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Lampiran 2 Data Komponen

Motor DC G12-N20

Datasheet

Handson Technology

(G12-N20 Geared Mini DC Motor

Brief Data:

Model :GA12-N20

Rated Voltage : 6~12V

Revolving Speed : 100RPM @ 6V
Load Speed: 80RPM

Rated Torque: 2 kg.cm

Stall Torque: 16 kg.cm

Rated Current: 0.07A

Stall Current: 1A

Reduction Ratio: 1:10

Total Length : 34mm

Gear Material: Full Metal
Gearbox Size : 15 x 12 x 10mm (L*W*H)
Shaft Size : 3 x 10mm(D*L)

Net Weight : 10g

This is a DC Mini Metal Gear Motor, ideal for making robots. Light weight, high torque and
low RPM. Fine craftsmanship, durable, not easy to wear. With excellent stall characteristics,
can climb hills easily. You can also easily mount a wheel on the motor’s output shaft.
Widely used on boat, model car, robotic, home appliances, linear motion control.

www.handsontec.com

62




Mechanical Dimension:

Unit: mm
12 10 15
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Supply Voltage vs RPM:
Supply Voltage RPM
3V 50
6V 100
12V 200

www.handsontec.com
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PLC Siemens Simatic S7-300 CPU314C-2DP

06

64

The figures show the following
CPU elements:
(1) Status and error displays

(2) Slot for the Micro Memory Card
(MMC), incl. the ejector

(3) Connections of the integrated I/O.

(4) Power supply connection
(5) 1" interface X2 (PtP or DP)

(6) 1" interface X1 (MPI)

(7) Mode selector switch

The figure shows the following
integrated 1/Os:

(1) Analog 1/Os

(2) each with 8 digital inputs
(3) each with 8 digital outputs

(4) Front connectors (front doors arc open)
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Petunjuk Penggunaan Konveyor Pemisah Barang Otomatis
Berbasis PLC Siemens Simatic S7-300

Sistem pemisah barang otomatis terdiri dari PLC (Programmable Logic
Controller) Siemens S7-300 CPU 314 yang berfungsi sebagai pengontrol, dan
rangkaian elektronik pendukung yang berfungsi sebagai pemberi sinyal masukan
untuk digital input PLC serta rangkaian motor dc untuk digital output PLC. Sistem
ini bekerja dengan cara membawa benda dengan menggunakan konveyor belt.
Benda tersebut kemudian akan dipisahkan berdasarkan dimensi ketinggian dan
jenis materialnya. Adapun langkah-langkah pengoperasian sistem konveyor
pemisah barang otomatis adalah sebagai berikut:

A. Pembuatan Program Diagram Ladder
1. Buka software TIA Portal V14

(|

2. Setelah muncul tampilan awal TIA Portal V14, pada menu Start tekan
Create new project. Isi Project name, Path (lokasi penyimpanan), Author,
dan Comment jika diperlukan. Apabila program sudah dibuat sebelumnya,

cukup tekan Open existing project dan buka program yang telah dibuat.

Totally Integrates

Create new project

d Automation
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3. Pada menu Devices & networks, tekan Add new device untuk memilih tipe

PLC dan CPU yang digunakan. Pada sistem ini menggunakan PLC Siemens
Simatic S7-300 dangan CPU 314C-2 PN/DP.

h Barang Otomatis\Sistem Pemisah Barang Otomatis —ax

Totally Integrated Automation
POR

Add new device

networks

I Devices & Device name:

=

~ [ controllers .
» [ SIMATIC 57-1200
» [ simamc s7-1500
Contrllers ~ [@ simanc 7300
~ @ cru
» [mcrusiz

b CPU 314C2 PNIDP
» (@ cru 312C

» [ cPU 313C
v R cruETscor. Article no: [6ES7 314-6EH04-0AB0
@ con worke HM » [ cPU 313C2 PP ] s =
onfigure networks L » @Rt
— » [@ cru s14cz0p _| Deseription:
~ [l €PU 314C2 PNIDP 1 Work memory 192K8; 0.6ms /1000 instructions;
W e e o DI24/DO16; AIS/AD2 integrated; 4 pulse outputs
— - (2.5kH2); 4 channels counting and measuring
» [ crusi4cz e with 24 V (60kHz) incremental encoders;
PCsystems » (@ CPU31520P integrated positioning function; PROFINET
I interface and 2 Ports; NRF; PROFINET CBA;
> L CPU 3152 PNIDP PROFINET CBA Froxy; TCPIIF transport protocol;
e
» [mcPu 3172 0P combined WPIDF interface (VI or DF master or
» [} CPU 317-2 PHIDP DF slave); multi-ier configuration up to 31

» mcrusis3mor )
» [@crusisF20p routing; firmware V3.3

» [ CPU 315F-2 FNIDF

» [@ cPu317F20P

» [ CPU 317F-2 PNIDP

» (3 cPU 319F=3 PIDP

» [ Unspecified cPU 300

[ Open device view

» Project view Opened project: C:\Users\AceniDesktop\Sistem Pemisah Barang Otomatis\Sistem Pemisah Barang Otomatis

4. Selanjutnya mengatur alamat input dan output agar mempermudah dalam

proses pembuatan diagram ladder. Untuk alamat digital i/o diubah menjadi

0 sedangkan alamat analog i/o diubah menjadi 10.

Project Edit View Insert Online Options Tools Window Help Tty e e D

i (Y saveproiect & X X s eis 5 MG E R coonine F coofiine | §p WA % = 1] o PORTAL

& Topology view g Network view [l Device view || Options E
e [ Device overview | Ej
2
= . o o ¥ - Module Rack | Slot laddress | Q address Type Article no. Firmware §
= ] Sistem Femisah Baran 3
Jﬁ'\nn new device * 9 ! [searc> g
e z - R o 2 CPU314CZPNIDP  GES7 314-6EHO4-0AB0 V33 Drier g
.ty Devices Bnetworks — WPIIDPinterface_1 o 231 WPIDP interface ~ 2
=l LR = » FROFINETinterface 1 © 232 PROFINET interface ! i Rack
IGEVE s it — DI 24/D0 16.1 o 25 DI 240G 16 > =
%) Online & diagnostics = T o e R rmau o
+ L4 Technology objects = Fositioning_1 [ 28 832.847 832..847 Positioning b an 3
» [ External source files — o 5 »@oo 2
» [ PLCtags = o " » Etl DIlDO H
» (@ PLC data types o 5 »ipu
» [ig online backups i) 5 = »S.Ah,\o 5
» [ Device proxy data - H - » [ commurications . (g
%j Progrsm info L 5 5 »liem @
4 FLC supenisions &al. - o o » [miesense L
PLC alarm text st o " » [ special ]
» (@i Local modules. » [l Interface modules |5
» [ Ungrouped devices Fl
» [g§ Common data 3
» 5] Documentation settings
DI oo s I
» g} Online access
<] [
~ | Details view
|| Module
ﬂf;'N::i; onfiguration | y K| < L[] ] k3
@] Online & diagnostics =] |8 Properties |1 info @ [[2] Diagnostics |
E" rcgrmibloci [ General @] Gross-ieferences | Compile |
[ Technology objects 5
Extemal source fles [T — > [Information

< Portal view <3 Barang Otomat
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5. Pembuatan PLC tags. PLC tag berisi daftar input, output, dan memory yang
digunakan dalam program. Daftar ini terdiri dari nama, tipe data, dan alamat

program.

