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Introduction of ISAC SRL

 PLC Features
« Motion Control Features
 CNC Features
« Superfinishing Analysis

« HMI and General performances
« Applications
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Introduction of ISAC SRL

PLC FEATURES
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Introduction of ISAC SRL

* Primary timer
« Upto 8 KHz
« Synchronous with the FB data exchange
* Less Jitter
« Can be Synchronous with MC or
CNC Interpolator

« Secondary timers
« Periodic tasks
* Main tasks
« Low priority

PRIORITY

>
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PLC Features #1

PRIORITY
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PLC Main Timer
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Introduction of ISAC SRL

PLC Features #2

Communication among PLC and tasks

 Shared memories
* Global variables

Task #1
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PLC Features #3

« WD
 Hardware WD for software check
» Programmable WD time for each task

« Communication w/ external applications
« Easy communication w/out synchronization problems
+ Mailslot
+ Events (Alarms, Warnings, Informations

AT e
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PLC Features #4

« |EC61131

% MULTIPROG - DemoTornio - [PLC_InitZ:PLC_Init - ConfigurationResource PLCTime.mainTskPLCIneZ] 5 =
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« ST
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MC_SwLimit_2
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and debugging Environment | MO8 | Nl 000 P
ST_Z_ HOMED ChCtl— ChCtrbt—hC
« Download change of code ST_7_LOCK MODE OK Exeate Done |-
! TRUE—{ Enable Busy}o
MMI_ZPAR_ZMAX limitPos 'Adwgl—c
5.0000000E+002 - 0
MMI_ZPAR_ZMIN limitNeg Error|-e
-5.0000000E +001 - 0
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0 16# 0000
| BufferM
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PLC Features #5

« ANSIC
» Faster code Y T

File Modifica Visualizea Progetto  Genmera Debug  Strumenki  Finestra  Comunitd 2
.
3 M | d ‘t - i - E= < - 4 - B - 2L p Release ~ ISAC_CES {xa6) - needGantryposloop S
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interac‘tions free fl ux Co ntrol) Esplara soluzioni - Soluzione 'plcC... » & X | ‘main.c IV'omax,'m - “‘—-_T
E ey {Ambita globale) || =6 stub_timer({LPYOID null, PTIMER_LOCVARS locvars) v] |2
—— . Sl
. . [ Soluzione plcomax’ (2 progstti) B #define _INTERNAL_GENERATION ==
[ ] R f t d = 1 pleomax &
euse ol exiIsting coae & o &
. Headsr Files #include "reple.h” o |
. ' ' ' £ ﬂ defiritions.b #include "definitions.h™ § =
[ P t bI m t - 0] fungioni.h #include "funzioni.h” 1S |
Or a e enV| ron en [ e [ Resourss Files
= [ Source Files
H H G+ definitions.c
= * MS Visual C++ Programming and > P 5
— €+ main.c The main timer routine.
E— . . & I_\EE’ESd" This routine iz executed at ewvery PLC cycle.
. debugging Environment R s
— - ] resdlh & woid RTPLC_ROUTINE stub_timer (LEVOID null, PTIMER_LOCVARS locvwars) |
— = [ Resource Files UCHAR i
e .
— dll.re
= * Int bility with IEC cod B
nteroperapllity wi coae el R e . T
—— = [ Source Files if (locwvars-»zetOverride > 0) |
— resdl.me locvars-rctrCh_O.override = 100.0;
— locvars-»setOverride = 0;
— }
—
— #dprocedura conpleta di impostazione contouring
= if (locwars->countouring) {
— awitch (locwars-rcountouring) {
— case Lif/abilita
— locvars-»enable = 1;
m— f o locwars->countouring = 2;
= Microsoft %
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PLC Features #6

