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@ About TwinCAT...

B TwinCAT XAE (VS 2017)
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FIFF TwinCAT3 24 S, 55132 File—New—Project, 7ESHITIEHE New Project M| Template TRY
TwinCAT Project, (AEREAEZZRIFIEREE REHRE TR

EQJ Start Page - Microsoft Visual Studio

File | Edit View Project Debug TwinCAT TwinSAFE PLC Team Tools Test Scope Analy

| New r I35 Project.. Ctrl+Shift+N
G C P File... Ctrl+N
@ Start Page Project From Existing Code...

Close

Close Solution
Save Selected ltems

Recent

Save Selected ltems As...

a . his weel
New Project ? X
b Visual F# “* Sornt by: |Defau|t v| = Search (Ctrl+E) P~
SAL Server . .
. . . . s TwinCAT P ct:
b Azure Data Lake g TwinCAT XAE Proje... TwinCAT Projects Typr win rojects
b Azure Stream Analytics '(I':wmeAT :?\E System Manager
] e onfiguration
b Other Project Types TEREEY
b TwinCAT Measurement,
TwinCAT PLC
TwinCAT Projects
b Online N
< FRIRTIZRER
Mot finding what you are looking for? N
g whaty . kT
Open Visual Studio Installer
Name: ITwinCAT Project]
Location: IC:\Users\chrissy\Documenls\Visual Studio 2017\Projects - Browse...
Solution name: TwinCAT Projectl Create directory for solution
D Add to Source Control
Cancel

3. PEIRENES
i TwinCAT3 RJEcERIUE13MH 10

;’QJ X3T_Sample - Microsoft Visual Studio
Fle Edit View Project Bulld Debug TwinCAT TwinSAFE PLC Team Tools
: - | Bra-e W | X o | - ~ | Release * TwinCAT RT (x6¢

% Build 4022.22 (Loaded + - n|3 L@ |[®]7. ] <Local> g-
E—

Solution Explorer -
@E-o- ap=

Search Solution Explorer (Ctrl+:)

X3T_Sample
Number D

R Solution 'X3T Sample’ (1 project)
a ol %37 Sample
b @ sYSTEM
MOTION
0 ric
SAFETY
fied c++
4 & 1j0

%9 Add New ltem... Ins
0  Add Existing Item... Shift+Alt+A

% Mapg

Export EAP Config File

“g Sean

Paste Ctrl+V
Paste with Links
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SRHNEERTR: TNEMEXRERIREEILKEEHRE, _/E "HE"

Microsoft Visual Studio *

HINT: Mot all types of devices can be found automatically

=

R EtherCAT 2%, i "OK”

1 new I/Q devices found >
[Device 2 [EtherCAT] R ] [Realtek FCle GEE Family Cantroller]] | oK I
Cancel
Select Al
Unselect Al

REHRE, _E "B

Microsoft Visual Studio

0 Scan for boxes

HIEREEHIRENIE, RASEREEEIIRRIRHHXEEI NCEE L, At "OK" SThiesy
EtherCAT drive(s) added >

append linked axis bo; (®) NC - Configuration

() CME - Configuration
Cancel

mtr "R BiE Freerun EiHER, EEHEXT, BPILTGERRT 10 T,
Microsoft Visual Studio

o Activate Free Run
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SeRA LR, TTLAERIAMRTZEE “I/O" — "Devices” FBEAMINAMEI X3T X528
Solution Explorer * 0 x
@a-o-s al k-

Search Solution Explorer (Ctrl+;) P~

fal Solution "X3T_Sample’ (1 project)
4 ol X3T Sample
bl sYSTEM
4 MOTION
b 8] NC-Task 1 SAF
PLC
SAFETY
E C++
4 /O
4 #E Devices
4 = Device 2 (EtherCAT)
’: Image
% Image-Infa
2 SyncUnits
Inputs
B Outputs
& InfoData
il Drive 1 (SV-X3T5010A-A EC)
il Drive 2 (SV-X3T5010A-A EC)
il Drive 3 (SV-X3T5010A-A EC)
4 3% Mappings
@ NC-Task 1 SAF - Device 2 (EtherCAT) 1
@’ NC-Task 1 SAF - Device 2 (EtherCAT) II

4. (EBERFNER TAEE DCRIUT, BOARZ DC WATEIZEN, HRIEN

X3T Sample + X

T vV v v v v v

Solution Explorer >~ 0 x
Do | p=

Search Solution Explorer (Ctrl+;) P

General EtherCAT DC Process Data Startup CoE - Online Diag History Online

4] Solution 'X3T_Sample’ (1 project) Operation Mode: IDC SYNCO VI
4 ol X3T Sample
b |l SYSTEM
4 MOTION
b 2] NC-Task 1 SAF
Ed rLC
SAFETY
@ C++
4 /0
4 L Devices
4 == Device 2 (EtherCAT)
’5 Image

Advanced Settings...

