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1. Giris

Accurax G5 servo siiriiciiler R88D-KN__ -ECT modellerinde ethercat tizerinden tork
kontrolii yapilabilmektedir. NX1P2 kontrolcii {izerine herhangi bir kart kullanilmasina
gerek duyulmadan dogrudan tork kontrol komutlar1 kullanilabilecek ve ethercat
tizerinden kontrol edilecektir. Kullanilan NB serisi hmi ile de Servo On-Off komutlari
verilebilecek ve tork referansi, tork rampasi, hiz degerleri girilip, hareket

izlenebilecektir.

2. Accurax G5 Servo (Ect) ve Parametreleri

Accurax G5 (Ethercat) servo siiriiciiler R88D-KN__-ECT koduyla tanimlidir. Program
tizerinden ilgili komutlar kullanilarak hiz, pozisyon (konum) ve tork kontroli
yapabilirler. Ethercat haberlesme iizerinden tork kontrolii yapabilmek igin servo
tizerinde herhangi bir parametre degisikligine gerek yoktur. Sysmac Studio kullanilan

komutlara gore arka planda bu islemi saglanacaktir.

3. NX1P2 ve Eksen yapilandirmalari

NXI1P2 serisi kontrolciiler, diger Sysmac serisi kontrolciiler gibi (NX1, NJ) ethercat
(master) haberlesmesine sahiptir ve diger ethercat (slave) servolar1 (Accurax G5 Ect,
1S) kontrol edebilirler. Asagida Configuration and Setup>Ethercat boliimiine

oncelikli olarak bir servo eklenmistir.

MNX1P2_G5_Torque_2 - new_Controller_0 - Sysmac Studie (32bit)

File Edit View Insert Project Controller Simulation Tools Window Help
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Multiview Explorer

new_Controller 0 v

b4 Configurations and Setup
[ | EtherCAT

¥ (5 Node2 : R88D-KNO1H-ECT (E001) : Offline
L [E Parameters
LE3 FFT
L F4 Data Trace Settings
¥ =3 CPU/Expansion Racks
L == CPU Rack
& /O Map
¥ 3 Controller Setup

_I_l R88D-KNOTH-ECT Rev:2.0

L[} Operation Settings
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Sonrasinda Configuration and Setup>Motion Control Setup béliimiinde yeni bir

eksen eklenir.

icn Control Setup

¥ i Axis Settings
L i
L # Axes Group Settings
¢ Cam Data Settings
* Event Settings
B, Task Settings
k4 Data Trace Settings

Axis Basic Settings pencersinde servo konfigurasyonu asagidaki gibi yapilir.

MC_Axis000 (0,MC1) X [E0feT

Axis number
[ITTT1T] Motion control MC1: Pimary penodic task
M Auds use
Puds type Servo axis v
Control function
Feedback control
Input device 1 Channel
Input device 2 t assigni Channel
Input device 3 t assigne Channel
Output device 1 Channel
Output device 2 Channel
Output device 3 Channel

» Detailed Settings

Unit Convertion Settings ayarlart motor enkoder ¢oziiniirliigii ve uzunluk birimlerinize

gore su sekilde belirlenebilir:

MC_Axis000 (0,MC1) x JEugei):

[C1
+4
HH
¥ Unit
Unit of display @ pulse [ L [ @® nm QO degree @ inch
¥ Travel Distance
Command pulse count per moter rotation 1048576 W= )|

© Do not use gearbox

Work travel distance per motor rotation degree/rev -—- (2)

Reference: Unit conversion

Number of pulses [pulse] +w * Travel distance [Unit of display]

@ Use gearbox
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4. Sysmac Degiskenleri ve Program

NX1P2 kontrolcii I/0O Map tarafinda 4 adet giris lojik degiskeni atanmustir:

B ¢

ec am( t . - - E on Ra (
Position | Port Description | R/W | Data Type | Variable
¥ ¥ EtherCAT Network Configuration

" Node2 »  R88D-KNOTH-ECT
w & CPU/Expansion Racks

BEE | — . — S

Input Bit 00 Input Bit 00 R BOOL . |Glokal Variables

Input Bit 01 Input Bit 01

Global Variables

Input Bit 03 Input Bit 03

Inc_Speed ve Decr_Speed girisleri (Input 00 ve Input 01) hiz degiskeninin (SpeedRef)
artirllmas1 veya disiiriilmesi i¢in kullanilirken, ayn1 sekilde Inc_Torque ve
Decr_Torque girisleri (Input 02 ve Input 03) ise tork referans (TorqueRef) degerinin

artirnmi veya diistiriilmesi i¢in kullanilacaktir.