T4 Siemens

Users\Acer\Desktop\Program Conveyar Ihtisan\Program Canveyor Ihtisan

Totally Integrated Automation
i [ [ save project i PORTAL

Program Conveyor Ihtisan » PLC_1 [CPU 314C-2 PN/DP] » PLC tag:

Devices [@Tags [=Userconstants [w@System constants || Options
] =
v |Find and replace
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[ Add new device @ swr Defaulttagrable  Bool %10.0 ™ =] Find: u,_—‘
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» [ Technology objects 4@  Wotor Conveyor Defoulttag table Bool %QO.0 ™ ]
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B Add newtag table 14 4@ Pendorong 2 Mundur Defaulttagtable  Bool =] =]
4 Defaulttag table | 15 @ ConveyorReady Defaulttagtable  Bool =]
» [ PLC data types 16 4@ Counter Default tag table Dint ™ =]
» [z Watch and force tables 17 4@  Output TONR X Defaulttagtable  Bool =] 7]
» [ig Online backups 18 @  TONR XLatching Defaulttagtable  Bool =] =]
» [, Device proxy data 19 4@  EmergencyDely Defaulttagtable  Bool = =]

4 Program info 20 new>
E PLC supenvisions &al

PLC alarm text lists.
3 I TR I.

~ | Details view

|| Module

Iy e i Al
W] Online & diagnostics = [ Properties
|5 Program blacks
| rogrom block |[ General | Cross references | Compite |
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Froject Edit View Insert Online Options Tools Window Help

Totally Integrated Automation
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= 5 E
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> | Favorites E
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e e —m T o = ~ | Basic instructions | 3
% veveers . Name
evices & networks L
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JY Device configuration = kL
» [g] Timer operations. a
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= F'fi':d’“ b‘”[:“ : » [¢] Comparator operati._|
N =T » [E] Moth functions =
- 8 1 TN » 5 Move operations | 5
» [ Technology objects = F
» [ Extemnal source fles » £ Conversion operatio-| &
=i | » 5 Program control op._. | ¥
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G 5:;””” o . » 65 shiftand rotote U'_J
(I el ) e Additions! instructi._ | &
% Default tag table . 5
i ES

[§, Device proxydata
85 Program info

57 PLC supervisions & al..
PLC alarm text lists.

» [ Local modules
W_L‘—‘“—\l.

~ | Details view

Name Address R

100
[Sropertes [ou o @[T 01 e | : :xtehndfdms(mn
echnolo
| General | Cross-references | Compile | Syntax NG .gy.
ERLErr— e e

4 Portal view

|_ PLC | main c081)
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Adapun ladder diagram konveyor pemisah barang otomatis, yaitu:

-

Network 1: ...
Wo_o o W0 2 Moo
"Start” "Stop” "Ernergency” "Conveyor Ready”
| A 1 { }
oo
"Conveyor Ready”
1 |
1T
Network 2: .
%0Q0.1 %02 %0Q0.3 %0 .4
MO0 *Pendorong 1 "Pendorong 1 "Pendorong 2 "Pendorong 2 Q0.0
"Conveyor Ready” Maju” Mundur® Maju” Mundur® "Motor Conveyor”
| A /1 A /1 { }
Network 3: -
%002
400 1.2 W02 “Pendorong 1
"Start” "Limit Switch 2 "Emergency” Mundur®
| | i i { }
%00 .2
"Pendorong 1
Mundur®
1 |
11
%00 A
40 .0 W15 W0 2 "Pendarong 2
"Start” "Limit Switch 4° "Emergency” Mundur®
| | g g { }
%0Q0 4
"Pendarong 2
Mundur®
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MNetwork 5: ...

B2
“Time_Delay_1"
1.0 “%DB2.DBX6 O W0 2 TON
“Sensor Metal” "Time_Delay_1".Q "Emergency” Time
] | | |
11 |/= I./I IN Qo
T#1700ms FT ET
YWDE2 DBX0 .0
“Tirne_Delay_1".IM
] 1
11
Network 6:
w001
%082 DBXE.0 w11 w0 2 " Pendorong 1
"Time Deay_1".Q " Limnit Switch 17 " Ernergency” Mazju”
] | 1 |
| 2 7 ()
%001
* Pendorong 1
Maju”
1 |
1T
Network 7: ...
%00.2
%11 %12 ®I0_2 " Pendorong 1
* Limit Switch 17 " Limit Switch 2° " Emengengy” Mundur
] | 1 |
| 7 A ()