+® Image-Info
2 SyncUnits
Inputs
W Outputs
& InfoData
] Drive 1 (SV-X3T5010A-A EC)
i) Drive 2 (SV-X3T5010A-A EC) 4

v vV v v v

il Drive 3 (SV-X3T5010A-A EC) Name Online Type Size =Add.. InfOut User.
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5. EEFEM PDO BT
BRI E3RAY X3T IKEhESERC B R Em k2] "Process Data”

Solution Explorer Pl X3T_Sample + X
B~ ©- &m s
dE-|o 7| £ General EtherCAT DC  Process Data Startup CoF - Online Diag History Online
Search Solution Explorer (Ctrl+;) P~
b 8] NC-Task 1 SAF a Sync Manager: PDO List:
i ric SM  Size Type Flags Index  Size  Name Flags SN
SAFETY , n
. 0 256  Mbx. 0x1AD0 230  Transmit PDO mapping 1 3
++
4 /o 1 256 Mbxin 0x1A01  25.0 Transmit PDO mapping 2
4 2 Dovices 2 9 . 0x1A02 250  Transmit PDO mapping 3
4 =% Device 2 (EtherCAT) 3 23 Inputs 0x1A03 250  Transmit PDO mapping 4
%% Image 0x1600 9.0 Receive PDO mapping 1 2
2% Image-Info 0x1601  19.0 Receive PDO mapping 2
b 2 SyncUnits M1AN? 150 Reraive PNOY mannina 2
3 Inputs d
> M Outputs PDO Assignment (0x1C12): PDO Content (0x1AD0):
b @ InfoData
4 {D Drive 1 (SV-X3T5010A-A EC) [ 0%1600 Index Size Offs Name Type
" . 0x1601
4 Transmit PDO mapping 1 ED}H@OE 0x603F:... 2.0 0.0 Error code UINT
%l Error code [ox1603 0x6041... 2.0 20 Statusword UINT
#! Statusword 0x6061.. 1.0 40  Modes of operation display ~ SINT
# Modes of operation displ: 7 <
# Position actual value 1 4
#1 Touch probe status Name Online Type Size =Add.. InfOut User.. Linked to -
& 1‘3“‘““ probe pos st "‘a #1 Error code UINT 20 710 Input 0
chy
&1 Following error actual valu -l o o0y oy X UINT 20 730 Input 0 nState1, nState:
#| Digital inputs
4 i Receive PDO mapping 1 # Modes of ope.. X SINT 1.0 75.0 Input 0 nState5 . In. In
B Controlword % Position actual., X DINT 4.0 76.0 Input 0 nDatalnl . In. |
% Modes of operation #! Touch probe s.. X UINT 2.0 80.0 Input 0 nStateS, nStatel
% Target position : ” T o 0 . - = )
BC Truirh membas fumctinn

55—*H PDO HEUARIN T IR TIFI&EZL, AT "Mode of Operation” %&#¥ Clear Link(s)BlRREHHE, Z
[EREHZI IR P EE LR,

1/0 e

4 "% Devices Comment:
4 =% Device 2 (EtherCAT) I
’: Image

2| Image-Info

b2 SyncUnits

3 Inputs

b Outputs

b @ InfoData

b il Drive 1 (SV-X3T5010A-A EC)

4 {) Drive 2 (SV-X3T5010A-A EC) |

3 Transmit PDC mapping 1

IA Receive PDO mapping 1 I
5" Contralword

% Target p M Change Link...

M+ Touch p X Clear Link(s)

b [ WcState Goto Link Variable
b @ InfoData
b fB Drive 3 (SV-X3
4 % Mappings
@’ NC-Task 1 SAF - O Move Address...
17 NC-Task 1 5AF - o

ADS Info: Port: 11, 1Gr|

PEERTIr THMADevire

Take Name Over from linked Variable

Display Mode »

3 Online Write...
Online Force...
Release Force

£ Add to Watch

Remove from Watch
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6. REMIDIRSH
TEAMIRFZSEERE "Motion” — “Axes” — "Axis1” — "Enc” — "Paramter’ i¥B/RIDERISE

Solution Explorer

- T )
f:]l:l«"@' E‘T‘"IEI r Paramet
Search Solution Explorer (Ctrl+;) P~ BWRILEFENTE, BPUREECHEXRIEE, Wil
R Solution *X3T_Sample (1 project) [Paramete BILBERER 60, XAF 1mm/s BUEST 1r/min, BX
(1 Ja iy Ecodf Euahvaton: | iAVTRERREIR rmp, BRATEL rmp HECARETI
MOTION Inv' Encoder Counting
4 @] NC-Task 1 SAF Scaling Factor Numerator 1.0
[B1 NC-Task 1 5VE Scaling Factor Denominator (default: 1.0) | 131072.0
£ Image Posit ;\- oo
=] Tables osition Bia I
(@ Objects Modulo Factor (2.0 3000 g et —FBl, 4mABSSSERRASEAORKITEGE
= Ao i N - s
: H'T:Xis , Tolerance Window for X3T B 17 RERBEE, S50 131072
Encoder Mask (maximum
nc
b 1 Drive IEnccder Sub Mask (absolute range max...  0x0001FFFF I
Tag Ctrl Reference em AMCOCAACAIT )
3 Input - - -
b gstl:)flts Limit Switches: éﬁﬁ%%%?}%ﬁfj X3T ﬁﬁ%— j] 16#20000, *
b Bk Axis 2 Soft Position Limit Minimu FEEEESE, AMEER 1FFFF
P Bk Axis 3 Minimum Position
PLC Soft Position Limit Maximum Menitoring | FALSE j
& SAFETY
@ Cit Maximum Paosition 0.0
4 Fiyo + | Filter:
3 *E Devices & | enrivar -
4 " Mappings
m’ NC-Task 1 SAF - Device 2 (EtherCAT) 1 Download Upload Expand All Collapse All Select All
@’ NC-Task 1 SAF - Device 2 (EtherCAT) |

Scaling Factor R~E MU E R IFHIRISESEK PRI R AIEEES

Scaling Factor Numerator FR/~EBHhek—BHITHWERIAIE

Scaling Factor Denominator MZREEHIEE—BRIDEs KIEAIBKI AL

Encoder Sub Mask (absolute range maximum value) #RISEEFRIBERARIREBX, L 16 UANEERD
2%, I[EM#8IT 65535 M 0, XAHE NC 2AIBSFEM, MEMBIEEFREN, MARENE MIERT, X
FHE, SubMask Ekﬁﬁlxlﬁ%jﬂ OxO000FFFF, FETEMRE, REF=HWeE (B X3T) JRREBYEN—F
M ERIFIEE 36000, MRNEATREES, 3F SubMask MAIZIRER 35999, BN NC itEUBRIRAIH
Betts
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RERESHUT, RE7HNE, EEREENNRENSHEEEREAL M "Download” ZF—EH NEEL
EEEAAECEHITIE ST