Scope View

» Debugging tool

° Scope raig [SYNOO) . —
B Color b Enable View =
* Trace activity 700 Oifset of View e
. 1-Dﬂﬁ Resalution [unit/div]
« Smart Breakpoints

| — owalue_nit_poz_sig [SYMNOT)
T I M Color b Enable View

| E.DUE: Offzet of Wiew b

[
l Settings Time
' node value mask ’] D.DDE; Offset ms] |25|j mSec/Di vl
= [ Node 0 Debug] '
= Word0 0x2081 | I
® BitD (LROTAZONE VOLANO)  True  Inverted
2 Bit1 (MOTOPOT_VOLANO_P) False __None___
& Bit2 (MOTOPOT_VOLANO_N ) Faise |None v {3 Status: Configuration |1 unit/div |25E| mSec/div |Triggel: SYNOT 5 10 .
2 Bit3 [MARCIA_VOLAND ) Faise [T -
& Bit4 [ARRESTO_VOLANO) False
@ Bit5 (I_AUTOMATICO) False None
§ 5 (e |
@ Bit7 [TRASLA_N) True Inverted .
 Bit8 (MOTOPOT_TRASLA P) False None Tima jms} = Lonce Toxt Dump
@ Bit3 [MOTOPOT_TRASLA_N False None
@ aino([l_EMEnGEhEA_PLLA'ANl]:IA) Fase  None |165333472.8 Frameswark FYRLCHOST: Inveien OnvChangaStatus Bt |
@ Bit11 [MARCIA_IDR) Faise None 1653230424 Framesonk PARLCHOET: Invioke CirvChangettabus Basnt
& Bit12 (MARCIA_2) False None 3
@ Bit13 (MOTOPOT_CORRENTE_P)  True Inverted 16533 7666.0 Frameverk QMFILE ExterRamet: avac fong Tor abart charrel thread
2 Bit14 [MOTOPOT_CORRENTE_N) False None
@ Bit15 [I_RESET) False None
+ Word 1 0x0000
+ Word 2 00000
# [l Node 1 [Debug)
Ll Node 2 [Debug]
INulberofNodes:3 Hexadecimal ~ Synonyms owner Module: SS00EGY Cument ibem: 1173
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Introduction of ISAC SRL

PLC Communication

« Serial Port |O|O|

 Modbus RTU
* Master (OMCOM)

* Slave Modbus-IDA

‘ecture for distributed auto

e Modbus TCP-IP

(T

 Ethernet
» Ethernet shared memory —t—

* (Collaboration

« |[IEC1499-like collaboration
« Soft-realtime master-slave communication model
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SMALL DCS: ISAC SOLUTION
FOR DISTRIBUTED INTELLIGENCE

Al 1ISAC products nave PLC, Motion Control and Hhl functionalities, With SmallDCs the PLCs can colaborate with a dient-sener
with a single harcware device. The programnming emvironment is interaction model. Each PLC can expose an operative interface
IECE1131 standard to which ANSI C can be added. Controllers can that other PLCs can consume. Through the interface it is possibie
interface I'O modules, inverters and drivers with field bus: Modbus, 1o exchange data created with Dase ftupes, defined by the
CANgpen, Profibus, ELhercAT. programming language, or complex [structure, nested

structures, array, etc.); the client receives
The Status or Sets reference valles to the
server The client can issue commands and the
server communicates the outcome of the
operation whnen concluded or faied. In case of
cOMMUNICation  iNterruption, chents and
Servers receive a warning so that they can
act accordingy. Al the COMMUNICaTion
operations are hidden To the programmer of
the machine logic who only enjous the related
penefits.

This service is similar to other developed for
Office application, but SMALL DCS exchanges
data in soft-realtime manner and is avaiable
also between different PACS or CHCs!

The connection with a supervision sustem
DCCUrs through the Echernet where the most
suited INfrastructures are made available:
OPC, TCPHP Through a web server it is possibie
0 oSt ASP pages and to exchange data via
web service.

These devices alow the execution of the
controd law with Motion Control functionalities
also in low-price models: it s therefore
possibie to equip each functional unit with one
of thern.

All that, however, is not enough for a modular
geign process.

