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home security, the gate is made high and equipped with a safety lock. With a
gate, you will feel comfortable because other people who come can't enter the
house directly, and it's often difficult or overwhelmed when opening or
closing the gate. In the case of a gate that has a large size and is also heavy,
this will overwhelm us so that a lot of energy and time is needed. The
automatic gate control device designed is an electric motor that makes it
easier for people to open or close the gate by remote control while at home
or at work. Based on the results of the design that has been made, the
simulation of the automatic sliding gate control device is expected to solve
the problems encountered in the field where the dimensions of the gate are
1500mm x 1000mm x 80mm with a weight of 27kg, the electric motor used
is reversible AC which has a speed of 1300 RPM, a power of 60 watts and a
1: 60 gearbox which has become 1 part, the speed of the electric motor is
transmitted by a gear with a diameter of 78mm, so that the average gate
opening and closing speed is 12.52 and 13.21s with a difference of 0.69s,
with the The controller used is the AK-T02 module and the AKJ027 remote
can work up to a distance of 10 m. It is hoped that making this control device
simulation can be a reference in making automatic gate control devices for
homes and other gates.
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1. INTRODUCTION

The gate is a means of dividing the land between the house and the road. The gate also functions for the
safety and comfort of the residence, the house safety is made high and equipped with a safety lock. With the gate,
you will feel comfortable because other people or guests who come do not directly enter the home page. In this
regard, we tried to design a gate that is controlled automatically.

Design is a series of procedures for translating the results of the analysis of a system into a programming
language to describe in detail how the system components are implemented [1][2][3]. Design or planning is an
activity that can create a new system or replace or improve the existing system as a whole [4][5][6]. With the rapid
development of technology today, we can see a lot of progress has been made. With so many technologies being
made, there is also a lot of public interest in making technology that can make everyday life easier, one of which
is at the gate. Usually we often have difficulty or are overwhelmed when opening or closing the gate as shown in
Figure 2.1, in general in the field we often find cases of gates that have a large size and are also heavy, so this will
make them overwhelmed when opening and closing the gate so that a lot of energy is lost. will be used. The
automatic gate control device designed is an electric motor machine that makes it easier for us to open or close the
gate by remote control while at home or outside the house when coming from work or when traveling. It is hoped
that the simulation of this control device can be a reference in making automatic gate control devices for residential
houses and other gates.

Based on the above understanding, we conclude that design is an activity or procedure to produce an
analysis of a system or component so that it can create a new system or tool or improve an existing system or tool.
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Making a tool requires a design or planning of components that will be used to meet the needs of the mechanism
of the tool being made, and as for the considerations that must be made in a design of a tool, namely: easy and
simple, economical, aesthetic and effective. [7][8][9].

Based on the scope of the problems in the simulation design of this automatic sliding gate control device,
the problems can be formulated, namely: (a) How can the simulation design of the automatic sliding gate control
device work optimally? Is the maximum load that can be driven by this designed control device?, (b) Is the
automatic sliding gate control device able to work according to a predetermined time?.

In this design, the selection of materials and the manufacture of components must be in accordance with
the results of the planning as well as the purchase of other components. We only discuss about the control devices
that will be designed, namely: (a) design and build an automatic sliding gate control device, (b) calculating travel
speed in the design of automatic sliding gates. Research purposes are design and build an automatic sliding gate
control device with the ability to drive a sliding gate using an electric motor, and can test an automatic sliding gate
control device with a predetermined load and time limit

2. METHODS
a. Research procedure

In this simulation design of automatic sliding gate control device, we want to make a simulation design of
automatic sliding gate control device with electric motor drive. Currently, there are still many who use manual

methods or with human power, so the opening process will take a lot of time needed in the sense that it is too long
and less efficient [10][11].

b. Previousmodel

The previous model is a sliding gate that uses human power to open or close the door by pulling or pushing the
gate on the East Ring of Bali Arum, Jimbaran, Badung which is one of the gates as a reference in this design, as
shown in Figure 2.1. Older models provide less effectiveness and provide greater resistance [12][13][14].

Figure 1. Conventional sliding gate
c. Design models created
The simulation design model for the automatic sliding gate control device is made as minimal as possible, both
for this research or outside so that it can reduce space consumption but the power generated is as needed and of
course still comfortable to look at [15][16][17]. The model of the design can be seen in the following Figure 2:

Gate

Gate Rail
Gear Pinion
Gear Rack
Electricmoto
Frame

kv =

Figure 2. Simulation design of automatic slidinggate control device

d. Location and time

The simulation design for this automatic sliding gate was carried out at the East Bali Arum Circle, Jimbaran,
Badung. We hope that this tool can simplify and streamline the time in opening and closing the gate. Making a
simulation design for this automatic sliding gate control device at the Bali State Polytechnic Mechanical
Engineering Work Shop, and the time it takes is approximately 3 months, starting from 1 December 2020 to 5
February 2021.
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e. Determination of data sources