X3T_Sample + x

General NC-Encoder Parameter Time Compensation Online

Encoder Evaluation:
Invert Encoder Counting Direction o FALSE d
Scaling Factor Numerator _
Scaling Factor Denominator (default: 1.0) 131072.0
Position Bias 0.0
Meodule Factor (e.g. 360.0% 360.0 o
Tolerance Window for Modula Start 0.0 -
Encoder Mask (maximum encoder value) OxFFFFFFFF
Encoder Sub Mask (absolute range maximum value) 00001 FFFF
Reference System 'INCREMENTAL' ﬂ
Limit Switches:
Soft Position Limit Minimum Monitaring FALSE hd
Minimum Position 0.0 FALSE
Soft Position Limit Maximum Monitoring FALSE hd 0.0
Maximum Position 0.0 FALSE
+ | Filter: = n
1 v -

Upload Expand All Collapse All Select All

SHHMEERTR, SH TR, EREHENSEXR, /RE "OK" #fiE, ZEIUEIIBELHESEANR
LA E= .

Persistent Changes >
Changes are temporamy and will lost after TwinCAT restart]
To zawe changes, the configuration must be zaved in the
Tegistry.

Save now

[] Da not show dialog again

7. KMERBSERIEAHEEER
#EE "Motion” — “Axes” — "Axis1” — “Online” 5, FoEMAIEEET, EERESESTIERBM, W
RIEMieER, EERIEERS, SERMEEBIRESEHFIMISEETEE RS

Solution Explorer 'l X3T Sample + X
- T
ah & '| ; & | ﬁIEI General Settings Parameter D_!,rnamics Functions Coupling Compensation
Search Solution Explorer (Ctrl+;) P
B Solution "X3T_Sample’ (1 project) - \ _1 6855 Setpaint Position: mim]
4 ol X3T Sample 0.0000
b @Y SYSTEM Lag Distance (min/max): mm] Actual Velocity: [mmy/s] Setpoint Velocity:  [mmjs]
4l MoTION | | 0.0000 (0.000, o.ooo]‘ | -0.0081 | ‘ o.ocm|
4 [ NC-Task 1 SAF COverride: [%6] Total / Control Qutput: [%] Error:
% NC-Task 1 5VB | 0.0000%‘ | 000/ o.oo%| ‘ i [M)|
+ Image
1 Tables Status (log.) Status (phys.) Enabling
) g:;:CtS [JReady EANOT Moving [JcCoupled Mode [JController Set
[ calibrated [IMaving Fw [Jin Target Pos. [CFeed Fw
b % Enc [ Has Job [IMaving Bw [Jin Pos. Range [CFeed Bw
b 2] Drive
Tay Ctrl Controller Kv-Factor: [mmys/mm] Reference Velocity: [mmys]
3 Inputs |1 Iﬂ ‘2200 g
b B Outputs
boE Axis 2 Target Position: [rmm] Target Velocity: [rmmys]
b sk Axis 3 |° lﬂ ‘O |
A .~
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FTFHARENS, NEEERER

Solution Explorer Pl X3T Sample + X

N
coas | e-= | General NC-EncoderTime Compensation Online

Search Solution Explorer (Ctrl- @ ~

fa] Solution 'X3T Sample' (1 pre+ Parameter Offline Value Online Value Unit §

4 I:-I X3T_Sample - | Encoder Evaluation:
bl sYSTEM I' PSS | falar
4 MOTION nvert Encoder Counting Direction FALSE | FA
d NC-Task 1 SAF Scaling Factor Numerator 60.0 mmy/...
TRUE
[E1 NC-Task 1 5VB Scaling Factor Denominator (default: 1.0) TITOTE 131072.0
jE Image Position Bi 0.0 0.0
[ Tables osition Bias . . mm
lz‘ Objects Modulo Factor (e.g. 360.0%) 360.0 360.0 mm
4 Gl fxes Talerance Window for Modulo Start 0.0 0.0 mm
4 Axi .
Encoder Mask (maximum encoder value) OxFFFFFFFF OxFFFFFFFF

FEEEERY, BEA LSRN, LRismmmsi e

Solution Explorer all X3T Sample + X

M. mes al|”
coas | O - | General NC-DriveTime Compensation

Search Solution Explorer (Ctrl- 2 ~

fa] Solution "X3T_Sample’ (1 pre¢ = Parameter Offline Value Online Value Unit

4 ull X3T sample = Output Settings:
b @l SYSTEM .
4 [= MOTION Ilnverl Motor Polarity IFALSE « | FALSE
4 MNC-Task 1 SAF Reference Velocity 2200.0 mm/s
TRUE
[&1 NC-Task 1 SVB at Output Ratio [0.0 ... 1.0] o 1.0
2% Image +  Position and Velocity Scali
] Tables asition and Velocity Scaling:
[& Objects +  Torque and Acceleration Scaling:
4 T Axes + Optional Position Command Output Smooth...
4 B Ais 1 ,
i fois = Other Settings:
b &, Enc
Drive Mode 'STANDARD' =] stanparo:

8. 1&¥ NC FahiEidiRE
AR A X3T 2 100W BIIREhES, BiEkEiE 3000rmp, AFPALAEITE “Motion” — “Axes” — “Axis1”
— “Parameter” — “Manual Motion and Homing” #{£3{ NC-Online REFaNEI{AIEEE