Exompe of SMALL D05 wilh o Conlng SysTamyT ond n ALGermabon
a ﬂ _ LInTs Wilh programymatie iogic L. Lin] The peormelncd picilres

e, . e
shong for e ool [Lpss ofinlarioess impismeniag
B o ISAC

All thar technofogy can oo

SMALL DCS e a proyect co-oNoed by POR CRe0) FESE 2007/ 203 -Tusoalny) Bagian wilhif] The Baoo' LNico 2008 prognaml
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Introduction of ISAC SRL

PLC Data Storage

Retentive memory
» Hard-realtime
» Hardware-dependent

File System (OMFILE)

» No need of SCADA for data storage

Unlimited, reliable storage resource

Easy exchange of sampled data w/ analysis application
Easy reproduced among PLC

Binary and Text files

XML file parser for calibration and configuration

PLC can interact with its own settings

PAG.13 4 P
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Introduction of ISAC SRL

VFF, TFF

VFF

@® Theoretical position

« incredibly small following error even during acceleration @ Real position

» Exploits servo capability with digital interface

* Internally implemented (e.g., pulse-direction axes)

TFF
» weight, viscous friction, static friction,
acceleration compensation;
* higher drive response on fast changes

couple

® Compensated position

Following _

Following
error X

Vv

Vv
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Integrated Digital Scope

 Axis control sampling time
« Commanded position, Actual position, following error, velocity, torque can be collected

 Trigger-based or manual data collection startup
 Continuous collection or time-defined collection
* Following error tuning tools included

» Frequency response Analysis tools included
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Introduction of ISAC SRL

Jerk contraint-based movements

« Space movements
« Velocity movements
« Superimposed and phasing

£ )
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Acceleration
stage
Constant
velocity
slage
Decceleration
stage
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Introduction of ISAC SRL

External Error Compensations

Backlash compensation

The direction of the last calibration move was positive  (+)

(-)
D —

The direction of the last calibration move was negative

Drive Gear

Driven Gear

Drive Gear

Driven Gear

Volumetric

compensation

PLC controlled compensation

(e.g., thermal compensation)

1
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Interpolation Features

Introduction of ISAC SRL

Group Moving
« Up to 8 channels, up to 16 axes per channel
» Unlimited size recipe loaded by PLC or external script
» VBScript defined recipes
* Linear, circular, Helix interpolation

PLC-Provided Interpolator
* Run synchronous w/ interpolator
« A Simulink model can be used
« Complex Kinematic transformation can be performed

|
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Introduction of ISAC SRL

All movements and blending performed with Jerk control
Subset of library compatible with point-to-point positioning devices
Extension for advanced camming features

Motion FB set

Single Axis
Multiple Axis
Full set of homing pre-defined sequences

Administrative FB set

Single and Multiple axis
Full access to servo, control, locking parameters

PAG.20 4 P

MC library

MC library compliant with PLCopen MC part 1 and 2 version 2.0

Basic and Extended interface supported

— | PLCopen

_E otion|
_|c rol

"
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MC library

« Camming
« Cams can be imported from Excel or created with Cam editor
PLC-generated cams
Rules to apply change Cam on the fly
Cyclic cams
Types of relationship: 1s¥3r9/5t degree, sin/cos, jerk-connected pos

i
é\
s
I
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MC library

« Gearing

Lock-on-the-fly

Velocity gearing
Position gearing (Flycut)

camming, interpolation

« Superimposed Motion and Phasing

Welocity

Distance

Master can be locked in position,

|
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SYSTEM

OMKB &3
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CNC FEATURES
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CNC - Lathes #1
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 Lathe -1

* Milling and lathe in the same CNC
 Lathe tool size compensation

(T

7 4> RO

centro
torretta
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Introduction of ISAC SRL

CNC - Lathes #2

« Lathe -2
* Fillets

'///7

h3=0,61343-P
P H1 =0,64127 - P

v/ i

h3=061343-P 60°
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Introduction of ISAC SRL

CNC - Lathes #3

« Lathe machining cycles

« Constant ablating feed

181

| |

—_—

AN

—
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* Roughing and finishing with
shadow
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CNC - Interpolator quality

» Accurate Jerk control on trajectory

» Only axes involved in movements contribute to constraints
* high reduction of mechanical shocks
» High increase of finishing quality

» Decrease of machining time

 High repeatability of the machined surface

 Centripetal Acceleration limitation in curved shapes

« Jerk control on curvature change

» Online geometry reconstruction of highly fragmented path

@E)I1SAC
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Introduction of ISAC SRL
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CNC -5 axis machining #1

« RTCP
« 5 axis interpolation with bevel head offset compensation

Programmed tool path describes tool end point and position of rotative axes (G43.4)
Programmed tool path describes tool end point and orientation in space (G43.5)
Programs are independent on the kinemics of the machine that execute them!
Compensation of tool shape and definition of cutting point (G43.8)

