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A&\ nELrTa Introduction to NC

NC technology, i.e. numerical control (NC), is the technology !
of realizing the automation of controlling a working process B
through numeric control. Usually what is controlled by NC

includes mechanical parameters such as position, angle and

speed as well as switch parameters which are related to the : _ _
CMC High-speed Tapping machine CNC Engraving Machine,

mechanical energy flow. The realization of NC relies on the :
CMC machine center

data carrier and binary-data operation.

CNC Engraving Machine CNC Woodworking Machinery
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GO: Rapid Positioning
/t\ AFITA

Feature

@ The axes perform a rapid positioning at their preset

accelerations/decelerations and max speeds to move to the specified ¥

.. E‘D?lfl_u_n _____________________ . Terminal point
target position. 4
#Only makes the rapid positioning from one point to another.
# Used for the positioning without any requirement on the motion path. DMC_SetGOPara_instance
DMC_SetGOPara
Use Of GO Each axis moves at their — AxesGroup Donet—
own speed, acceleration and — JExecute Busy —

deceleration

: —Velocity ErrorF—
€ Format: : —{ Acceleration ErrorlDF—
® Terminal point position: X, Y. Z. A, B, C. P. Q e —|Peceleration
& Example: NO GO X10 Y20 Z50 A20 B20 C20 P20 Q20 e
@ Explanation: When GO execution starts, all axes speed up at their
preset accelerations to move toward the target position. When their | __ Y Start poin
max. velocities are reached, they will move constantly at the max. - 5 l ow;””

velocity . While the target position is being approached, the axes will
speed down at their preset decelerations. When the velocity is 0, the

axes will just reach the target position.
6
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A G1: Linear Interpolation
NELTA

Feature
€ The terminal actuator makes a linear interpolation with the preset velocity and

acceleration/deceleration to move toward the specified target position.

@ To achieve the precise positioning from one point to another. Z DMC_SetG1Para_instance
_ _ _ _ _ _ + Paosition
# Used for the interpolation with strict requirements for the motion path and feed DMC_SetG1Para
. — AxesGroup Doner—
velocity. —Execute Busy|—
Use of G1 — Velocity Errorf—
— Acceleration ErrorD ——
¢ Format: ' . 3 — Deceleration
® Terminal point position: X, Y, Z, A_. B, C_ P_ Q .
® Acceleration/deceleration: E Start point —uerk
® Velocity: F Feed d for interaolati
@ Example: NO G1 X50 Y50 Z50 A20 B20 C20 P20 Q20 E20 E-20 F100 Bed speed forinterpoiation
@ Explanation: When G1 execution starts, the terminal actuator will conduct ¢ Combined speed of axes)
the linear interpolation toward the end point position with current position Path W
as the start point. The interpolation velocity is determined by parameter F. o » POsition
The acceleration/deceleration is determined by parameter E. If no
parameters are specified for them, the default values are used. Terminal point

Fosition
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G2/G3 :Circular/ Helical Interpolation
AISELTA

Feature Terminal position

/” Terminal position

@ The terminal mechanism makes a helical interpolation with the preset Helical interpolation _——=
. . . . pe . -~ : . . )
velocity and acceleration/deceleration to move to the specified target Current position — Linear interpalation
- center of
position. a circle center of a circle

@ G2 for clockwise circular /helical interpolation; G3 for the anticlockwise _ .
Circular interpalation Current position
Helical interpolation

circular/helical interpolation.

® Use the center method and radius method for the circular interpolation. ‘Feed speed for interpolation F

Circular interpolation

Use of G2/G3 GO2

¢ Format : L
® Terminal point position: X, Y. Z, A, B, C. P, Q Curent position Terminal pasitian
® Acceleration: E Terminal position Helical interpalation
L Velocity: F ) * Center of Linearinterpolation‘—é {
® Number of circles: T a circle :
® Radius:R NS e
® Coordinates of circle centers: | J (XY plane), | K (ZX plane), J K Center of a circle

(YZ plane) are all relative coordinates based on the start point ...+ Circular interpolation

of a circular arc. Current position

- 8 Feed speed for interpolation F Helical interpolation
€ Example ( specify a circle center) :

@ NO G2 X50 Y50 Z50 A20 B20 C20 P20 Q20 125 J25 T2 E10 E-10 F10 Circular interpalation

€ Explanation (specify a circle radius) :

@ NO G2 X50 Y50 Z50 A20 B20 C20 P20 Q20 R25 T2 E10 E-10 F10 8 Go3
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A AELTA

@ G17/G18/G19 are used for setting the planes for the circular/helical interpolation
and have nothing to do with the linear interpolation.
@ During the program execution, the three planes for interpolation can be switched

to each other. If there is no plane for option in the program, the initial status is

the XY plane (G17).