Solution Explorer > I x
Haelm-=al|"”
s OB | B =& | General Settings Dynamics Online Functions Coupling Compensation
h Solution Explorer (Ctrl- 2 -
b (@l sYSTEM o Parameter Offline Value Online Value Unit
4 + | Maximum Dynamics:
NC-Task 1 SAF :
& NC-Task 1 SVB + | Default Dynamics:
+0 o H -
Image Manual Motion and Homing: . -
aw 9 ks .
3 Tabi ‘ , X$RL Online T~ F2,F3 BUISIRRENEE
ables Homing Velocity (towards plc cam) 30,0
Homing Velocity (off plc cam) 30.0 30.0 mmys
Manual Velocity (Fast) 600.0 600.0 mmjs
4 B Axis 2 Manual Velocity (Slow) -~ 100.0 100.0 mm/s
3 E
» ‘ﬁl’ Dn.c Jog Increment (Forward) 5.0 5.0 mm
rive \
Tag Ctrl Jog Increment (Backward) 2 Oonli F1Fa . e
MY i
4 Inputs + | Fast Axis Stop: X:”:Z nline & F1, W&E:ﬁﬂ]g}x
3 1 -
-‘Dutputs + | Limit Switches:
4 Bk Axis 3
b 4 Enc + | Monitoring:
bl Drive + | Setpoint Generator:
oy Cr + | NCI Parameter:
3 Inputs
b H Outputs + | Other Settings:
B ric
SAFETY
E C++
« Fyo Download Upload | Expandall | | collapse All | [ selectal |
4 "L Devices
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9. BEWMAB, &£ NC REEHIK5NS
RETERHE . 108, MELIEREFNREH NS TRES

Eﬂ ¥3T Sample - Microsoft Visual Studic

Ele Edit View Project Build Debug TwinCAT  TwinSAFE PLC Team Tools Test
io-o|B®-nm-2 - a9 - ~ TwinCAT RT (x64)

Build 4022.22 (Loaded - - | v [EH]| R |-:‘_._| <Local> -2

Solution Explorer * 0 x| X3T Sample + X

ARFSHHHEERAA LIS, WIHEKSA/NE, XZE7 Beckhoff # NC 2Y2ZHY, BERAHEX
SRR, [ERBARIESEIRERG EXRIGRN, RRETERANG, BIIBaNEEEREETE, /b
"OK"

Enter Security Code X

Pleaze type the following 5 characters: oK

RO, EGUR TwinCAT BliafTiR, mtifERln] =aeikSik

Microsoft Visual Studic *
0 Restart TwinCAT System in Run Mode

(=1 =

IERIE TS ENAEE R T :

)| X37_Sample - Micrasoft Visual Studia X & | Quick Launch (Ctrl+Q) L - B X
Fle Edit View Project Buld Debug TwinCAT TwinSAFE PLC Team Tools Test Scope Analyze Window Help chrissy wu - B
[@-a-2 JEAE] \ Release | TwinCAT RT (x64) 2| P Attach.. - | I

% Build 4022.22 (Loaded -

X3T Sample + X

O == 1.0 |

Solution Explorer

SE-e-sal” R . N - - 5 ontin. ~
General Settings Parameter Dynamics Online Functions Coupling Compensation

Search Solution Explorer (Ctrl- O ~

bl svsTem - \ 1129.0704 Setpoint Position:  mm] B Misc
4 B MoTION 1120.0704 (Nam Axis 1
4[] NC-Task 1 SAF Lag Distance (min/max): _mm] Actual Velocity: [mm/s] Setpoint Velodity:  [mm/s] Disak SMDS_N
[ NC-Task 1 8VE ‘ 0.0000 (-0.001, 0.0011‘ ‘ -0‘0078‘ | o‘cmo‘ temT 22
B Image - Pathh TINCAN
Qverride: [%] Total / Control Qutput: [%] Error: B .
[ Tables ‘ moocm%‘ ‘ 0.00/ ooo%H O(Oxo)‘ Persistent
& Objects - g - Savel False
4 e Aves Status (log.) Status (phys.) Enabling
b Bt Axis 1 .
s mraz FlReady NOT Moving [ Coupled Mode PlController | Set
b 8 Enc [Ocalibrated  []Moving Fuw [Jin Target Pos. Feed Fw
b =i Drive [JHas Job [ Moving Bw [Jin Pos. Range [IFeed Bw
Ty, Ctrl
b I Inputs Controller Kv-Factor: [mrm/s/mm] Reference Velocity: [mrm/s]
b W Outputs [1 4 [2200 Y
4 Bt Axs3
b Enc Target Position: [mm] Target Velocity: [mmy/s]
> 1 prie [ W [ \
oy Ctrl
3 Inputs prm— — + ++ ® —>e
> Outputs F1 F2 F8 F4 F8 F9
Ed ric
(& saFeTY
[ ce s
= . —
« Eyo HEBOETRE
4 ¥ Devices
4 == Device 2 (EtherC
2% Image
*8 | nage-Info Error List & -1 x
> 2 SyncUnits Entire Solution - |[@ 0Errors || + 0Warnings | @ 0 Messages | Clear |[%r]| Build + ntellisense -
> i Inputs Search Error List p-
b W Outputs =
> @ InfoData Code | Description Project File
U
> i Drive 1 (SV- ‘{k:m* \J_'Téi@, 1'_!'4*&:\
b @ Drive 2 [sv 2]
[ RN N
4 D

Solution Explorer ALY Command Window  Output

Exception Setfings

Team Explorer

# Add to Source Control &
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EEEERAHMA COE RESETIEER, % “I/0" — "Devices” BFF EtherCAT Fiffg, #Z X3T IRzhee, 8
i, TAENEEREATLAIKE] CoE-Oline &, B, THi#kZE| 6060 Mode of Operation W& TIEIEZ!

