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; ‘'« Coordinate System Properties - S02_Delta, 3axis_Real

General GBDI‘“EWI Units] fosetsl Joinls] Tag I

Type: Delta

Transform Dimension: 3
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JE+E2

Zero Angle Orientations

Z1; (0.0 Degrees
Z2 oo Degrees

ez = = ‘s Coordinate System Properties - cor1
s P ezt sz & 2% oo Degrees
: Genaral® l Geomety*| Units | Joints | Tag |
Motion Group: |grp1 j J
L2 i
) A Type: |SEAF!A Independent j
. (W
R 2 Cartesian
e > Dimenzion; Atticulated Dependent ’__J
J Aticulated Independent
U Rl - STARA Independent w
2 Arm Delta [ I Delta . | &ncillary -]
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Path - Kinematics

 Saldpt 3 foces_Delta Yes Ancillary_Present
Select_2_ fwes HZ No iﬁj:xﬁ m
%7 [yl
Select_Z_foes XY Ho
Offsets Geametry
Ivpe: Uelta
Trareform Dimanzior 3
Lick Lengths 3
L1 zz0 ]
; gz
L2 670 q 1 =
i K%
i l:'i
Zero Aragle Dricntations - I _’.l
6‘6 :}..-_

Safe_Pos_ 4

S=fe_Pos_J2

Safe_Pos_J32

Safe_Pos_K

Safe_Pos_Y

Safe_Pos_E

Safe_Pos_Anc

Tran=sl=tion[3]

Translation[1]

Translztion[2]

Orientation]d]

Orientation[1]

Orientation[z]
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Path Parameters Section N°6

Configuration

Yes Cfg_lse_Conditional _Stop 6 Cfg_P=ath_Index

Orientation Axis Dynamics
——— Par_v_Start_Height |
Absolite + Z_Start_Offset)

-
=
=

Yes Cig_Use_Orientation_dAxis Yes Cfg_Use_¥_sfwis ar_Feedrate

Par_X_Start_Height
{ (Absolute + Z_Start

| 20000

L Far_Feedrate_Acocel

b
i Par_Z_Height

-
=]

Far_Feedrate_Decel

Zoom

100.000

Far_Feedrate_Jerk

|°|

s 15000 Par_¥_Speed

Zoom

-260.000 Par_¥_End_Faos 150000 |Par_¥_Accelerstion

-120.000 Far_%_End_Fos 150000 |F=r_¥_Decelerstion

N

. Par_X_Stop_Height
Far_¥_Profile (Absolute +Far_2_End_Offset)

20.000

7.000 Far_Z_End_Fos

=
|°|

160.000 Par_¥_Start_Pos

15000 |Far_Y_Speed

120.000 | Far_v_start_Fos 0.000  [Far_z_End_Offset

150000 fPar_¥_Accelerztion

{ Par_Y_Stop_Height
Abolite + Z_End_Offset}

20.000

T.000 Par_Z_Start_Pos

r_Cond_Stop_Height.."
Solute * _End_Offet)

30.000

1500000 |Par_Y_Decelerztion

0.000 Par_Z_Start_Offset

Accept 40 Par_'_Profile

Value Bt
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' Par_0Orientation_Stop_Height

[Offzet to Par_Z_End_Fos]
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Par_Orient:

77 Ty Sl 1k
Path Parameters N°0 ' /7 & =5 [6] Axis

Orientation Position

Par_0Orientation_End_Pos

ation_Start_Pos

J7 IR T 46

-170.000

0.000

I B 145 ]
=i
2400

24000

24000

60

g

Diyriamics
Far_Oriertation_Speed /
FPar_Oriertstion_Acceleration

Far_Orientstion_Deceleration

Far_0Orientztion_Profile
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Path ODbject Library

- Path_Calc_3D Orientation

— Calculates a Path in 3 dimensions, with Orientation

AXIS

 Path_Execute_3D_Orientation

— EXxecutes the path

— Provides conditional stops, EStop-Ramps, Recover

to path
— PLS control on path

» Only need to access these AOIs if customization is

required

—— Execute Path 20 + Orientation Axis
Path_Execute_20_Orientation_A01
Cfg_Path_Inde:x