Determination of data sources is done through a literature review related to theories related to automatic sliding
gates, rack pinion gears and carrying out a field survey. This design is expected to simplify the process of opening
and closing sliding gates automatically.

f. Instrument
The research instrument is a tool needed to conduct testing on the design.
a. Stopwatch to measure gate travel time
b. Tachomete to measure the speed of the electric motor RPM
c. Scales are used to measure the mass of the scales
d. Gauges are used to measure the length and width of the frame and also the length of the gate rail line

3. RESULTS AND DISCUSSION
3.1 Design Result

Simulation design of automatic sliding gate control device is a remote control device that helps to open or close
sliding gates both large and small with an electric motor as the driving device. This sliding gate is made of
60mmx30mmx mm hollow steel with a length of 1.5m, a height of Im and a width according to the hollow steel
used. The weight obtained is 26.65 kg. if because of that to simplify the calculation, the weight is rounded to 27kg.

a. Calculation of the force that occurs
The friction that occurs is usually on the door wheel.

fs = ps.F (1)

The value of us for steel with steel is 0.74 can be seen in the table in the appendix. Then the calculation
will be..

F =m.g, =27kg. 9,81m/s?, =264.87N

With a value of F 264.87N, the value of the friction force that occurs on the gate wheels is

fs = 0,74 . 264,87N=196,0036N

The value of the normal force on the gate is 264.87N and the frictional force that occurs at the gate is
196.0063N.

b. Calculation of electric motor selection

After getting the above calculations, the next step is to choose an electric motor that will be used to
drive the sliding gate. Thus:

T= Frota1 . 1 2)
Before calculating torque. Find the Total value first. The calculation as follows

Ftotal=F + fs

=264,87N + 196,0036N= 460,87N
With a Ftotal value of 460.87N, to find the torque to move this sliding gate is
T =460,87N. 0.037m =17.513 Nm

After getting the Torque value, it will then look for the required power value.
2rnT
PD=—— 3)
The value of n that we estimate is 20 RPM then the calculation is as follows
_ 2m2017.513Nm _ 2199,623

PD " o 36,6watt
The design power obtained is multiplied again by the safety factor, then
P=PDx fc 4)

P =36.6 x 1.5=54.99watt

The fc value is the correction factor value for the transmitted power, a list of values can be seen in the
appendix. The power required to drive the sliding gate is 54.99watts. Because the electric motor is 55.99
watts and 20 RPM and can do rounds back and forth (reversible), the motor used is 60 watts. After looking
for an electric motor, it is obtained with the following specifications:

Specifications:

Name of motor : Oriental Motor

Type : 6RK60GK-C2

Revesible :yes

RPM 11300

Power 1 60watt

Volt :200v

Name of gearbox : Oriental Motor Gear Head
Figure 3. Electric motor Type - 6GK60K
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Ratio :1:60
¢. Calculation ofnuts and bolts selections
di= | 5)
Which:
ot
o= ot = grade x 10N/mm? = 4 x 6 x 10N/mm? = 240 N/mm?

It was found that the tensile stress for bolts with grade 4.6 was 240N/mm2. Then for the allowable tensile

stress is
ot 240

o= —0=—, o = 30MPa
v 8

The value of v is the safety factor for the material, it can be seen in the appendix. With a allowable
tensile stress of 30MPa, the diameter calculation to be used is

d; = /g :J4x264'87 :\/“’59'48 = 11,24 =3,35x Sf =3,35x2 =6,7mm = M7

3.14 x 30 94,2
So, the bolts to be used are bolts that must exceed M7. Because the M7 bolt is too small for the gate
wheel hole diameter, M 12 bolts are used

d. Rack pinion calculation

Fn=Ftotal + m.a + F (6)
Fn=460.87 + 27 .0.1 =463,57N
_ (Fndp)
= 000 Q)
Tn =278 _ 1761 Nm
2000

To move the rack pinion that supports the gate load, the torque needed is 17.61Nm

e. Work process
In the process of working on the Simulation Design of Automatic Sliding Gate Control Devices, first the
components of the tools used to be made or purchased will be prepared. These components will be explained
in Table 1 below:
Tabel 1 The Component ofToolsandMaterials

No Name Spesifications Total amount Description
1 Hollow iron 60mm x 30mm 6 Meter Bought