CSP thil R4aEETF 8

X3T Sample + X

Solution Explorer
e~ o

Search Solution Explorer (Ctrl+:)

@ | p[=]

4] sSolution 'X3T_Sample' (1 project)
4 ol 3T Sample
b (@l SYSTEM
4 MOTION
4 [[B] NC-Task 1 SAF
[Z1 NC-Task 1 SvB

General EtherCAT DC

Update List [JAuto Update

Process Data Startup | CoE - Online |Diag History Online NC: Online N

Single Update [] Show Offline Data

Advanced... |

Add to Startup...

Online Data

Module OD (AcE

P

-

+@ Index MName Flags Value Unit
+ Image
[ Tables 603F Error Code RO P 00000 (0)
[&] Objects 6040 Control Word MRWP  0xDO1F (31)
I :i Axes 6041 Status Word M RO P 0x1237 (4663)
PLC 605A Quick stop option code RW P 2
1| SAFETY 605D Halt option code RW P 1
Ctt IEvOFyO Modes of operation MRWP 0 I
“ %ODevices 6067 Set Value Dialog s
4 == Device 2 (EtherCAT) | Dec: q R P2
"8 image 606: D= | | | o2
*® Image-Info 606¢ Hex: Cancel 92 i
b 2 SyncUnits 1 Float: l:l l D
4 Inputs Name d.. InfOut User.. Linkedto =
E ; :?:;%u::a ™ Error o ot 0 1 Hex Edit.. Input 0
- 3 Statuswe Input O nStatel, nStz
P brive 1 svoaTS0I08A EQ | Binay: 8 |
b il Drive 2 (SV-X3TS010A-A EC) # Modes ¢ o Input 0 nState5 . In.
b il Drive 3 (SV-X3TS5010A-A EC) & Position| BitSize: C1 @e O O3z Oss O7 Input 0O nDataln1 . Ir
. . Tl e— - - e e [ P n —fr_x_C .
KEFIIR TIHE T
Value BfE B Hifx s
-128 — | Reserved - -
1
0 No mode change/no mode assigned - Yes
(AR Uk )
1 Prolile position mode pp Yes
(Profile frfEHEHIHE0)
2 Velocity mode vl No
(o P2 B )
3 Profile velocity mode v Yes
(Profile #EF )
4 Torque profile mode tq Yes
(Profile B4R G )
6 Homing mode hm Yes
(E A A D)
7 Interpolated position mode ip No
(e il =0
8 Cyclic synchronous position mode csp Yes
(Cyleic fi BFEHIHRE)
9 Cyclic synchronous velocity mode csv Yes
(Cyclic HPEFEHIELL)
10 Cyelie synchronous torque mode cst Yes
(Cyclic #EL)
11 - Reserved - -
127
For questions or comments, feel free to email wujingwen@hcfa.cn 12


mailto:wujingwen@hcfa.cn

HCF3

BEFITEERXE, S$fN “Motion” — “Axes” — “Axis1” — "Online” #{TFFEREL,

#] X3T_Sample - Microsoft Visual Studic X & Quick Launch (Ctrl+Q) P - O x

Fle Edit ¥iew Project Build Debug TwinCAT TwinSAFE PLC Team JTools Test Scope Apalyze Window Help chrissy wu ~ B
B-a-2 -' 5 < -| Release - TwinCAT RT (x64 - P Attach.. - -
| a i x64) 5

| Build 402222 (Loaded -| 5 i [H]| B & . O |[@]%. | <Local» -l | &

Solution Explarer ~ B x| X3T Sample ® X
@E-| -
Search Solution Explorer (Ctrl- 0 ~

b [ sYSTEM o
4 MOTION
4 [B] NC-Task 1 SAF
[21 NC-Task 1 5vB
’E Image
[ Tables
& objects
4 S Axes
b 2=k Axis 1
4 i Ais 2
b % Enc
b = Drive
fay Ctrl
3 Inputs
b Outputs
4 B Axis 3
b % Enc
b 2] Drive
[, Crl
3 Inputs
b B Outputs
PLC
(| SAFETY
[ c++
4 /0
4 *L Devices
4 =% Device 2 [Ether(

’E Image

Prope.. ~ 1 X
Axis 1 Contin

[ [ &

General Settings Parameter Dynamics Online Functions Coupling Compensation
Setpoint Position: mm] E Mise

K 1129.0704 anes (Nem Axis 1

Lag Distance (min/max); mm] Actual Velocity: [mm/s] Setpoint Velocity:  [mm/s] Disak SMDS N

| 0.0000 (-0.001, o.oo1)| | -&cmaH o.oooo| temT 22
Pathh TINCAN

Override: [98] Total / Control OQutpylu[%] Error: B Persistent

1 0(0x0) Savel False

Enabling

[INOT Moving [ICoupled Made [ Controller Set
OMoving Fur [Jin Target Pos. Feed Fw
[JHas Job [OMoving Bw [Jin Pos. Range Feed Bw

Controller Kv-Factor: [mm/s/mm] Reference Velocity: [rmm/s]
o) i
Target Pﬂs@ﬁn: [mm] Target Velocity: [mm/s]

o o P |
g &

Error List 0 x

Entire Solution - “ ! 0 Warnings | @ 0 Messages ‘ Clear || Build + IntelliSense -