%002
* Pendorong 1
Mundur
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%00 .4 UM0.3 %MO.1
W13 "Pendorong 2 "Emergency "TOMR_X
“Sensorinfrared” Mundur® Delay” TONR_X Latching”
| | /1 /1 EN eno ———— }——
0.2
W0 1 Q — " Output TONR_X
"TOMR_X
Latching”
] |
11
%001 %0Q0 2
“Pendorong 1 "Pendorong 1
Maju® Mundur®
/1 1/t TVR_EN
W13
"SensorInfrared”
: : RESET
DINT#2100 PV
W4 #0OB1_PREV_
“Lirnit Switch 3" CYCLE DELTAT
{ | %MD1
“Counter” ET
@02
"Emnergency”
] |
11
Network 9: ...
%003
M0 2 W14 W0 2 "Pendaorong 2
"Output TONR_X" "Limit Switch 3° "Emergency” Maju”
|} % U ()
%003
“Pendorong 2
Iaju”
] |
11
Network 10: ..
0.4
W4 W15 0.2 “Pendarong 2
“Limnit Switch 3° “Limit Switch 4° "Emergency” Mundur®
|} % % ()
U0 .4
“Pendaorong 2
Mundur®
11
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Comment

0.2

Network 11:

"Emergency”

— I+IN Q

%DB1

“Time_
Emergency_

Delay"
MO 3

TON "Emergency

Time Delay”
{ }
L

TEls FT ET

Mendownload Program ke PLC

Sebelum mendownload program ke PLC, terlebih dahulu kita hubungkan

komputer ke PLC dengan menggunakan kabel Ethernet. Setelah komputer dan

PLC terhubung, kita dapat melakukan proses download pada software TIA

Portal VV14.

1. Tekan tombol download, kemudian akan muncul jendela seperti pada

gambar. Pilih Type of PG/PC interface dan PG/PC interface seperti pada

gambar dan tekan Start search untuk mencari perangkat.

T4 Siemens - C:WUsers\AceriDesktap\Sistem Pemisah Barang OtomatisiSistem Pemisah Barang Otomatis

Project  Edit View Insert  Onlne Options Tools Wi Hi
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1. Download

& EE;

~ [ Sistem Pemisah Barang Oto.
B Add new device
iy Devices & networks
v e e i
Y Device configuration
1% Online & diagnostic:
~ =g Program blocks
I Add new block
B Wein [0B1]
» (@ Technology objects
b g} External source files
~ [@ PLCtags
% showalltags
I Add newtag table
% Defaulttag table [
» (g PLC data types
» [ Watch and force tables
» [ig online backups.
+ [ Device proxy data
5§ Program info
[ PLC supenisions &al..
2] PLCalarm testlists
» (@ Local modules

3 I TR— )

~ | Details view

|| Module

e

2| Online & diag:
It Program blocks

snselw Bupsel = | suo!um;suu;’—‘

[ sewen £

I'% Technology objects

External source files

4 Portal view £ overview
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Device Device type slot Type Address. Subnet -
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. » 5] Move operations
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Flash LED
Online status information [] Displayonly error messages.
— O .|
a Load brrerve e = L
L Concel = = > | Extended instructi...
=] o[ D
> | Technology
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2. Perangkat yang cocok akan tampil. Pilih target device kemudian tekan load.