Increased 5 axis machining efficiency by redistribution of the programmed control points

W e
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CNC - 5 axis machining #2

* Available kinematics:

« Tilting table

e

« Rotating head

« Table/head

» Polar Machine (TRASMIT)

 No constraints on axis rotation direction

@&ISAC
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CNC - robot

« CNC controls movements either in the joint space or operative space
« Dynamic constraints met in both spaces when programming in operative space
« No stops among programming space change

e

* Available kinematics:
« SCARA, Delta

« 6 DOF:

@&ISAC
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CNC - High speed Machining

High speed machining (G5.1)
 acc-dec reduction in trajectory at corners with very limited
accuracy loss

 Constrain on chordal error maximum value
* Increase of general machine performance and timing

« Continuous/continuous 1st derivative

« Curve fitting: continuous 2"d derivative (G5.1Q4)

« Superfinishing of the surface

PAG.32 4 D
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CNC - NURBS Interpolator

 NURBS interpolator

* better interpolation for complex shapes because more geometrical information are sent to
the CNC

» Deeper integration with CAM

JHARHAMANIN

rizzoniale 50,741 Velicale [43%5 Orizzontsle 50,741 Vetcsle 43%5 @
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CNC - Restart from any block

 Blocks graphically selectable from a preview drawing of the programmed tool path
» Programmable criteria for notable points in the part-program

=/«Recovery (channel 0) i . o =]} : :Recovery Plan (channel 0) -0 xi
File | Recovery File  Recovery
1:P Start manual recovery

Start automatic recovery

Ei

4 : 9 F5000.000><3PD=1200.000><ROA=3><GMN=0><ASZ=1><E5P=
| Set current line as start line

Yz
Disambiguate position... i’
x|

Disambiguate position{MNo preview)...

N100 (ANR=R30)
L ROT
11 GO X-10 Y500

12 z=-R31 _*]
13 G1 G41 Y420 | ;I ;]
14 X-1 L|
15 X0
16 G2 X¥26.882 Y350.38 I0 J380
17 G3 X0 Y170 I123.657 J243.748
18 Gz X-28.046 Y408.52 I78.53 J300.14
19 G2z X0 Y420 I0 J380
Z0 G1 X10
1 G1 G40 Y460
N150 R30=R30+30 ;l_l
N160 RPT N100; N150;11 = =

3 EEPRCTN A A B
< | »

Stop line: 4\ Start line for current file: 12\ Selected line: 17

@ISAC
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Introduction of ISAC SRL

CNC - Tool size compensation

* Length compensation
» Tool preset cycle

» Radius compensation:
» Multi block analysis
» Anti gouge analysis
 Variable according to tool wear
« Space compensation

PAG.35 «d P
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CNC - Tool management

« Statistical Wearing compensation

« Age computing

« Family of tool management

« Multi-edge tools

* Pre-defined tool changes (rotary, linear,
plane)

* Tools to create random tool change in
effective way

JAAMARTAMBAMAAAAMANMARMARATTAnHAHhH0,

'
|

D
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CNC — Retract

* When program is suspended, tool is moved away from material in the direction of
the tool length, whatever is its orientation in space and machine kinematics

« On program resume, tool enters the same place using the same direction of
extraction

 If machine turns off, tool can leave material using the direction of tool length,

whatever is its orientation in space and machine kinematics

@&ISAC
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CNC - Superimposed Movement

 Interpolating axis movement can change position according to a movement of an

independent axis;

« Movement direction applied with respect
« Tool length;
« Direction of movement;

* Norm with respect the previous ones

» PLC or part-program can issue superimposed movements

= @&I1SAC
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CNC - Retrace and Repositioning

A

Retrace

» Part-program chunks can be executed forward and
backward

Repositioning

 During part-program execution CNC can go to MAN
mode, axes can be moved freely and CNC keeps track
of it when in AUTO

» M functions

« Spindle

 Axis position

i
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CNC - Macros

Step 1: Macro Selection

Select the Macro pou wizh o add:

[L Fived cycles ;I

m 5184 - :II_.I Lap) |"|_ @
B8 G20 - Cancel fived cycle
®E GA- Baring cycle

- Conversational programming "% 592 Boing with hal J

 Dirilling, Boring, Tapping

B GA3- Deep boring cucle

. Tall ® % G4 - Tapping cycle
2D maCh ! nlng ®E GES- Back-boring cycle
« Wizard-like data input ® % G8E - Back-boring cycle - exit stoppe
"% Ga7

M

vax L X ﬁx

- Back-baring with delkachment -
3
ﬂ
¥ Y
F
1

-
x
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Introduction of ISAC SRL

CNC — Multi Channel

 Multi Channel

» 12 axes per channel
« Up to 8 channels controlled by same hardware

« Shared Axes
« Two or more channels share the same physical axis
« Single turning axis, multi lathe tools
» Multiple heads mounted on same cantilever XY mechanics

L LALLLLRLL
[Irrrrrveen
(ATTITTRITEY

|
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CNC - Performance

Introduction of ISAC SRL

Up to 256 blocks of look ahead
Up to 30k blocks/sec — one of the fastest CNC in the market
Part-program size up to 128MB

(T
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Introduction of ISAC SRL

Problem

* Machining of sculptured surfaces:
» Molds
« Engraving works
» Path produced by digitalization

» Has to keep productivity high (high feedrate)
 Hast to control following error
* |s not aware of the CAM strategies!!!

~ + CAM to CNC information transfer:

% » Loss of geometrical information

% » Curved surfaces approximated polylines created with
= different strategies

= « Compatibility with major CNCs

% « CAM is not aware of the CNC constraints!!!

% « CNC:

|
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Introduction of ISAC SRL

Constraints for CNC

* Numerical constraints
« Large number of small blocks, high feedrate: very few time
to process them
« Small perturbation of the points can lead to big acc
variation

« Syntax constraints
« All roundings at corners requires contouring plane
definitions
« Dynamics constraints

At corners there are spikes in acceleration

« Jerk cannot be controlled

» This leads to un-naturally increase the axes following error

« Many close passing in opposite direction: errors of some
um easily detected on naked eye

» Finishing quality limited by CNC, not servos

JAAMARTAMBAMANARMANIAARAANINLE
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Introduction of ISAC SRL

» Pass Geometry info on CNC: NURBS interpolator

« Advantages:
*  All numerical problems solved
+ All dynamics problems solved
» Disadvantages:
»  Unpractical: very few CAMs available

Guess Geometry from segment sequence

» Choose best one for dynamics: do not follow polylines
« Check minimal cordal error
» Keep Acceleration and Jerk under control

Freedom in selecting the best tool path

PAG.46 4 P>
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Introduction of ISAC SRL

Results of superfinishing strategies #1

* Dynamic results
 Following Error in order of ~1-2um in the whole surface
« Symmetrical error hidden to naked eye

« Quality results
 All surface cut at constant feedrate (2500-2800mm/min)
« Smooth surface achieved with low quality pulse-dir servos
 Overall quality determined by:
Servo quality
Interface (with ECAT best results)
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Results of superfinishing strategies #2

Introduction of ISAC SRL PAG.48 4 P

Real cut tests performed

« Simple 3-axis milling machine, ¥4 reduction + ball screw;

« 3 simple, low-cost low inertia pulse-dir servos, 3000RP0, 10,000pulse/rev, 250us space
loop, ~800W

18,000RPM spindle with 10mm diam spherical tool (max 250 um depth cut)

CNC COMPACT ISAC, 120-150blocks/sec, 2ms interpolation

Cut Aluminum, brass, first roughed with standard techniques

Several test shapes cut, convex and concave

e
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Microscope Analysis #1

200 pm* wD=167mm EHT=500kv 205 pA Sign ate 24 3 i 20 pm*
Mag= 80X -_ tT= 00 Crossover Free -46.8 pA ESBGridis= 0V g Mag= 913X f——

Passing at um scale

SCUOLA
NORMALI
SUPERIORE
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Introduction of ISAC SRL