Use of G17, G18, G19

@ Explanation: After these instructions are used,
G2/G3 instructions following them will move

G17/G18/G19 : Specify Circular Interpolation Plane

Terminal point(X,Y,Z)

according to the planned planes. G189
€ Example: =18
® NO G17
® NOG18
® NO G19 G17
b4
9
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Y
- - Terminal point
." SR~ ]
RadiusR | Radius R
R .
N Center of a(:|rcli(|:]) Center of acircle(l,J)
- - 7=0
Start point Start point G 17

Helical interpolation Circular interpolation

Helical interpolation
.-

Terminal point
(X,Y.2)

Start point

Terminal
Cemef("K)poim(x,z)

G18

Helical interpolation
"
.
4 ‘

’ .
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-

Circular interpolation
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(X.Y.Z) point (Y,Z)

R
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A\ nELTA G Codes

G4 (Dwell Instruction)
¢ Example: NOG4 K10

€ Explanation: The motion is paused for a while and then the motion is going on after the pause is over. The pause time is

specified by the value after K. The unit: seconds; Range:0.001s ~ 100,000s.

G90 (Absolute Mode)

@ Example: NO G90

@ Explanation: When G90 is written in the program, all subsequently written coordinate values are based on the zero point of G code.

G91 (Relative Mode)

@ Example: NO G91

@ Explanation: When G91 is written in the program, all subsequently written coordinate values will be calculated by taking the

previous coordinate position as the start point.

Delta Confidential



£\ nELTA Transition Mode

G52

G50
N\

While moving objects, rapidly passing a
position without stopping is often required.

To solve such
problems, new
G codes: G50,
G51,G52 are
added

N\

G51

In the processing of parts, non-circular arc curve
segments are often encountered. Using G1 for the
small line segment interpolation is low-speed and

low-efficiency.

11
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A\ nerra G50: Precise Stop

€ G50 is used for the precise stop without transition and with velocity decelerated to 0. It is a default mode.

® Example: NO G50
® Explanation: When G50 is written in the program, the terminal mechanism will always stop precisely with the

velocity decelerated to 0 as the execution of every instruction after G50 is over.
® Seethe G codes for the right-side path:
NO G50
N1 G1X10Y10
N2 G1 X20 Y10
N3 G1 X20 YO \
T~

N4 G1 X0 YO Here the velocity is decelerated to 0.

12
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£\ nELTA G51 : Round Path Transition

€ Gb51is used for the round path transition with the velocity unchanged.

® Example: NO G51 D20
® Explanation: When G51 is written in the program, the transition mode will be the round path transition for all

subsequent linear/ circular interpolation instructions. In G51 mode, only the first one among F velocity
parameters of interpolation instructions is valid. To change the velocity during the operation, change the
VelOverride value of the called instruction.

® Seethe G codes for the right-side path:
NO G51 D2
N1 G1X10Y10 Z
N2 G1 X20 Y10
N3 G1X20 Y0 Here the velocity keeps unchanged.

N4 G1 X0 YO /

—

13
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A\ nELTA G52 : Smooth Path Transition

€ Gb52is used for the smooth path transition and is suitable for continual interpolation of small segments.

® Example: G52
® Explanation : When G52 is written in the program, the transition mode will be the smooth path transition for all

subsequent linear/circular interpolation instructions. In G52 mode, only the first one of F velocity parameters of

interpolation instructions is valid. To change the velocity during the operation, change the VelOverride value of

the called instruction.

® Seethe G codes for the right-side path:

NO G52

N1 G1 X10 Y10 Here are the curves
formed through the

N2 G1X20Y10 linear fitting. If a line

N3 G1 X20 YO segment is small

N4 G1 X0 YO enough, the linear -
fitting curve will get
closer to the actual
curve.

14
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£\ nELTA Transition Mode

While moving objects, rapidly passing a position without stopping is often required. —— G51
In the processing of parts, non-circular arc curve segments are often encountered. So using G1 for the small line

segment interpolation is slow-speed and low-efficiency. —— G52

G50 G51 G52
(Precise stop) (Round path transition) (Smooth path transition)

Available The transition mode does not work. The The transition mode does not work. The
operation effect is the same as G50. operation effect is the same as G50

Available Available Available

Used when the line/ circular arc and circular

Available Available arc are (almost) tangent.

. . Used when the line/ circular arc and circular
Available Available arc are (almost) tangent.

15
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A AELTA

Features

@ Can be used for the interaction with other control program.

€ MO0~M99 include 100 M codes and meanwhile transmit one value for exchange.

Use of M Codes

¢ Example :
® A row without any code but M code: MO0 D100.01
® A row with M code and other instruction: G1 X100 MO D100.01
€ Explanation:
® A row without any code but M code: When the program execution
reaches this row, CNC execution will stop and M code will change to TRUE
and meanwhile send a value. Resetting M code, the CNC execution will
continue.
® A row with M code and other instruction: When the program execution
reaches this row, G code execution will not stop. At the beginning of the
execution, M code changes to TRUE and sends a value. No need to reset M

code. 16
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M Codes

Here M code value is sent out

!

Gl

Gl

DMC_ReadMFunction_instance

—1 AxesGroup
—Enable

—MFunctionlD

DMC_ReadMFunction

ErrorlD
MFunction
MFunctionValue

Valid—
Busy —
Error—

DMC_ResetMFunction_instance

— AxesGroup
—Execute
—MFunctionID

DMC_ResetMFunction

Done
Busy
Error

ErrorlD




A\ nerta Using Variables by G Code

@ G codes can represent key values via variables in the program.
® Allof X, Y. Z, A, B, C. P, Q. I, J. K. R, T, F, E can use device variables.
® The data type of device variables of T is ULINT. And the data type of device variables of others is LREAL.
® NO G1 X$ML100$ YSML101$. It means that %ML100 and %ML101 are used and the data type is LREAL.