Search Error List P~

=a Image-Infa
g .
Z SyncUnits

Inputs
W Outputs
& InfoData
il Drive 1 (sv->

il Drive 2 (SV->
R

" Code  Description Project File Li... |Suppression State

LA A

RN

4

EEEL RNl Team Explorer  Exception Settings [J3gEttEY Command Window Qutput

1 Add to Source Conirol =
@ & Online FETAY Enabling Al Set #%H, WEFBHINEE all HITIRE, AILIEEZ| Status (log.) BEOF
ready B4, LLRYIRFNERFIEBHARIEE CERIFHTIENIESIES, BIF F1-F4 FahEik

F1 ERERERD), F4RIERERS, EEME Parameter TRE

F2 ZR@EEER), F3RIEMEERS), HEM Parameter MRE

F5 2E5), F6 2F1E

F8 @EfI, = Online FEH Error HIRIBERRT, AL F8 #1TEM

For questions or comments, feel free to email wujingwen@hcfa.cn 13


mailto:wujingwen@hcfa.cn

HCF3

10. RENNER
BJoE PLCINE, EERAZESEE "PLC” &) "Add New ltem”

Solution Explorer - 1 x amp E
e
a & | = | + General Plc Settings
Search Solution Explorer (Crl+;) P -
fa] Solution 'X3T Sample' (1 praject)
4 o J %37 Sample T TwinCAT Systenr
> (@l svsTEM v3.1 (Build 4206
b MOTION
#
i1 Add New ltem... Ins
SAFETY *a  Add Existi hift+Al
E Cit m] xisting ltem... Shift+Alt+A
b Ijo Add Project from Source Control...
Paste Cirl+V

Paste with Links

A

O Hide PLC Configuration

AR PLC IMBRSHEESR, ERMEinEN PLCTRE, XM RESE8—MESTI— N EIARIZETHY
‘Main” 127, IEEMBER, BHRFEEE, [ "Add” TR0

Add New ltem - X3T_Sample ? X

4 |nstalled Sort by: |De{ault v| i Search (Ctrl+E) P~

Plc Templates o | Standard PLC Praject  Plc Templates Type: Plc Templates

Creates a new TwinCAT PLC project
!i!l Empty PLC Project Plc Templates containing a task and a program.

b Online

EEMBER, EETRERTXY

ERREFRE

MName: e I Untitled1

Location: I Ditest project\X3T_Sample\X3T_Sample\ - | Browse...

Add Cancel

For questions or comments, feel free to email wujingwen@hcfa.cn
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MhaohizsEE, £E "PLC" — “Reference” — “Add Library”

Solution Explorer > 1 x
e | L e A oo 1 PROGEAM MAIN
) B | o~5 @ @ | - VAR
Search Solution Explorer (Ctrl+;) P~ 3 END_VAR
fa] Solution 'X3T Sample’ (1 project) il
4 ol X3T Sample
b (@l SYSTEM
b MOTION
4 PLC
Untitled1
4[] Untitled1 Project
b [ External Types
Add library...
<3 Te2 St
0 Te2 sy Placeholders...
3 Te3 Mo, Library repository...
[d DUTs Set to Effective Version
3 GVLs Set to Always Newest Version
[N P s

ERINEERITTESKE T2 MC2, ik EkiFER

TF "OK" BTN

Add Library

Enter a string for a fulltext search in all libraries...
Library Company ~
+ SE= Measurement
=
&
£
%
i
I
£
ra
i
Tc2_MC2 Beckhoff Automation GmbH
Tc2_NC Beckhoff Automation GmbH
Tc3_MC2_AdvancedHoming Beckhoff Automation GmbH
s
* w
Advanced... OK Cancel

NSRS TE “"Reference” TRi5IATIXNEE
4 _; References
3 Tez MC2
<3 Tc2_Standard
< Tc2_Systemn
-+ Te3_Module

For questions or comments, feel free to email wujingwen@hcfa.cn
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ETE, WRERER, BEXMEFAILUETIIRINEER Jog1 R NEIHIZO LRI E S BT SR

7m0, FEIEHIRE, MCJog ABEBSMIIHEN, BINERFBITES Beckhoff BEIRS

MAIN* + X

PROGRAM MAIN
WAR

W

ModeOfOperation ATEQY:SINT:=2;
axisl,axis2,axis3raxis ref;
powerl, powerd, powerd:MC Power;
jogl:MC_Jog;

power_on: BOOL;

Jog_fw: BOOL;

1a Jog_bw: BOOL;

11 END VAR

AL

W ]

= 1 powerl (
Axis:=axisl ,

Wi b}

Enable:=power_on ,
Enable Positiwve:=TRUE ,
Enable Negatiwve:=IEIE ,
Override:=100 ,

[

[

i
powera
Axis:=axis2 ,

W 00

=
[=]

Enable:=power_on ,
Enable Positiwve:=TRUE ,
Enable Negatiwve:=IEIE ,
Override:=100 ,

=
[

i
power3(
1€ Lyis:=axis3d ,

[

17 Enable:=power_on ,

13 Enable Positiwve:=TRUE ,
S Enable Negatiwve:=IEIE ,
il Override:=100 ,

z1 i
= 22 ngl{

23 Axis:=axisl ,
JogForward:=Jog_fw ,
JogBackwards:=Jog bw ,
Mode:=2 ,
Position:=1000 ,
Velocity:=100 ,
Receleration:= ,

O

W

(¥R T T T T (R U C R X
W00

Deceleration:= ,

(5]
= O

Jerk:= ,

[X]

L]
o

For questions or comments, feel free to email wujingwen@hcfa.cn
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1. FRiFF el EmRET