NX1P2 kontrolcii I/0O Map tarafinda 1 adet ¢ikis lojik degiskeni atanmustir:

Description | R'W | Data Type | Variable | Variable Comment | Variable Type

Output Bit 00 Output Bit 00 RW BOOL lobal Variables

R
Input Bit 02 Input Bit 02 R Inc_Torque Global Variables
R Decr_Torque |Global Variables

Qutput Bit 01 Output Bit 01 RW BOOL

Servo_Run ¢ikist dogrudan 00 no’lu fiziksel ¢ikis vererek ¢ikista bulunan bir Led’i

aktiflestirecektir.

Program igerisinde kullanilan biitin degiskenler Global Variables boliimiinde

asagidaki gibi listelenmistir. Bazi degiskenler program icerisinden veya NB hmi

tarafindan degistirildiginde ayni anda iki tarafta da degisikligin gOriillmesi icin

tanimlanmistir. Proeram0>Section( ve Section] tarafinda ST programi incelenebilir.

Global Variables X I

Servo_Run BOOL BuiltlnlO://cpu/#0/Output_Bit_00

Do not publish

[ LREAL 1000 Do not publish
e LREAL 300
B8l TorqueRampRef LREAL 500 W17

B cpeed BOOL BuiltinlOx//cpu/#0/Input_Bit_ 00
Bl C=c speea BOOL BuiltinlO//cpu/#0/Input_Bit_01
ﬂ Inc_Torque BOOL BuiltinlO://cpu/#0/Input_Bit_02
-Decr_Torque BOOL BuiltinlO://cpu/#0/Input_Bit_03
Bl o start BOOL W0.02

Bl sior BOOL 55W0.03

Bl Uospeed BOOL %W0.00

B b Downspeed BOOL £W0.01

Bl UsTorque BOOL 5W0.04

Bl > covnTorgue BOOL %£W0.05

S b_UoTorgueRef BOOL %W0.06

Bl b DownTorgueRet BOOL 5%W0.07

T LREAL W1

Bl b speeaw LREAL W5

Bl b TorqueR LREAL 559

Bl torquew LREAL W13

B & _Speed Degisim BOOL W0.09

Bl & _Torque_Degisim BOOL %W0.08

[ [ SAXIS_REF MCi//_MC_AX[0]

Do not publish

Do not publish

Do not publish

Do not publish

Do not publish

Do not publish

Do not publish

Do not publish

Do not publish

Do not publish

Do not publish

Do not publish

Do not publish

Do not publish

Do not publish

Do not publish

Do not publish

Do not publish

Do not publish

(0 | | | o oo o

Do not publish
Do not publish

£ oo o o |

A A | A A | A A A A A A A A A A A A A | A A4
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SpeedRef, TorqueRef ve TorqueRampRef degiskenleri, fiziksel girigler ile ya da NB
HMI ile haberleserek aldigi degerleri program iginde motion komutlarinda kullanilir ve

tork kontrolii igin hiz, tork ve tork rampas1 referanslari saglanmis olur.