1 NEe G1 ZhMLl@@Sj YI$ML1@1$

‘ Index Scope lName Address Data Type
) 1  VAR_GLOBAL + X axis position “ML168 LREAL
ﬁ 2 VAR GLOBAL + Y axis position aML181 LREAL
17
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A nELTA How to Use NC Function

1. Generate G codes

1 NO Gl X10600 Y30000 E10000 E-10000 Fl0600
2 N1 G2 X70000 Y30000 130000 J1-10600

3 N2 Gl X80eee Ye
a

€ Generate G codes for product processing by using

CAD or other software or edit G codes by manual

based on actual needs. % e
€ Copy G codes generated or import them to the g
software. =
€ \Write only one G code for each row. %’_’
S G
E@' Ta Create a new CNC
=-'Fg Pre
P Paste
Properties
Access Control

19
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A AELTA

2. Configure axis parameters

How to Use NC Func

Delta Confidential

Basic Setting  Motion Parameters

Axis ID:

Vendor Code: | 1620000010DD

Homing Cydic Communiation Data Online  Axis Diagnosis  Parameter Setting Paramete

Device Mame: |A5DA—A2 Drrive

Device Type:

16#04020192

Product Code: | 16200005000 Product Version: | 15202000001

Axis Type and Unit

@ Linear Axis O Rotary Axis

Modulo: 360

Transmission Mechani

Mechanism Type: |Ball Screw

Click the button to
set servo gear
ratio and it is
10000 ppr
currently

Software Limitation
[CJEnable
[unit] Iim, Pasition: 0.0 [unit]
Mazx, Position: 1000.0 [unit]
Setting
Pitch: 10000 [unit]
Diameter: 10 [urit]

Setting Gear Ratio

N {Gear Box Output) |1

M (Gear Box Input) - [Rotation]

[Rotation]
Gear Ratio

Gear Ratio = N/M

20
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A AELTA

How to Use NC

3. Edit the control program

(1) The axes are Servo ON.

(2) The axes return to the origin.

B Power1 Powerz
TRUE MC_Power MC_Power
H H EN ENO EN ENO
1 —{Axis Status— Power_Done 2 —Axis Status|— Power_Done2
w1 | ERenable MV TRUE | w1 | EERenable MV TRUE |
TRUE —EnablePostive  Activel— | TRUE —EnablePostive  Activel— |
TRUE —EnableNegative Errur—m TRUE —EnableMegative Errur—m
0 —Bufferiiode  EroriD—__ 0] 0 —Bufferiiode  EroriD—__ 0]

Function

Delta Confidential

H moveAbsolutel moveAbsolute2
TRUE MC_MoveAbsolute MC_MoveAbsolute
H H EN ENO EN ENO
1 —Axis Donel— Absolute_Donel 2 —{Axis Dnne—Absqute_DuneZ
M4 m— Execute Busy—m Ma m— Execute Bus‘,r—m
FALSE —{ContinousUpdate P FALSE | FALSE —{ContinousUpdate e F\LSE |
0 —{Position CnmmandAbnrted—m 1 —Position CnmmandAbnrted—m
100 —{Velocity RS FALSE | 10000 —|Velocity NS FALSE |
100 —Acceleration ErranD—|I| 5000 —jAcceleration ErranD—|I|
100 —Deceleration 8000 —Deceleration
100 —{Jerk 5000 —Jerk
0 —{Direction  —Direction
0 —BufferMode 0 —BufferMode




A nELTA How to Use NC Function

(3) After adding axes to an axes group via DMC_AddAxisToGroup, execute DMC_CartesianCoordinate
instruction to start the motion.

3 DMC_AddAxisToGroup0 DMC_AddAxisToGroup1

TRUE DMC_AddAxisToGroup DMC_AddAxisToGroup
I i EN ENO EN ENO————
1—AxesGroup Done —m 1 —{AxesGroup Done m
1—Axis Busy—m 2 —Axis Busy—m
Addaxis m— Execute Error—m Addaxis m Execute Error —m
1—ldentinGroup ErrorID—|I] 2 -‘lde ntinGroup ErrorlD) —I]
i DMC_CartesianCoordinate0
TRUE DMC_CartesianCoordinate
Il EN ENOf——————
start  [JGNER—Execute Done(— Pone [EVEN
pouee IR {Pause oy
Stop  |NESER—stop [ FALS
100 —VelOverride
1—{Depth
1—NCFile
1—AxesGroup
0—Mode
—Res

Delta Confidential 22



A\ NELTA How to Use NC Function

DMC_CartesianCoordinate_instance

4 DMC CartesianCoordinate SVIC_GariesianGoordinate

— Execute Donef—

® Controls Cartesian coordinate robotic arm to make the interpolation —|Pause Busy[—

—Sto Active—

according to G code. — Ve[vaerride CommandAborted —

— Depth Busyr—

® Performs the pause via the pin Pause and stop via the pin Stop. —|NCFile Errorf—

— AxesGroup ErrorlD —

® Adjusts the execution velocity in real time via the pin VelOverride. —Mode CurrentLine —
—Res

® Calls different NC files via the pin NCFile.