Cut_fuxis_P athhdaster

Out_Auis_x
Clut_Aeis_v"
Cut_feiz
Out_fxiz_Orientation
Far_Feedrate_Oweride

Far_Enable_Conditional_Stop
Cmd_howe_Through_Mext_Stop
Par_Estop_[eceleration
Cmd_Estop

Cmd_Continue_Path
Cmd_Recover_Fath
Ref_Fath_Farams

Ref_PFath

Er_“alue

Execute Path 20 +

Orientation Axis

P ath_Execute_3D_Orientation_AOl

ADI_Exec Path[0]
o&
L_Fath_hdaster
<S02_F ath_tastars
L_ s
2502 _Axiz_MNx
L_fedis_Y
2502 _Axiz_vr
L_Awis_Z
<502 _Axis_ZF
L_#wis_Orientation
2802 _Auis_Anc_1%
Feedrate
20.0 &

A0I_Cals_Path
hhy_Fath
o0&

st END—

= sts_ DN e

I sts_ER—

ot 1P —

= st PO

| 5ts_Estop_IP 32—
—{5ts_Continue_IP 23—

0 Sts_Stopped_on_Conditional 3—

0 Sts_Stopped_on_Path—

———————————Fath_Cale_30_Orientation_AOI
— Caleulate Path for 2 Dimensions + Qrientation Auxis

Fath_Cale_30_Orientation_A01 AOI_Cale_Path.P[0]

Cfg_Path_Inde: 0+
Cfg_Use__Auis 1%
Cfg_Use_Orientation_#wxis 1%
Cfg_Use_Conditional_Stop 0+
Far_x_%tart_Fuos -100.0 &
Far_v_5Start_Paos -100.0 €
Far_Z_Start Fos 0.0+
Far_#_End_Fos 100.0 &
Far_v_End_Fos 100.0 &
Far_Z End_Fos= 200 &
Far_Orientation_5Start_Fos 450 &
Far_Orientation_End_Pos -A45.0 €
Far_Z_Height 160.0 &
Far_x_%tart_Height 5.0
Far_#_5Stop_Height S0€
Far_v_%Start_Height 5.0
Far_v_%top_Height 5.0
Far_Orientation_5Start_Height S0€
Far_Orientation_Stop_Height 5.0
Far_Cond_Stop_Height S0.0 &
Far_Z1_Speed 1000.0 €
Far_Z1_Acceleration 10000.0 &
Far_Z1_Deceleration 10000.0 &
Far_Z1_Prafile 400 €
Far_&2_Speed 1000.0 &
Far_&2_Awcceleration 10000.0 &
Far_Z2_Deceleration 10000.0 €
Far_Z2_Profile 400 &
Far_#_%Speed 10000 &
Far_#_suoeeleration 10000.0 €
Far_¥_Deceleration 10000.0 &
Far_x_Frofile 40.0 &
Far_v_Speed 1000.0 €
Far_v_Mcceleration 10000.0 &
Far_v_Deceleration 10000.0 &
Far_v_Frofile 400 €
Far_Orientation_Speed 2000.0 &
Far_Orientation_Acceleration 24000.0 &
Far_Orientation_Ceceleration 24000.0 €
Far_Orientation_Profile 400 &
Far_Feedrate 100.0 &
Far_Feedrate_Auwecel 4.0 &
Far_Feedrate_Decel 4.0 €
Far_Feedrate_Jed 400 &
Ref_Fath hiy_F ath