Microscope Analysis #2
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HMI AND GENERAL PERFORMANCES
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« Two possible configurations:

s
e ———————
s

Introduction of ISAC SRL PAG.52 4 P

» Hosted by the PAC/CNC (all models): cost reduction
« Ethernet connection with an external PC: No limits on memory, storage and OS

ey

In both configurations (external PC can be an option):
« Same interface library for local or remote connection
 Similar performances
« Same binaries can work remotely or locally
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« Panel Development tool provided

* No need to program, only connect controls and data providers
» Cheap, simple, reliable solution

Introduction of ISAC SRL
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* Can be extended with custom controls
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Introduction of ISAC SRL

« OPC, web service, .NET

« connection with 3rd parts HMI software made easy

Net

FOUNDATION
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General Performances

« PLC timer

+ Typical 4-6ms, Minimum 0.2ms
« Faster I/O response
« Synchronous with the interpolator

 Interpolator
* 0.5 or 1ms interpolation
 Better accuracy
 Faster detection on gantry disalignment
« Better Jerk control

 Interpolation Throughput
» 20Kblocks/sec (CNC)
» 50-100blocks/sec (PAC w/ BVscript)
» 200blocks/sec (PAC w/ PLC generated recipe)
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Introduction of ISAC SRL

APPLICATIONS

_ CAD/CAM

SOFTWARE

JAAMARARHAANTIARIANANAAMHHMAnHhmN

|

PAG.57 4 P>

T

Machines for mechanical workings

Wood Working

Stone Working

Thermal Cutting and Water Jet

Glass Cutting

Textiles and Leather
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Machines for
mechanical workings
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Introduction of ISAC SRL PAG.59 4 P

Machines for mechanical workings

Parallel Lathe

3axes: X, Z,C
1 spindel+ tool turret + rotating tool

Main Base SW Features Employed

Milling and lathe in the same CNC
Lathe machining cycles
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Introduction of ISAC SRL PAG.60 4 P

Machines for mechanical workings

Milling Machine

D axes

1 spindle with orienting device

Handweel

Tool change

Automatic tool measure

Standard operator interface

Machinings programming from
external CAD-CAM

Main Base SW Features Employed

High throughput
Rigid Tapping
Digital Axes

T
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Introduction of ISAC SRL

Machines for mechanical workings

See video

B
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Milling Machine for high production

Double head

4 axes + rotating axis for piece
positioning

(Ch1 =4+2 axes) ( CH2 = 4 axes)

Double tool change (one per channel)

Standard operator interface

Machinings programming from
external CAD-CAM

Main Base SW Features Employed

Multi channel

Digital axes interface

Working Plane Rototranslation
RTCP

N
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FILMATI DEFINITIVI/AES Luglio 2013/video-2013-07-19-17-20-31.mp4
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Machines for mechanical workings

General-Purpose metal milling
or engraving machine

3 axes + spindle
Handweel

Main Base SW Features Employed

Superfinishing
High speed machining
Pulse/ direction or Digital Interface
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Introduction of ISAC SRL

Machines for mechanical workings - To Do

Tranfer Machine

8 mixed heads for milling, drilling,
tapping, turning

1 spindle shared among the heads

Operator interface

Programming through 1SO code or
from CAD — CAM

B 0000000000
PAG.64 <« P

Main Base SW Features Employed

Multi channles w- Shared Axes
EtherCAT interface

Flexible PLC

PLC collaboration

Back to Machines for mechanical workings <&
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Introduction of ISAC SRL

Wood Working

Wood Working Video 1
Wood Working Video 2

PAG.65 4 P
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Back to Applications <&
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FILMATI DEFINITIVI/Wood-working.wmv
FILMATI DEFINITIVI/Wood Working 2.wmv
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Introduction of ISAC SRL

Wood Working

o,
Main Base SW Features Employed

Hosting CAD CAM
Plane Rototraslation
Digital axes

Flexible PLC

|
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Pantograph

3 axes with 3 spindles

Tool change rack

Automatic tool measure

Electronica handweel and portable
HMI

Machining on 5 sides of the panel

CAM interface dedicated to doors
and windows

Alpha CAM Software hosted in the
CNC

N e e
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Introduction of ISAC SRL