DMC_ReadMFunction_instance

® Gets the row number of G code which is being executed currently via the DMC_ReadMFunction
—1AxesGroup Valid—
output pin CurrentLine. —Enable Busy —
. —MFunctionlD Error—
4 DMC ReadMFunction ErroriD{—
- MFunction—
MFunctionValue —

® Reads the state of M code and the value from it.

‘ DMC ResetMFunction DMC_Rese(MFunction_ilnstance
- DMC_ResetMFunction
° h N — AxesGroup Done—
Resets the state of M code. _lececute Busy—
—MFunctionID Error—
Errorl D ——

23
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A\ NELTA How to Use NC Function

¢ DMC SetGOPara

® Sets the velocity, acceleration, deceleration and jerk of GO.
® When GO of G codes is executed, the velocity, acceleration, deceleration
and jerk will be performed according to the parameters set by

DMC_SetGOPara instruction.

¢ DMC SetG1Para

® Sets the default velocity, acceleration, deceleration and jerk of
G1/G2/G3.

® When G codes execution reaches G1/G2/G3, G1/G2/G3 will be performed
according to the velocity, acceleration and deceleration set by the
instruction if E and F values are not specified. Otherwise, they will run

based on the filled E and F values in G codes.

24
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DMC_SetGOPara_instance

DMC_SetGOPara
— AxesGroup Doner—
—Execute Busy—
—Velocity Errorf—
—— Acceleration ErrorlD —
——Deceleration
—Jerk

DMC_SetG1Para_instance

DMC_SetG1Para

— AxesGroup Done—
—Execute Busy—
—1Velocity Errorf—
— Acceleration ErrorlD —

—Deceleration

—Jerk

Exercise on NC function




How to Use Axes Group
Function

A NELTA



Onema  How to Use Axes Group Function

Axes Group Instructions

’ DMC AddAXiSTOGI’OUp DMC_AddAxisToGroup_instance
- DMC_AddAxisToGroup
® Used to add an axis to an axes group. The axis must be added to the —|AxesGroup Doner—
—AXis Busy —
group before the axes group is used. —{Execute Errorf—
—ldenthGroup ErrorlD[—

® |dentinGroup indicates the number of the axis in the axes group. Range:

1~8. 1 represents X axis, 2 is Y axis and so on. DMC_RemoveAxisFromGroup._instance

¢ DMC RemoveAxisFromGroup DMC_RemoveAxisFromGroup
— AxesGroup Done——
® Used to remove an axis from an axis group. —|Execute Busy —
. L —IdentinG Error —
® The axis can be removed only when the axes group is disabled. entin=roup Errorrrlol:;—
‘ DMC UngroupAIIAxes DMC_UngroupAllAxes_instance
- DMC_UngroupAllAxes
® Used to remove all axes in an axes group. | AxesGroup Done ™
—Enable Busy —
® The axes can be removed only when the axes group is Error—
Errorl D —

disabled.

26
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A nerta How to Use Axes Group Function

AxeS GI’O u p In Stru Ctl ons DMC_GroupEnable_instance

¢ DMC GroupEnable DMC_GroupEnable
- — AxesGroup Status—
® Used to enable an axes group. —|Enable Busy[—
] ] —MoveDirectVelocity = CommandAborted—
® The axes group must be enabled before controlling an axes group to move accordingly. When — IMoveDirectAcceleration Error —
the axes group is not enabled, the instructions of rapid positioning, linear interpolation and round —{MoveDirectDeceleration ErrorlD

— MoveDirectJerk

path interpolation can not be executed.
DMC_GroupSetOverride_instance

¢ DMC GroupSetOverride DMC_GroupSetOverride
. . . — AxesGroup Enabled—
® Used to set the value of override for the coordinated motion of an axes group. — Enable Busy|—
® The unit of VelFactor is %. “100” means “100%”. The valid range of VelFactor value is 0~500. —{VelFactor Error—
® AccFactor and JerkFactor are reserved. | AccFactor ErrorlD
—JerkFactor
¢ DMC GroupReadActualPosition DMC_GroupReadActualPosition_instance
DMC_GroupReadActual Position
® Used to read the position of axes in the axes group. —{ Axes Group Valid —
® The output parameter Position of the instruction is an array. Every member of —|Enable Busy—
—1CoordSystem Error —
an array corresponds to an axis position. ErrorlD —
Position—

27
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A\ nELTA How to Use Axes Group Function

AXxes GI’OUp Instructions DMC_Grouplnterrupt_instance

DMC_Grouplnterrupt
¢ DMC Grouplinterrupt — | AxesGroup Donel—
: : —E t Busy—

® Used to interrupt the motion of the current axes . xecuie uey
—Deceleration CommandAborted—
—tJerk Error—
ErrorlD —
DMC_GroupContinue_instance