Wal_Path_Duration 057139754 «
Wal_Sealing_XZ 10€
Wal_Sealing_r 1.4334344 &
Wal_Sealing_Orientation 33786354 &
Err_Walue 0+
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Clear Tracking Insert tem irto
Butfer Tracking Buffer
Track_Clear_Butter_adl P TTraE_k_"ESEfT_“E""_AO'
Clear Tracking Buffer — nEertem Mo 1racing Susy T e e
Track_Clear_Butfer_ag ACI_Track_Clear 1 ;roici:llicglllns}{eﬂ_ﬂem_.&.t)l .u.._.I_Tr._-u_.l.._lru._-.r:eﬂ_ ... | HBuffer_Full 3 —
Tracking_Buffer L_Track_Product_Buffer -
=Eb_06_Track_Product_Buffer= Position_Y Temp_Pos_ ¥
2752225 €
Position_7 o
Orientation 1]
Read ftem from Robot_Assigned 1
Buffer - cont remove
Track_Read_Mext_ftem_ao0| hulti_Gripper 0
— Read tem fram Buffer - dant remowve — Covity_Layer ne
Track_Read Mext tem_A00 A0 Track_Read_Mext T 2 | | H{Buffer_Empty »— Cavity_Mo 0e
Tracking_Buffer L_Track_Target_Buffer Tracking_Buffer L_Track_Target_Buffer
=EM_0E6_Track_Target_Buffer= =EM_06_Track_Target_Buffer=
ftem Tracked_Target
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Target Conveyor Setup

Pitch_Offset

Ll

*Y Pitch_Enable Yes

Fitch_Length

10.00

Create Targets in constant Pitch

Target leaving Tracking Window related Settings
Eidirectional A’

Restart_on_Buffer_Empty

RunOut_Offset_to_Tracking_window_End

Erable_Stop_On_Runout I Yes I | No

Usea_Tracking_
Windones_Start

]

400.00

[ Conveyor Orientation

Center_Pos_Insert

-600.00

Comveyor _Used

Corvweyor_Unwind

Yes

Conwveyor_Height_Offset

5000.00

0.00

|

-
L

Robot|0 Position ¥

Paositive Direction

Corvweyor_Orient=tion_Degree

90.00

L B

0 Dey

P 90 Deg

Conveyor Orientation:
Walid Walues are

Conveyor_Orientation_Degree = 90 for Product
Conveyor_Orientation_Degree = 0 or 90 for Target

A/
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Yes Cavity Enable

AL A

Path Cavity Product Definition

*X X_Max

| 350.000
7
0 |
3
1|
9
2 |
10
3 |
1"
4 |
12
5 |
13
6 |

A—<

X_Min

| -100.000 |
|| 300.000 ||y Max Y_Min | -300.000 |

25.000 Cavity_Width
Accept
Value 25.000 Cavity_Height

0.000 Orientation
0 Tool_H
0 Single_Tool_Ho
No Multi_Gripper
Ho_Of_Layers

Layer Stack Order 00

0
ELwer_Stack _Or(Ier_Entry:
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Recipe

Actual Recipe: Multi Pick Tracking

Store current data to Recipe
Number:4
Name: "Multi Pick Track*"

v 4 A
Copy Recipe : Multi Pick Cavity To: Recipe 7
v 5 A v 7

v

Change Recipe to: Multi Pick Tracking

¢

A

B SR AR T

Change Format
Name

+
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T0:33:04 P - 10:49:44 FM/
a00.0 T T T
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a00.0
A00.0 400.0
2000 2000
[l
100.0 100.0
0.0 i i ' H ' 0.0 . H H 1
-1,000.0-6000 -200.0 2000 OO0 11,0000 -1,000.0 -600.0  -200.0 2000 500.0
SW Limit SW Limit SW Limit SW Limit
Min # Pos Max Min J1 Pos Max
| ey | | [
Litive Litive
S'.fv Limit Y Pos SW Limit SW Limit J2 Pos SW Limit
|n Wax Hin Wax
o | M oy f e | MO gy
Litive Litive
SW Limit i SW Limit S Limit S Limit
Win Pos Wax Win J3Pos Wax
| [y e R [
Litive Litive
SW Limit Ancl Pgs W Limit Circular Pos W Limit
Hin Wax W
o [ I e | R N oy
Active Active
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Path - Kinematics Limits

