds when compared to the automatic method which is more effective than the manual
method which can consume a lot of energy, then after seeing the comparison, the results of the time
using the conveyor can be seen in the Table 3 is the time the bricks run on the conveyor.

Table 3. Bricks running time with conveyor

No Measurement to Travel Time (Seconds)
1

\SRE ORISR SRS

1
2
3
4
5

D[ (W]

In Table 3 is the data from the results of taking 1 brick using a conveyor if in 2 seconds the stone
runs on the conveyor then in one minute it can produce 60 bricks and it does not endanger the
craftsman to take a brick in the mold which is at risk of being pinched by the cutter which is moved
by pneumatic system.

3.5. Limit Switch Testing

The limit switch test when applied to a conveyor that works to detect the presence of bricks to run
a conveyor with a dc motor drive controlled using a PLC can then be seen as in Table 4.

Table 4. Limit switch testing

No Test Situation Information
1 Pressed Connected
2 pressed Connected
3 Not Pressed Disconnected
4 Not Pressed Disconnected

Sl bl

Table 4 can be seen that the limit switch will work to move the conveyor when the bricks move
about the limit switch, the limit switch will connect the current to the dc motor to move the conveyor
but if no bricks pass through the limit switch then the conveyor will be silent and the motor will not
move.

4. Conclusion

The implementation of research activities entitled "Conveyor control system for brick making
machines" has been completed, a brick carrier was produced as one of the innovations to increase
security for brick craftsmen, the use of conveyors for brick making machines can result in delivery

|
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processing time bricks to get to the craftsmen is faster and safer than picking them manually which
can be dangerous for the craftsmen, the time obtained by using the conveyor is 2 seconds to get to the
craftsmen. This tool can also reduce the burden on brick craftsmen and this tool can speed up brick
production which will have an impact on maximum sales results.
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