4 DMC GroupContinue DMC_GroupContinue
. . —1AxesGroup Donef—
® Used to make the interrupted axes group continue to run. — lExecute Busy|—
CommandAborted|—
Error[—
ErrorlD —

DMC_GroupStop_instance

¢ DMC_GroupStop DMC_GroupStop

. —1 AxesGrou Donef——
® Used to stop the motion of the current axes group. £ P

— Execute Busy[—
—1Deceleration Activel—
—Jerk CommandAborted —
28 —1BufferMode Error—
Delta Confidential ErrorD [—




A nELTA How to Use Axes Group Function

Axes Group Instructions

DMC_MoveDirectAbsolute_instance

DMC_MoveDirectAbsolute

o . ege . . — A G D —

¢ DMC MoveDirectAbsolute —Rapid positioning (Absolute coordinates) E"‘es tm“p B””B
- —EXecule usy —
¢ DMC MoveDirectRelative —Rapid positioning (Relative coordinates) —|Position Active—
- —— CoordSystem CommandAborted —
] o — BufferMode Error——
® Used to control all axes in an axes group to move from current positions to the — |TransitionMode ErrorlD —

terminal positions at the specified velocity. —1TransitionParameter

® The values of the array, the input parameter Position/ Distance represent the

terminal positions for rapid positioning. DMC_MoveDirectRelative_instance

DMC_MoveDirectRelative
— AxesGroup Doner—
—Execute Busy—
—Distance Active|—
— CoordSystem CommandAborted —
— BufferMode Error—
— TransitionMode ErrorlD —
— TransitionParameter

29
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A nerra How to Use Axes Group Function

Axes Group Instructions

DMC_MoveLinearAbsolute_instance

DMC_MovelLinearAbsolute

¢ DMC MovelinearAbsolute -- Linear interpolation (Absolute coordinates) — axesGroup Done—
o . o o o . . —Execute Busy —
& DMC MovelinearRelative -- Linear interpolation (Relative coordinates) —IPosition Active —
— Velocity CommandAborted ——
i i i ) i i — Acceleration Error —
® Controls the terminal mechanism to perform the linear interpolation function. —|Deceleration ErrorlD —
—Jerk
The values in the array input parameter Position/ Distance represent the end —{coordsystem
—{BufferMode
position of the linear interpolation. — TransitionMode
—TransitionParameter

® Can set the velocity, acceleration and deceleration.

® Through setting the values of BufferMode, TransitionMode and DMC_MoveLinearRelative_instance
L. - . . . . DMC_MovelinearRelative
TransitionParameter, the transition mode for linear interpolation and previous —| AxesGroup Done —
. . . . . . L —E t B —
interpolation instructions can be changed and the effect acquired is similar to I At —
— Velocity CommandAborted —
G51/G52 — Acceleration Error —
—Deceleration ErrorlD —
—Jerk
——{CoordSystem
—{BufferMode
—TransitionMode
—TransitionParameter

30
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A AELTA

How to Use Axes Group Function

Axes Group Instructions

4 DMC MoveCircularAbsolute - Circular arc interpolation (Absolute coordinates)

¢ DMC MoveCircularRelative- Circular arc interpolation (Relative coordinates)

DMC_MoveCircularAbsolute_instance

® Used to control the terminal mechanism to perform the circular
arc/helical interpolation.
® Can set the direction for the circular arc/helical interpolation, methods

and number of circles.

® Can set the velocity, acceleration and deceleration.

® Through setting the values of BufferMode, TransitionMode and
TransitionParameter,

interpolation instructions can be changed and the interpolation effect is

similar to G 51.

Delta Confidential

the transition mode of circular arc/ helical

31

DMC_MoveCircularAbsolute

— AxesGroup Done
—Execute Busy
——CircMode Active
— AuxPaint CommandAborted
— EndPoint Error
—{MultiTurn ErrorlD
— PathChoice

—Velacity

—{Acceleration
—{Deceleration
—AJerk
—{CoordSystem
—— BufferMode
— TransitionMode

— TransitionParameter

DMC_MoveCircularRelative_instance

DMC_MoveCircularRelative

— AxesGroup Done
—Execute Busy
——CircMode Active
— AuxPoint CommandAborted
— EndPoint Error
—MultiTurn ErroriD
— PathChoice

—Velocity

—Acceleration
—1Deceleration
—Jerk

—CoordSystem
——BufferMode

— TransitionMode

— TransitionParameter

Exercise on Axes Group Function




A nerTa How to Use Axes Group Function

TransitionMode

In the process that an axes group is running under the control of a motion instruction, another motion instruction may be triggered to execute and there are
three transition modes for current and previous two motion instructions to choose. TransitionMode and BufferMode need be matched to use together.

The parameter TransitionParameter value should be set when the mcTMCornerDistance mode is used and the parameter represents the transition

radius.
The transition mode is determined together by the parameter TransitionMode of current and previous two instructions. When the parameter settings of the

two instructions are same, the transition action will happen. Otherwise the execution of the two instructions will both stop.