Wood Working

Pantograph

3 axes + 1 gantry

1 spindle

Carousel tool change
Fourth optional Rotron axis

Main Base SW Features Employed

Hosting CAD CAM
Gantry

Plane Roto traslation
Digital axes

Flexible PLC

PAG.67 4 P
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Wood Working

Multi head milling machine = b ;:FT‘— ,
“Copy Shape* iz |

e e

9 axes

=N & i
Main Base SW Features Employed

Electronic camm
Digital Interface axes
VFF

PLC run at high rate
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Wood Working

Lathe

4 axes

1 spindle with also the
functionalities of C axis

Machining with rotating piece,
rotating tool and both

Automatic piece loading

CAM hosted in the CNC

N e e

Main Base SW Features Employed

Milling and lathe in the same CNC

JAAMARTAMAAMANIARMAIAARAAMATTANAAnNH00I
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Introduction of ISAC SRL

Double mortising machine

6 axes

2 spindles

Electronica handweel and portable HMI
Machining auto acquisition

CAD-CAM hosted in the CNC

JAAMARARHAANTIARIANANAAMHHMAnHhmN
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M oy A
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Wood Working

Main Base SW Features Employed

Hosting CAD CAM

Plane Roto traslation
Volumetric compensation
Digital axes

Flexible PLC

@&ISAC
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Introduction of ISAC SRL

Wood Working — To Do

Double machining center

S5+ 5 axes

RTCP

Direct tool change on the head
Double channel CNC
CAD-CAM hosting

Main Base SW Features Employed R

Hosting CAD-CAM

Multi channel

Flexible PLC

Digital axes interface

Working Plane Rototranslation
RTCP

PAG.71 d P
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Introduction of ISAC SRL

Wood Working

Wood Working — Final results

PAG.73 4 P
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Back to Wood Working <
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Introduction of ISAC SRL

Stone Working

Video - Bridge Milling and Saw_ 5 axes
Video - Bridge Milling Machine

Video - Bridge Saw and Lathe 5 axes
Video - Bridge Saw Machine 5 axes
Video - Bridge Saw_4 axes

PAG.74 4 P
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Back to Applications <&
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FILMATI DEFINITIVI/Bridge Milling and Saw_ 5 axes.wmv
FILMATI DEFINITIVI/Bridge Milling Machine.wmv
FILMATI DEFINITIVI/Bridge Saw and Lathe_5 axes.wmv
FILMATI DEFINITIVI/Bridge Saw Machine_5 axes.wmv
FILMATI DEFINITIVI/Bridge Saw_4 axes.wmv

JAAMARTARHARANTARMANARMARMAnH0N

Introduction of ISAC SRL

Stone Working

Machining center

3 axes + 1 Gantry

1 spindle

Machinings with milling, drills and
cutting disk

Automatic tool measurement

Tool change rack

Machinings programming through
external CAD-CAM

Main Base SW Features Employed

Gantry
Digital axes
Flexible PLC

PAG.75 d P
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Introduction of ISAC SRL

Stone Working

Bridge milling machine

disk inclination
1 spindle

Hosting CAD-CAM
Flexible PLC

RTCP

Working Plane Rototranslation

PAG.76 d P>

4 axes + 1 gantry + 1 for manual

Operator interface with CAM

Main Base SW Features Employed

@&ISAC
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Introduction of ISAC SRL PAG.77 4 P

Stone Working

Bridge Milling Machine

5 axes+ 1 gantry + 1 for turning C axis

2 spindles

Tool change rack

Automatic tool measurement

Operator interface with CAM

Cut optimization with manual /
automatic nesting

Slab vision to detect defects, veins and
colors

Third party CAD-CAM hosted

ey
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Introduction of ISAC SRL

Stone Working

Detail of the turning axis

Main Base SW Features Employed

Milling and lathe in the same CNC
Hosting CAD-CAM

|
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Introduction of ISAC SRL PAG.79 4 P

Stone Working

Contoruing machine

Cut with diamond wire

6 axes, one of which can be locked
in gantry when needed

1 spindle

Third party CAD-CAM hosted

Main Base SW Features Employed

Hosting CAD-CAM
Flexible PLC

— @&SISAC
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Introduction of ISAC SRL

Stone Working

Bridge milling machine

3 axes + 1 for the table
1 spindle

Hosting CAD-CAM
MC and Group Moving

PAG.80 <« P

Operator interface with CAM

Main Base SW Features Employed
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Introduction of ISAC SRL