RS IFHREFHITRIE, MiFohE,

“Instance” TAREINGEIHED

Eﬂ X3T_Sample - Microsoft Visual Studio

Build | Debug

TwinCAT

HEEASERRFER, SWFERARE, N8

ntitled1

TwinSAFE ~ PLC  Team

File Edit View Project

. |elﬁ- .o

% Build 4022.22 (Loaded ~

Clean Solution

DE-| -5 ¢

Search Solution Explorer (Ctrl{

Build Untitled1
Rebuild Untitled

Fe

&1 Solution H3IT Sample’ (1
4 o X3T Sample

Clean Selection

a HHH 1 elslada

Run Code Analysis on Solution

b @ SYSTEM Batch Build...
b MQTION Configuration Manager...
A

PLC Check all objects [Untitled1]

3 puTs
¥ Build Solution Ctrl+Shift+B
b 03 Gvis
Rebuild Solution b [d POUs
3 visus

b [ PlcTask (PlcTask)
E_ﬂ Untitled1.tmc

4 '] Untitled1 Instance

4 PlcTask Inputs

Alt+F11

=] Untitled1 Project
b [d External Types
b [ References

b #1 MAIN.axis1.NcToPlc
b # MAIN.axis2.NcToPlc
b # MAIN.axis3.NcToPle

4 [ PlcTask Outputs

LESEIE

E- MAIN.ModeOfOperation

b M MAIN.axis1.PlcToNc

b M MAIN.axis2.PlcToNc

Sepk B IRGY

Solution Explorer

X3T_Sample + > EEEN

b M MAIN.axis3.PlcToNc

@ -] o

a | p[=]

fa] Solution "X3T Sample' (1 project)
4 gl X3T Sample
b @ SYSTEM

4 =] Untitled Project

b [ External Types

b gl References
3 DUTs
[ GVLs

b [ POUs
3 VIsUs

b Ea PlcTask (PlcTask)
213 Untitled1.tmc

OfF Untitled1 Instance
ol PlcTask Inputs
| b MAIN.axis1.NcToPlc |

b #1. MAIN.axis2.NcToPlc
b #1. MAIN.axis3.NcToPlc
4 [ PlcTask Outputs
E- MAIN.ModeOfOperation
b M MAIN.axis1.PlcToNc
b M MAIN.axis2.PlcToNc
b M MAIN.axis3.PlcToNc
SAFETY
[d c++
4 Vo]
4 % Devices
P == Device 2 (EtherCAT)
4§ Mappings
' NC-Task 1 SAF - Device 2 (EtherCAT) 1
m 1 NC-Task 1 SAF - Device 2 (EtherCAT) Info

Search Solution Explorer (Ctrl+;) P~

Variable Flags Online

Name: |MAIN.axis1.NcToP|c |
Type: | MC.NCTOPLC_AXIS_REF |
Group: |P|cTas|-c Inputs | Size: |256.0 |
Address: |515072 (07 DCO0) | User ID: |0 |
IlLinked to.. I | |
B Attach Variable MAIN.axis1.NcTaPlc (Input) *
Search: | | e Show Yariables
® Unuzed
(O Used and unused
[ Exclude disabled

Exclude other Devices
Exclude zame Image
[m] Show Tooltips

[ 5ot by Address

[ Show Y ariable Groups

Show Variable Types
[ Matching Type
Matching Size
[0 Types
Aray Mode
Offsets
[ Continuous
[] Show Dialog
“ariable Mame / Comment

/|| Hand over
4| Take over

Cancel

For questions or comments, feel free to email wujingwen@hcfa.cn
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12. FEZEE
MERE, BRIET

Build 402222 (loaded ~ _

=Local= -

* Untitled1 - - |

AEIE BRIFET

)| X3T_Sample - Microsoft Visual Studio ¥ & | Quick Launch (Ctrl+Q) A - B0 x
Fle Edit View Project Buld Debug TwinCAT TwinSAFE PLC Team Tools Test Scope Analyze Window Help chrissy wu ~ B
ie-o|Bd-o- @
% Build 4022.22 (Loaded - _

- | Release - TwinCAT RT (x64) - b Attach... - | 2

~ Untitledl - n g

Solution Explorer - X
gE-lo-sam|m
Search Solution Explorer (Ctrl+;) P~

Expression Type Prepared value  Address
& Selution 'X3T Sample’ (1 project) ~fF = axis_ref
d ni X3T_Sample o axis2 axis_ref Property
b @ SvsTEM ¥ ¢ wds3 anis_ref
b MOTION % @ powerl MC_Power
4 PLC # $ power2 MC_Power
] Untitled 5 4 powen MC_Power
4[5 Untitled1 Praject E @ joot MC_log
l: ] ;xt'erna\ Types & power_on BOOL
i Reterences # Jog_fw BOOL
-3 Te2 MC2 s
3 Te2 Standard # Jog_bw goat
-3 Te2_System 4 A)\‘
. [ /
“3 Te3 Module T poverL( e $EJ E%{E -
3 ouTs 2 Axis:=axisl ,
L GvLs 3 : .
4 [ POUs 4 Enable_Positive| TRUE ,

a MAIN (PRG) 5 Enable_Negativell
3 visus € Override[ 0 ]
B PlcTask (PlcTask) 7 );

23 Untitled1.tmc 3 power2 [
4 UF Untitled1 Instance : Axigi=axis2 R

TRUE ,

-

4 1 PlcTask Inputs o
P MAIN.axis1.NcToPlc 12 Enable_Negativel]
b & MAIN.axis2.NcTaPlc - verridel @ ]
b & MAIN.axis3.NcToPle [

4 [ PlcTask Outputs = 15 powerd |

& MAIN.ModeOfOperz Axis:=axis3

b M MAIN.axis1.PlcToNc

Error List 4
3 MAIN.axis2.PlcToNc
3 ; Ty Entire Salutian -/ |[@ 0Erors || & 0Warnings | @ 0 of 30 Messages | Clear | 'Build + Intellisense  ~| | Search Erro 2 - —
SAFETY ™ Code Description Project File Li.. |Suppression State escription
[l ca s -