See transition modes that axes group instructions support:

_ mcBuffered mcBlendingPrevious

DMC_MoveDirectAbsolute
DMC_MoveDirectRelative
mcTMNone DMC_MovelinearAbsolute
(G50) DMC_MovelinearRelative
DMC_MoveCircularAbsolute
DMC_MoveCircularRelative

mcTMConstantVelocity B DMC_MovelinearAbsolute
(G52) DMC_MovelinearRelative
DMC_MovelinearAbsolute
mcTMCornerDistance DMC_MovelinearRelative

(G51) DMC_MoveCircularAbsolute
DMC_MoveCircularRelative

Delta Confidentic



A nELTA How to Use Axes Group Function

Program Example

€ Axis Parameter Example

v n 112 Master Basic Setting  Motion Parameters

> e

v 2 Axis

Homing Cydic Communiation Data Online  Axis Diagnosis  Parameter Setting Parameter Editing  Auto SDO

o= Device Name: [4SDA-A2 Drive
Aois 1D: |: =
Vendor Code: | 16200000100 Device Type: 15£04020192
Product Code: | 15200006000 Product Version: | 16 02000001

Axis Type and Unit

Software Limitation
(®) Linear Axis () Rotary Axis [CJEnable
Maodula: 360 [unit] Min. Position: 0.0 [urit]

Unit: Max, Position: | 1000.0 [urit]

Transmission Mechanism

Setti
Mechanism Type: |Ball Screw W S
Pitch : 10000 [unit]
) Diameter: 0 [unit]

Setting Gear Ratio

G

M (Gear Box Output) [Rotation]
Click the button to Gear Ratio = N/M B
set servo gear M {Gear Box Input) [Rotation]
ratio and itis
10000 ppr
currently

Pitch

Delta Confidential



- How to Use Axes Group Function

Program Example

€ Programming Example
® Axes are enabled.

MC_Power0 MC_Power1
TRUE MC_Power MC_Power
—" H EN ENO EN ENO—
1—{Axis Status— 2—iAxis Statusi—
Enabled —Enable Busy— Enabled —Enable Busy—
TRUE —EnablePositive Active— TRUE —EnablePositive Active—
TRUE —{EnableNegative  Errol TRUE —EnableNegative  Ermor—
mcAborting —BufferMode ErrorID”: mecAborting —BufferMode ErrorlDi—

® Axes return to the origins.

MC_Movedbscluted MC_MoveAbsolutel
TRUE MC_MoveAbsolute MC_MoveAbsolute
11 EN [ —L] ENO——
1—Axis Done 2—jAxis Done,
ReturntaOrigin Execute Busy] ReturntoOrigin —[Execute Busy)
—ContinousUpdate Active— —{ContinousUpdate Activer—
0—Position CommandAborted— U—Position CommandAborted—
10000 —Velocity Emor— 10000 —Velocity Error—
10000 —Acceleration EmorlD— 10000 —Acceleration ErrorlDi—
10000 —Deceleration 10000 —Deceleration
10000 —Jerk 10000 —Jerk
meShortestWay — Direction meShortestWay —Direction
meAbaorting —BufferMode mcAborting —BufferMode
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A nerTa How to Use Axes Group Function

Program Example

€ Programming Example
® Add axes to an axes group.

DMC_AddAxisToGroup0 DMC_AddAxisToGroup1
TRUE DMC_AddAxisToGroup DMC_AddAxisToGroup
I 1 EN ENO E! ENO—
1—AxesGroup Donel— 1 —AxesGroup Done—
1—Axis Busy— 2 —Axis Busy—
Addaxis —Execute Error— Addaxis —Execute Error—
1—ldentinGroup ErrorlDf— 2—dentinGroup ErrorIDf—

® Enable the axes group.

DMC_GroupEnable0

TRUE DMC_GroupEnable
nn EN .
U EN ENO
1—AxesGroup Status—
Enableaxesgroup dEnable Busyl—
Pause _ipause Error—
Stop -1Stop ErroriD—

Velocityofrapidpositioning JMoveDirectvelocity

Accelerationofrapidpositioning —MoveDirectAcceleration

Decelerationofrapidpositioning IMoveDirectDeceloration

Jerkofrapidpositioning _MoveDirectJerk
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A AELTA

Program Example

How to Use Axes Group Function

€ Programming Example
® Executing the axes group motion instruction, the axes group is controlled to starts to move.

TRUE

Firstexecution

1

Delta Confidential

Startfirstexecution

MOVE

MOVE
111 EN ENO
10000—In Quit— Position[1]
DMC_MoveDirectAbsolute0
DMC_MoveDirectAbsolute

EN ENO|
1 —AxesGroup Done|
Startfirstexecution —|Execute Busy
Position __position Active
—CoordSystem CommandAborted
mcBuffered —BufferMode Error|
mcTMNone —TransitionMode ErroriD

TransitionParameter

36

10000 —

EN ENO

In Out

{s)

— Position[2]

Exercise on axes group function
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£\ nELTA Robot Function

Robots Supported

Cartesian-coordinate

robot Assembly
SCARA Welding, assembly, carrying and packaging
DELTA Sifting and picking, carrying and packaging

38
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System Architecture

£\ nELTA Robot Function

—

CANopen Builder

DVP15MC11T
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£\ nELTA Robot Function

Processing Path for Robot

€ Point to point: MoveDirect
_—-®

--
—-—

o~

4 Linear interpolation: Movelinear

@ Circular arc interpolation: MoveCircular
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£\ nELTA Robot Function

Operation
Method

«Define a motion path
«Edit CNC path file

Path Fixi ng «Call existing instructions of the robot

«Define the path algorithm

*Use the instruction DMC_GroupEnable of the robot to
enable the axes group

Path Change

«Perform the linear interpolation or circular interpolation
instructions based on the acquired path.