2 Hollow iron 20mm x 20mm 6 Meter Bought

3 Hollow iron 100mm x S0mm 3 Meter Bought

4 Elbowiron 30mm x 30mm 6 Meter Bought

5 Metal 10mm x 10mm 6 Meter Bought

6 Electric motor 6RK60GK-C2 1pc Bought

7 Gearbox 6GK60K 1pc Bought

8 Wheelgate P@70mm 2 pcs Bought

9 MCB Brocco 4A 1 pc Bought
10 Module+Remote AK-TO02 + AKJ027 1pc Bought
11 Bolts M12 2 pcs Bought
12 Limit Switch 260v 15A 2 pcs Bought
13 Rack Pinion P36 T18 1pc Bought
14 Cable NYM 3 x 1.5 mm? 3 Meter Bought
15 Paint Pioneer Ocean Blue 1 liter Bought
16 Welding electrode RD400 2.0 x 300mm 1 box Bought
17 Thinner A - 1 liter Bought
18 Grinding - 1pc Borrowed
19 Grindingwheel ?100 x 1 x 16mm 1 box Bought
20 Hand drill - 1pc Borrowed
21 Drill bit 910 1pc Bought
22 Grinding sandpaper 9100 x 1 x 16mm 1pc Bought
23 Boxcontactor 6uf 240v 1pc Bought

1) The following is the process of working on the Simulation Design for Automatic Gate Control
Devices. Understanding the working drawings that have been made, preparing the tools and
materials used, measuring and drawing according to the working drawings, then cutting, cutting
60mm x 30mm hollow iron, spot welding first on each side of the door followed by welding the
whole, then do the drilling at the bottom to put the wheel on the gate, make cuts on the 20mm x
20mm hollow iron and 10mm x 10mm nako iron for weight-adding ornaments, do the welding
according to the drawings and markings that have been given, then clean the whole weld.
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2)

3)

4)

5)

- ,w.,‘s -

Figure 4. Ironcutting

Manufacture of rail mounts. First, make cuts on 100mm x 50mm hollow iron, 60mm x 30mm
hollow iron and 30mm x 30mm angle iron, determine the position of the rails, gate holders and
boundaries according to working drawings, do spot welding first to ensure the position, after the
frame is in accordance with position and shape according to the drawing then do the welding
permanently, do the drilling on the gate holder pole for the electrical path and do the cleaning of
the rest of the weld as a whole

The painting process is carried out after the assembly process. Then the tools that can be removed
include electric motors, limit switches and others. Separate the gate and rails and then do some
painting

The assembly process is carried out after the manufacturing process. Then the component
assembly process is then carried out to form a series of gates according to the planned drawings
to adjust all component positions.

Making electrical circuits, the electrical circuit is another important component to drive the gate
later. Therefore, for the electrical circuit current is planned so that electricity does not occur
damage or short circuit.

Figure 5. Electrical Installation Process

3.2 Discussions
1. Design results
After all the components have been assembled, the results of the assembly can be seen in the image below.

Figure 6. Design Results
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After the assembly is complete, the next step is to test the simulation tool for the automatic sliding gate control
device. The test of the simulation of the automatic sliding gate control device is the time taken when pressing the
button on the remote until the gate reaches the fully open and close position or until the gate stops moving.

2. Test result
By testing the tool five times opening and closing the gate, the following data were obtained.

Tabel 2 Data Pengujian

No Weight (kg) Distance (cm)  Open (s) Closed (s)
1 13.2 13.42
2 12.45 12.78
3 27 130 12.39 13.13
4 12.37 13.34
5 12.17 13.38

With these data, we can find the average time taken, namely:
a. Average time to open the gate
13,2+ 12,45+ 12,39+ 12,39 + 12,17

z =12,52s
b. Average time to close the gate
13,42 + 12,78 + 13,13 + 13,34 + 13,38 1321
= ,21s

5
c. Average time diference

13,21 -12,52=0,69s
From the data that has been obtained, the average time obtained with an electric motor of 20 RPM and a gear
diameter of 78 mm can open the gate 12.52s and the average time to close the gate is 13.21s, so the difference
obtained is 0 ,69s. The use of electric motors and remote controls will make work more effective [18][19].

4. CONCLUSION

Based on the design results that have been made, namely the simulation of the automatic sliding gate control
device, it is expected to be able to answer the problem formulation so that it can be concluded that, the dimensions
of the gate are 1500mm x 1000mm x 80mm with a weight obtained of 27kg, the electric motor used is reversible
AC which has a speed of 1300 RPM, 60 watts of power and a 1:60 gearbox which has become 1 part, the speed of
this electric motor is transmitted by a gear with a diameter of 78mm, resulting in an average gate opening and
closing speed of 12.52 and 13.21s with a difference of 0.69s, with the control device used is the AK-T02 module
and the AKJ027 remote can work up to a distance of 10m.

In the design of this tool still has many shortcomings. Therefore, it is hoped that this design can be developed
for more perfect results. The speed of opening and closing the gate can be increased by changing the gears or
accelerating the RPM of the motor. However, keep in mind the power and torque of the designed motor of this
tool, and later it can be used for its actual form so that people can use it.
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