4

Solution Explarer

Team Explorer Exception Settings GRS Command Window Output

A Add to Source Control =

Col 16

Hitnzaizslie SIBEES®E Beckhoff {RHLAIRAH
13. WIRFAFPFEIEN HCFA IREZRHINERSH, TELERARERNNRMY:
http://www.hcfa.cn/home/content/file down/id/18.html

LRI Z R REHEIREEST HCS Studio , WHEFTHHRIEE CRFERIREBRSH
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14. BIEHFERENRSRETES (RMEE, MERIREE, FEEEE EtherCAT BIRWAIHE)
AT AR CSP {ERMBIFiRA,

1. £ PDO FiMIIFREERRNIIEEGE, PDO FigBIRMHrIEIE, FTERFE COE FER(ZMEFE AR ADSWRITE
TIREREN (b AIF AR RE)

Solution Explorer * I x | MAIN [Onlin MAIN [Online]:1 MAIN [Online]:1 MAIN [Online]:1 X3T_Samplel

e | =
4 & ‘ g = | FE| General EtherCAT 2 Startup CoE - Online Diag History Online
Search Solution Explorer (Cirl+;) P~
b PlcTask Inputs ~ Sync Manager: PDO List:
< T PlcTask Outputs SM  Size Type  Flags Index Size Name Flags SM sU -~
MAIN.control d " .
w comraiverd 0 256  Mbx. Ox1A00 23.0  Transmit PDO mapping 1 3 0
& MAIN.ModeOfOperatian 1 256 Mbx! Ox1A01  25.0 T it PDO ing 2 ]
B MAIN.Targetposition xin . ransm:l mapp:ng
B MAINTargetVelocity 2 13 Outp... Ox1A02 25.0 Transmit PDO mapping 3 o
SAFETY 3 23 Inputs Ox1A03 250  Transmit PDO mapping 4 0
E Cr+ Receive PDO mapping 1 2
4 1/0 Ox1601  19.0 Receive PDO mapping 2 0
4 % Devices Ox1602 150 Receive PDO mapping 3 0
4 == Device 2 (EtherCAT) A aran  man EE N vy CR h
=8 Image .
t: | nf PDO Assignment (0x1C12): PDO Content (0x1600):
+ Image-Infa
b 2 SyncUnits x:xﬁ’ Index Size Offs Name Type Default [+
3 Inputs Dloxis02 Ox6040... 2.0 0.0 Controlword UINT
b @ Outputs [0x1603 O0x6060... 1.0 2.0 Modes of operation SINT
o I"_': InfoData ! Ox607A.. 40 3.0  Target position DINT -
4 Drive 1 (SV-X3T5010A-A EC)
T ¥
3 Transmit PDO mapping 1 M
4 [l Receive PDO mapping 1 Name Online Type Size  =Add.. InfOut User.. Linkedto -~
& C"”;"’"‘";"d ) #! Error code X0 UINT 20 71.0 Input 0 MAIN.ErrorCode . Plc..,
i :'" e: ° ‘?t‘,’eratm" # Statusword X 4663 UINT 20 730 Input 0 MAIN.Statusword . Ple...
arget position
s
B Touch probe function Modes of ope... 8 SINT 1.0 75.0 Input 0
e Target velocity #I Position actual... 300 DINT 4.0 76.0 Input 0
b @ WcState #| Touch probe s... 0 UINT 20 80.0 Input 0
b [ InfoData # Touch probe o... 0 DINT 4.0 32.0 Inuu-t 0 -
) Edit Pdo Entry X
Mame: |Target welocity | I oK I
Index (hes)  [5OFF | [24831 | Cancel
Diata Type: UDINT -
PDO Content (0x1600
Bit Lentgh: 32 :
Index Size Dffs Name Type Defau *
Controlweord UINT
Modes of operation A e
o Delete... Target position DINT 0=<E0C0 - Interpolation_sub mode select ~
_ getp - 0<50C1:01 - Interpalation data recard:x1
Edit... - - - - 0=B0C2:071 - ip time units
3 OxB0C2:02 - ip time indes
- 0=60CS - Max acceleration
Move Up i’ﬂ £ ( ) 0#B0CE - Max deceleration
ent: (none BOED - Positive torque limit
Mave Dawn 0=E0ET - Megative tarque limit
. . 0:E0F 2 - Positioning option code
Load PDO info from device 0%E0FS - Max sippage
0«B0FE:01 - Physical outputs
: : OxB0FE:02 - Bitmask
Sync Unit Assignment... OxB0FF - Target velocity v

NNzeRkfE, AN SR B ERED, /a5 EIREIRIRT
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2. HEREFTREIITRE, SoRRERIIFEIEIE
RETGIERIT

MAIN [Online]:2 MAIN [Online]:1 MAIN:1 & X
1 PROGRAM MATN
= 2 VAR

3 ErrorCode ATEIY:UINT;

] Statusword ATEI*:UINT;

5 controlword AT:QV:UINT:

G ModeOfOperation AT3QY:SINT:=2;
Targetposition AT$QY:DINT;

8 TargetVelocity AT$0Y:DINT;
] END VAR

%, STHREEMEIFIMERRIESE L—HE 11 RREEED
3. AERETHIEUE, SLIBTER B RESThRXIEBAEE

BRIEIT/E, KR EtherCAT BIRAE. pdf AYIZER,

TREHEAN 8

EHFHBIBN 0-6-7-15 #H{T{EAE

ZEEBMIBET B REE S AR E CRIFE RS EEERIE]
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