41
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A AELTA

Introduction to Instructions

*

Instructions for SCARA robot:

Robot Function

® DMC_ScaraSetKinTransform -- SCARA parameters setting instruction
Used for setting mechanism parameters and work space limitation for SCARA robot

DMC_ScaraSetKinTransform0

JDMC_ScaraSetKinT ransform

EN
—lAxesGroup
Execute
(ArmLengthinner
(ArmLengthExtra
{Axis 1MinValue
—jAxis1MaxValue
—jAxis2MinValue
—AxisZMaxValue
—Axis3MinValue
lAxis3MaxValue
AxisdMinValue
—jAxisdMaxValue
—Workspace
—EnableWorkspace

Delta Confidential

ENO—
Done|
Busy
Error—

ErroriD

DMC_SCARAD DMC_ScaraGroupEnabled
DMC_SCARA DMC_ScaraGroupEnable
EN ENO EN ENO—
AxesGroup Done| sGroup Status!
Execute Busy| Enable Busy—
Pause Active Pause Error—
Stop CommandAberied| Stop ErroriD!
elCverride Error| _lucsio Hand—

Depth ErroriDy _Ircan
NCFlle CurrentLine

—{MoveDirectVelecity
Mode Hand

—MaveDirectAcceleration
Res ) )
UcsiD Mo\reD?ractDsceleralmn
TcsiD MoveDirectJerk

DMC_SCARA -- SCARA G code motion instruction
DMC_ScaraGroupEnable — Enable SCARA axes group
DMC_ScaraGroupReadPosition— Read SCARA current position in Cartesian space
DMC_ScaraJog -- SCARA jog instruction in Cartesian space

DMC_ScaraGroupReadIPosition0

DMC_ScaraGroupReadlPosition

EN ENO|
AxesGroup Valid
Enable Busy]
UCSID Errori
TCSID ErroriD|

Position

42

DMC_Scaralog0
DMC_Scaralog

—EN ENO—
—AxesGroup Done
—tJogForward Busy—
—tJogBack d ¢ \borted
—X Error—
—Y ErrorlD
—Z

—iRz

—uUCcsID

—TCSID

{Velocity




£\ NELTA Robot Function

Introduction to Instructions

€ Instructions for Delta3 robot
® DMC_Delta3SetKinTransform-- Delta3 parameters setting instruction
Used for setting mechanism parameters and work space limitation for Delta3 robot
® DMC_Delta3 -- Delta3 G code motion instruction
® DMC_Delta3GroupEnable -- Enable Delta3 axes group
® DMC_Delta3GroupReadPosition--Read Delta3 current position in Cartesian space
® DMC_Delta3Jog -- Delta3 jog instruction in Cartesian space

DMC_DellaiSatkmTransiormi) DMC_DELTA30 DMC_Delta3GroupEnable0 DMC_Delta3GroupReadPosition0 DMC_Deltad.Jog0

DMC_Delta3SetKinTransform DMC_DELTA3 DMC_Delta3GroupEnable DMC_Delta3GroupReadPosition DMC_Delta3Jog

EN ENO|— —EN ENO— ——EN ENO— —EN ENO—— —EN ENO—

VAxesGroup Done—  —AxesGroup Done— —AxesGroup Status— —AxesGroup Valid— —{AxesGroup Donel
—[Brecuie Busy—  —(Execute Busy—  —Enable Busy—  __Fnable Busy—  —JogForward BusyH
—An'nLengthL:!aslsr Error —|Pause Active—  —Pause Error— _lucsio Error— —|JogBackward CommandAborted|-

iArmLengthSleve ErroriD) —{Stop CommandAborted— — Stop ErrorlD—

ol —VelOverride Error— —UCsID —resib ErrorlD— - By
—Rm —Ipepth ErrorlDl— —_ltcsip Position— —Y ErroriD—
—Tfws1MinVekse —NCFile CurrentLine— —MoveDirectVelocity —£

iz {hearVoh o —{Mode —MoveDirectAcceleration —UCSID

uis2uinyalre —Res —MoveDirectDeceleration —{TCSID
—AxisZMaxValue B
_nisaminvalue —UGCSID —MoveDirectJerk —{Velocity

PoasIMaxValue —|resio

Workspace
—EnableWarkspace

43
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£\ nELTA Robot Function

Introduction to Instructions

€ Instructions for Delta2 robot
® DMC Delta2SetKinTransform- - Delta2 parameters setting instruction
Used for setting mechanism parameters and work space limitation for Delta2 robot
® DMC Delta2—- Delta2 G code motion instruction
® DMC Delta2GroupEnable--Enable Delta2 axes group
® DMC Delta2GroupReadPosition--Read Delta2 current position in Cartesian space
® DMC_ Delta2Jog-- Delta2 jog instruction in Cartesian space