Variables
] Mb_Start Servo_Run
—1] ©—
1 Mb_Stop Servo_Run
— 1 ®—
2 Inc_Speed
Il 1 EIF SpeedRef< 100000 THEM 'i
2 SpeedRefi=5peedRef+1;
Mo_UpSpesd 3 Nb_SpeedW:=SpeedRef;
— | a | ELSE
5 SpeedRef:=100000;
G MNb_SpesedW:=100000;
7 |END_IR =
3 Decr_Speed
} 1[IIF 1<SpeedRef THEN 'i
2}| SpeedRefi=5SpeedRef-1;
Nb_D?"”'ISPEEd 3/| Nb_SpeedW:=SpeedRef;
1T 4| ELSE
5| SpeedRefi=1;
6] MNb_SpeedW:=1;
7, | END_IF; [ |
4 Inc_Torque -
_l } 1§EIIF TorgueRef< 1000 THEN 'i
2| TorgueRef:=TorqueRef+1;
Mo_UpTorgue 3/| Nb_TorqueW:=TorqueRef:
— o ELSE
5| TorqueRefi=1000;
6 | MNb_TorqueW:=1000;
7, | END_IF; ™
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5 i Decr_Torgue
_| } 1=IF 1<TorqueRef THEM |
2 TorgueRef:=TorqueRef-1;
MNb_DewnTorgue 3 Nb_TorqueW:=TorgueRef;
| a|| ELSE
5 TorqueRef:=1;
5 Mb_TorgueW:=1;
7{| END_IF:
B MNb_UpTorgueRef
] 1 =IF TorqueRampRef<1000 THEN 'i
2 TorqueRampRef:=TarqueRampRef+1;
3. | ELSE H
4: | TorgqueRampRef:=1000;
5 | END_IF; N
7 Mo _DownTorgueRef .
|| 1=IIF 1<TorqueRampRef THEN 'i
2! TorgueRampRef:=TorqueRampRef-1;
3| | ELSE
4 TorgueRampRef.=0;
5! | END_IF; v |

8 1, Nb_SpeedR:=5peedRef: A
2 Mb_TorgueR:=TorgueRef; n
| £

Servo_Run komutu geldikten sonra MC_Power komutu ile Servo On/Off yapilir.

Daha sonra MC_TorqueControl komutuna girilen tork (TorqueRef), tork rampasi

(TorgueRamp) ve hiz (SpeedRef) referanslari ile tork kontrolii saglanmis olur.

Variables
o MCPoweriModule MCTorgueModul
MC_Power MC_TorgueControl
MC_Axis000— Axis —— Axis = MC_Axis000 WIC_Axis000— Axis Auis f—MC_Axs000
Servo_Run
—| I— Enable Statw: Execute InTargue

Busy|—Enter Variable TorqueRef— Torgue Busy |—Enter Varioble
Error|— Enter Variable TorgueRampRef— TorgueRamp Active |—Enter Variable
ErrorD|—Enter Variable SpeedRef— Velocity CommandAborted — Enter Varioble
_eMC_DIRECTION# mcPositiveDirection— Direction Error{—Enter Variable
Enter Varioble— BufferMode ErrorlD{—Enter Variable
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5. NB HMI Programi1 ve Degiskenleri

NB HMI tarafinda NX1P2 haberlesmesi i¢in ethernet ayarlar1 asagidaki gibi yapilir.

[l ] |[D Ay cEm ER 9 e e |

E

Connector

System Information Setting ] Security Level Setting I User Pemmission Setting ] Event History Setting ]

Prnt Settng |  COM1Settng |  COM2Seting |  EdtemalMemory | |. . . . L
PT } Task Bar 1 PT Extended Propety [P
Network Setting . T
IP Address 192768 . 350 . 2 Communication Setting . D = L
Subnet Mesk | 295 255 2% 0 DefakGateway [ 0 0 0 O D =
Display Setting 87 Communication Setting Kb
L
Device | |P address | Port No. | Protocol | MasterSla. | Station ... | Wirtwal PLC... |
I~ Enable VNC HHIO 1921682502 9600 OMAOM M. M 2|

Monitor Mode Passwor FLCD 1921682501 5600 OMRON M. 5 1T |

7 Operation Mode Passwy |

e [ S
I~ Enable FTP
Functi

Project Password: UCUuid

Proje sayfasina asagidaki gibi Servo On/Off komutlari igin Bit Switch’ler W0.02 ve
WO0.03 olarak atanir. Speed Up/Down (W0.00 ve W0.01), Torque Up/Down (W0.04
ve WO0.05) ve Torque Ramp Up/Down (W0.06 ve WO0.07) Bit Switch’lerin adresleri de
Sysmac Studio’dan bakilarak girilmistir. Number Input komponentlerine hiz, tork, tork
rampasi bilgisi girilecektir; W1, W9, W17 adresleri Numeric Data Type’leri Double
segilerek 1-100000, 1-1000.0, 1-1000.0 arasinda Min ve Max degerleri olabilecek
sekilde eklenmistir.

:TL’):FQL;Ie Cohtr@:l Mo{ie
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