\Users\AceriDesktop! h Barang Otomatis\Sistem Pemisah Bar

Project Edit View Insert Online Opfions Tools Window Help Totally Integrated Automation
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em Pemisah Bara amatic_x_D o .
Extended download to device
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P G o PLC_1 CPU314CZPNIDP 2)2 PIE 19216801 > ‘ Favorites g
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new device
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& Wein [0B1] “ Connection to i cubnet:  [Di I~ » [l eih funcions =
0.0
G . I F® » 55 Move operations | 2
» [ Technology objects t ¥ = )
b [ External source files. — * B Gomversion operatio. Ji
s L | » 55 Frogram control op... | @
Y a ags
% Showalltags " Select target device: Show all compatible devices » [ Word logic "
0.0 e
B Add newtag table “Notor" Device Device type Interfacetype | Address Terget device 15 Shik ad o =
54 Defaulttag table [ PLC_T CPU 314C2 PNIDP_ PNIE 192.168.0.1 PLC1 bl Addibona et oY I
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»
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» [ Device proxy data

9§ Program info
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PLC alarm text lsts
» (@ Local modules
TV—‘L——W‘—‘—‘—‘ .. Online status information: ﬂyumywm messages
% Connection established to the device with address 192.168.0.1

~ | Details view
Retrieving device information.

|| Module
Scan and information retrieval completed.
R — - R
Load Cancel IR AR

evice configuration > | Extended instruc
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€ Scon completed. 1 compatible devices of 1 accessible devices found

B
v
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r\ﬂ Online & diagnostics =] 8| ¥ Di ics | S
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4 Port:

Overview @ PLC1

3. Setelah muncul jendela Load preview, tekan Load dan program akan

terdownload ke perangkat PLC.
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Untuk menampilkan proses yang sedang berlangsung pada program
diagram ladder, dapat dilihat dengan menekan Go online kemudian aktifkan
tombol monitoring. Untuk mematikannya cukup menekan tombol Go
offline.

T4 Siemen: sers\AceriDesktop\Program Conveyor Ihtisan\Program Conveyor Ihi:

Froject Edit View Insert Online Options Tools Window Help
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C. Rangkaian Perangkat Keras (Hardware)

1. Rangkaian Sistem

0
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2. Rangkaian DC-DC Stepdown IC LM317T dan Relay
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3. Gambar Conveyor Belt
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D. Cara Kerja Sistem Conveyor Pemisah Barang Otomatis

Sistem konveyor pemisah barang otomatis ini bekerja memisahkan jenis
barang yang berbahan metal dan barang yang memiliki ukuran tinggi 6 cm. Pada
sistem ini terdapat tiga buah tombol yang berfungsi untuk mengatur kerja dari
konveyor. Tombol start berfungsi untuk menjalankan sistem, tombol stop
berfungsi untuk menghentikan konveyor, dan tombol emergency berfungsi
sebagai pengaman ketika terjadi kesalahan pada sistem dengan cara
menghentikan semua proses yang sedang berlangsung.

Pada saat tombol start ditekan, konveyor akan berada pada posisi awal
yaitu motor pendorong 1 dan motor pendorong 2 akan bergerak mundur sampai
menyentuh limit switch 2 dan 4. Setelah konveyor telah berada pada posisi awal
maka motor konveyor (channel %Q0.0) akan aktif. Ketika sensor metal
(channel %I11.0) mendeteksi benda berbahan metal yang lewat, maka data akan
di kirim ke PLC kemudian PLC akan mulai menghitung delay waktu sampai
benda berada di depan pendorong 1. Setelah delay waktu tercapai, motor
pendorong 1 akan berputar maju (channel %Q0.1) sampai menyentuh limit
switch 1. Ketika limit switch 1 tertekan, motor pendorong 1 akan berputar
mundur (channel %Q0.2) dan akan berhenti ketika menyentuh limit switch 2.
Proses ini sama dengan ketika sensor infrared (channel %I1.1) mendeteksi
benda yang tinggi (lebih dari 6 cm), data akan di kirim ke PLC kemudian PLC
akan mulai menghitung delay waktu sampai benda berada di depan pendorong
2. Setelah delay waktu tercapai, maka motor pendorong 2 akan berputar maju
(channel %Q0.3) sampai menyentuh limit switch 3. Ketika limit switch 3
tertekan, motor pendorong 2 akan berputar mundur (channel %Q0.4) dan akan
berhenti ketika menyentuh limit switch 4. Proses ini akan terus berjalan sampai

kita menekan tombol stop untuk menghentikan konveyor.
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