DMC_Delta2SetkinTransformd DMC_DELTA20 DMC_Dekta2GroupEnabled DMC_Dsfta?GroupReadPasitiond DMC_Defta2.Jog0

DMC_Delta2SetKinTransform DMC_DELTA2 DMC_Delta2GroupEnable DMC_Delta2GroupReadPosition DMC_Delta2Jog
—EN ENO——EN ENO| EN ENO— —(EN ENO——EN ENO
—{AxesGroup Done— —{AxesGroup Donel— —AxesGroup Status— —AxesGroup Valid— —AxesGroup Donel—
—Execute Busyl— —{Execute Busy|— —{Enable Busy— —Enable Busy— — jogForward Busy—
g T LA Erron— —Pause Activei— —Pause Error— —ucsip Emor— __|jogBackward CommandAborted—
—|AmLengthSlave ErroriD|— —IStop CommandAborted— —[StoP ErorlD— _itcsiD ErrorlD— |y e
—LengthR —VelOverride Error— —|JCSID Position—

is1Mi —TCSID —Z ErrorlDi—
—Axis1MinValue —Depth ErrorlDl—
_Axis1Maxvalue | | —MoveDfrect\.’eIocﬂy , —UCSID
_laxis2MinValue _ . —MoveDfreclAccelerallron —TCSID
_|axisoMaxvalue _lres —MoveDirectDeceleration —Velocity

—MoveDirectJerk

—Workspace _lucsip
— EnableWorkspace )

44
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A AELTA

Introduction to Instructions

€ Coordinate system change instructions
® DMC_DefineCoordSystem--Creates a user coordinate system by adopting the 3-point teaching method.
® DMC_SetCartesianTransform--Convert the point coordinates in the user coordinate system to the position and
orientation in the machine-tool coordinate system.
® DMC_SetCoordinateTransform--Convert the position and orientation in the machine-tool coordinate system into the
point coordinates in the user coordinate system.
® DMC_DefineToolOffset --Calculate the origin offset in the tool coordinate system through the multi-point teaching.
® DMC_DefineToolSystem-- Create a tool coordinate system by combing the orientation got from the teaching with the

origin offset.
DMC_DefineCoordSystem
—iEN ENO—
—Execute Done—
—PointA Error—
— PointB ErrorlD—
—PointC UCS_Matrix—

Delta Confidential

Robot Function

DMC_SetCartesianTransform
EN ENO
Enable Done
UCS_Matrix Error
UCS_Point ErroriD)

MCS_Point

DMC_SetCoordinateTransform
EN ENO
Enable Doneg|
UCS_Matrix Error
MCS_Point ErroriD|

UCS_Point

45

DMC_DefineToolOffset
EN ENO
—Execute Done)
—PaointArray Error
PointNum ErrorlD

OriginOffset
OriginOffsetValidNum)
Error2FS|
Error2FSValidNum)

DMC_DefineToolSystem

EN ENO—
Execute Doner—
OriginOffset Error
OrientationArray ErrorlD—

TCS_Matrix—




A\ NELTA Robot Function

Example on Instructions

€ Mechanism model

The right figure is a simple model of a palletizing robot with two robotic arms 24 .
respectively controlled by J1 axis and J2 axis to achieve the carrying and 12 s
palletizing in a plane. A
€ Model Analysis T
This model is a simple SCARA robot model, which realizes the SCARA motion Origin
in the XY plane of the space. Terminal point +X

€ Parameters Setting
To apply the SCARA model, you need to set up the following parameters.
® The lengths of arm1 and arm 2 are 500mm and 800mm respectively.
® The minimum limit of joint angle 1 is -45° and the maximum limit is 60" .

® The minimum limit of joint angle 2 is 30" and the maximum limit is 140" .

® The minimum limit of joint angle 3 is -10° and the maximum limit is 10" .
(They need to be set though they are not useful here.)

® The minimum limit of joint angle 4 is -360° and the maximum limit is 360" .
(They need to be set though they are not useful here.)

46
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£\ nELTA Robot Function

Example on Instructions

@ Define actions
Define the actions for carrying items. The actions start from
(900,100), to (900, 0), to (800,0), and then to (800,100) where
the items are put down.

12 axis

¢ Programming
Enable the axes, return them to the origins and add them to
axes groups.

Origin
Terminal point +X

® Method 1: G codes +Y
Write G codes, then set SCARA parameters via
DMC_ScaraSetKinTransform and finally use DMC_SCARA to
control axes groups to move according to G Codes.

® Method 2: Axes group instructions

Use DMC_ScaraSetKinTransform to set SCARA parameters,
Use DMC_ScaraGroupEnable to enable axes group, and then
use DMC_MoveLinearAbsolute or DMC_MovelLinearRelative to
control axes groups to move.

47
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Smarter. Greener. Together.

To learn more about Delta, please visit www.deltaww.com.
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