SW Limit

SW Limit

) SW Limit SW Limit
Enable  in X Pos Wae Enable||Enable  win J1 Max Enable
1.4
] O g ey M g
Active Active
SW Limit SW Limit SHY Limit S Limit
Enabla  Min ¥ Pos Wax Enablel | Enable  Win J2 Wax Enahle
o R | e
Active Active
SW Limit = SW Limit SW Limit SW Limit
Enable  hin Z Pos Max Enable| |Enable  HMin J3 nax  Enable
i T - | <
Active Active
S Limit A SW Limit ; SW Limit
Sl Ancl Pos M Enable Circular Pos v Engble
e M o -
Active Active

Accept
Value
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Mechatronics Approach

- Motion Analyzer (RA Motor Sizing software): SolidWorks
Integration

ﬂg linear test long.mba - Motion Analyzer [Solidworks Simulator)

Summary Results
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Motion Analysis and Motor Sizing

Tuning Simulation ¥5.2
File Help
) CommanZera & Owerlapping ) Independent [ Spectrum [ Display Inertia / Tarque ] Suppress Labels

Q&q MotionAnalyzer

Design Motion Control Systems

Explain Bandwidth / CL gaire: |

r Controller
Coarze Update mS 2
SERCOS rate  m5 1

Auto-Tune |

rPosition Gains

Countz/motor rey 200000 Froportional 142 200
Counts/Uzer Unit 200000 Integral Timez 0O
Pazition Units Mtr Revs
Y —Velocity Gaing ——
 Drive 2098-DSD-010-SE Proportional 14 5123
Continuous Curent & 5 Integral 1/mss E5.E
Peak Current A 15
O Integratar Hald

rMotor MPL-A220T-Vxxd
Motar Inertia kg 000033
Cont. Torque Mm 1.61
Peak Torque Limit % 341
Feedback - SKM

FB Counts/rey 131072

r Feedforward Gains
Yel Feedforward % 100
Accel feedforward %2 100

— Output
Load Inertia Ratio 1 4.74
Tarque Offzet o0

rLoad ({reflected to motor) ——

Tatal Inertia kg 000192 Low-pass Filter Hz 0
Rigid Inertia kg 000028 Match Filker Hz 10
Decoupling Factor 345

—Limits

Fosn Eror Tolerance 958
Step Torque Mm 0O
Step Start Time Sec O
Step Duration  Sec O

Thick Line O Unit Labels [ Grid

Stop Retun | _Copy | O Torque Ripple

Cycles 1

Axis ID

Stiffness Mmideg O
D amping factar .05

Backlash arcmin 10 7 0.0z
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Features Overview — Basic Template

High Speed Path Planning for 2 or 3 axes Robots
Path Planning supports Jerk Limitation and polynomial 5th order blending
Path Planning supports Conditional stop points to wait for Box/Product

Fully coordinated Ancillary/Orientation axis
Vacuum/Blow out control with time to end of Path and delay compensation

S88/PhaseManager support based on Advanced Power Programming V3

Control Module 2/3 axes robot with simple Pick&Place

Kinematics through MCT instruction for 2/3Axes Delta Robot configuration
— Can be changed to other Kinematics supported by Logix L6x processors

Manual Jog of all axes (Cartesian/Joint space)
No Fly Zones

Standards:
— Enable/Disable Picker Axes
— Coordinated Stop of the picker / E-Stop
Reference Absolute axes
Home cycle
Fault handling / Fault and status
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Feature Overview — Advanced Template

Control Module 2/3 Axes delta with tracking

Tracking on 2 conveyors

Product/Target Buffer Handling with user interface

Simulation for Tracking

Animation 2/3 axes Robot + Tracking

Tracking on 90 degree conveyor alignment

Multiple Picks/Places on the same conveyor (Multi Pick Feature)
Orientation Kinematics for “Multi pick tool”

Vision System support

Vision Buffer + “Same Product” detection

Cavity Layers Feature

Estop Recover on path

3 complete demo setups for 3 axes Delta with tracking

1 complete demo setup for 2 axes Delta with tracking

Demo Sequence Pick&Place with tracking module to test all paths
Test procedures for Start/Stop/Hold/Estop/Recover

Advanced Parameter Handling

Recipe Handling

PLS for Gripper control
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