Stone Working

Universal cantilever milling
sawing machine

3 axes
1 spindle
Operator interface with CAM

|
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Stone Working

e

.
Marble and granite block cutting g 2%

4 axes

1 spindle

Operator interface for combing,
stripping and strips unload
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Introduction of ISAC SRL

Stone Working

.......

|

7+11 axes
18 spindles

PAG.83 4 P

Granite and marble cutting line

Operator interface with stripping
and corner smoothing cycles
Optimized cutting head choice

Main Base SW Features Employed

Hosting CAD-CAM
MC and Group Moving

ey



il

JAAMARARHARANTATMANAAMAnMAnGHNI0HmhiE

Introduction of ISAC SRL

Stone Working

© Barsanti Mafchine-

|
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Sizer, sander, polishing machine
for granite and porcelain
stoneware

T AR

2 axes

24 heads

Manual tool change

Restart of the interrupted machining

Operator interface with dedicated
cycles

Main Base SW Features Employed

MC and Group Moving
Flexible PLC
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Introduction of ISAC SRL

Stone Working

Stone working — Final results

T~

Back to Stone Working <
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Introduction of ISAC SRL

Thermal Cutting
and Water Jet

Video - Thermal Cutting-Laser
Video - Thermal-Cutting-Plasma e Oxi
Video — Water Jet

JAAMARTAMBAMANARMANIAARAANINLE
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FILMATI DEFINITIVI/Thermal Cutting-Laser.wmv
FILMATI DEFINITIVI/Thermal-Cutting-Plasma e Oxi.wmv
FILMATI DEFINITIVI/Water Jet.wmv
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Thermal Cutting and Water Jet

Pantograph with plasma and oxi torches

3 axes + 1 gantry
Operator interface with CAM

Main Base SW Features Employed

Hosting CAD-CAM
Flexible PLC
Gantry

'
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Introduction of ISAC SRL PAG.91 4 P

Thermal Cutting and Water Jet

Laser cutting

4 axes
Machinings through external CAD-
CAM

Main Base SW Features Employed

Hosting CAD-CAM
Flexible PLC

|
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Introduction of ISAC SRL

Thermal Cutting and Water Jet

Water Jet

2 axes+ 1 Gantry

Hosting CAD-CAM
Flexible PLC
Gantry

PAG.92 4 D

Machinings through external CAD-CAM

Main Base SW Features Employed
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Introduction of ISAC SRL

Thermal Cutting and Water Jet

(AR
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Water Jet
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Introduction of ISAC SRL

Thermal Cutting and Water Jet

Thermal Cutting — Final results

|
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Back to Thermal Cutting and Water Jet <
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Introduction of ISAC SRL

Glass Cutting

Video - Glass Cutting

|
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FILMATI DEFINITIVI/Glass Cutting.wmv
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Introduction of ISAC SRL

Glass Cutting

Hosting CAD-CAM
Flexible PLC
Gantry

VFF

Tangent Axes

PAG.9%5 d P>

Glass Cutting Machine

Main Base SW Features Employed
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Introduction of ISAC SRL

Glass Cutting — To Do

PAG.97 4 P

Glass Cutting Machine

Hosting CAD CAM
Digital axes
Flexible PLC

Main Base SW Features Employed

@&ISAC
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Introduction of ISAC SRL PAG.98 4 P

Glass Cutting - To Do

Glass cutting with shaped profile

A detall

T

Back to Glass Cutting <
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Introduction of ISAC SRL

Textiles and Leather

Video - Conveyor and router for textiles
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FILMATI DEFINITIVI/Conveyor and router for textiles.wmv
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Textiles and Leather

Pantograph

3 axes + 1 gantry

3 tool holder heads

Handling of textile loading through
conveyor

Milling Knife, Laser

Third Party CAD-CAM hosted

T

Main Base SW Features Employed

Hosting CAD-CAM
Flexible PLC
Gantry

VFF

Tangent Axes

JAAMARARHAANTIARIANANAAMHHMAnHhmN
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Introduction of ISAC SRL

Textiles and Leather

Conveyor detail

Main Base SW Features Employed

Hosting CAD-CAM
MC and Group Moving

PAG.101 4 P>

@&ISAC

T~



