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Safety Guidelines 
 

This manual contains notices intended to ensure your personal safety, as well as to protect 

products and connected equipment against damage. Safety notices are highlighted by a 

warning triangle and presented in the following category depending on the degree of risk 

involved: 

 
 

 
 
 
 
 
 
            

   
 
 
 
              

              
 
 
 
 
 
 
 
 
 
     
 
 
 
 

Danger 
Indicates as imminently hazardous situation which, if not avoided, will result in death or 
serious injury or in substantial property damage. 

Caution 
Used with safety alert symbol indicates a potentially hazardous situation which, if not 
avoided, may result in minor or moderate injury or in property damage. 

Caution  
Used without safety alert symbol indicates a potentially hazardous situation which if not 
avoided,  may result in property damage. 
 

Notice 
Indicates important information relating to the product or highlight parts of the documentation for 
special attention. 
              

Warning  
Indicates a potentially hazardous situation which if not avoided, could result in death or 
serious injury or in substantial property damage. 
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Qualified person 
The unit may only be started and operated by qualified person or persons. 

Qualified personnel as referred to in the safety notices provided in this document are those 

who are authorized to start up, earth and label units, system and circuits in accordance with 

relevant safety standards. 

 

 

Proper use 
Please observe the following: 

 

 

 
 
 
 
 
 
 
 

The unit may be used only for the applications described in the catalog or the technical 
description, and only in combination with the equipment, components and devices of the 
other manufacturers as far as this is recommended or permitted by CML International S.p.A.. 
This product must be transported, stored and installed as intended, and maintained and 
operated with care to ensure that it functions correctly and safely. 
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1. Introduction 
 
W65 system rainbow touch screen is  the latest system develop by CML. 
 
The W65 system was develop including all CML experience on tube bending process : 
 
This system is easy to use and offer various possibility on bending field. 
 
A strong simulation software permit to realize virtually the part very close to reality to detect program 
incompatibility with machine possibility. 
 
Spring back software calculation  allow  to realize a right first part (save material and time).  
 
Managing files using widows™ operating system guaranty compatibility with external system. 
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1.1 System hardware 
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1.2 System software 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

     
 

                                                                       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Operator interface software 

Operating system Window XP 

ISO software 

R register 

CNC software PLC software 
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1.3 Start up and shut down system. 
 
1.3.1 Start up 
 
Switch power on (main) 
Wait until CML main screen appears. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

W6  RAINBOW  touch 
 

Sidac 
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1.3.2 shut down 
 
 
On main screen : 
 

 
 
1 – Press shut down soft key. 
 
Wait until screen become dark 
 
2 – Switch off power 
 

1 
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1.4 Screen layout and operating areas 
 

Main screen 
 
After cml2006.exe program loading main screen appear, press according key for the desiderate 
function. 
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Soft key functions : 
 
 

                                                         
 : Access to protect area                                               
 
                                                                            
              :  : Access to manual area   
   Jog mode individual axis or function motion                                            
 
 
              :  : Access to automatic area 
   Automatic cycle                                    
                                    

 
 : Access to service area 
 Change language, change unit, i/o test, diagnostic 

 
 

 : Access to programs are area 
 Program and simulation. 

 
 

 : Exit                                                                     
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1.5 Overview of the most important soft key functions 
 
 
 
 
 
 
 
 

Manual 
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manager 

New 

Copy / Paste 

Delete 
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Polar files 

New 

Copy / Paste 

Delete 

Edit 

Cartesian files 

New 

Copy / Paste 

Delete 

Edit 
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New 

Copy / Paste 

Delete 

Edit 
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Program selection 

Satrt auto 
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Machine data 

Service 

Main menu 
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1.6 Files over view. 
 
The system utilize 4 files types : 
 
Polar files (.POL) 
Cartesian Files (.CAR) 
Tool set files (.DIE) 
Spring back fifes (.SPB). 
 
 
Polar files contain Part geometry description, tube specification, and some technologic parameters 
(speed, etc…). this is the file used to feed parameters on cycle (work cycle). 
 
Cartesian files contain tube geometry description in Cartesian mode. Cartesian files must be convert in 
polar files to bend the part. 
 
Tool set files contain tool parameter to adjust it on machine. Machine can run only with an appropriate tool 
set file. 
 
Spring back files contain information on tube elasticity to correct automatically geometric polar values to 
obtain a right part geometry. 
 
Note : Polar file and toolset file must be present to perform a bend cycle. 
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1.7 Soft key and keyboard. 
 
1.7.1 Soft keys 
 
Soft keys are area on touch screen each soft key is affected to one function, to execute soft key function 
press on area on touch screen. 
Soft key function are mainly jump to an other screen or menu, execute one operation ( create, delete, 
calculate, select etc …). 
On following screen there is 9 soft keys, 6 are associate to a function (jump to). 
 

 
 
On menu selection actual soft key menu is displayed in Yellow. 
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1.7.2 Introducing numerical values 
 
To introduce a numerical value on a field, “double click” on numeric field a pop up keyboard will appear. 
 
 

 
 
1 – Parameter name 
2 – Numeric field 
3 – Pop up window. 
 
 

1 

2 

2 
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Pop up windows 
 

 
 
1 – Picture for parameter explanation. 
2 – Parameter name. 
3 – Parameter short description. 
4 – Parameter description. 
5 – Max value. 
6 – Current unit. 
7 – Min value. 
8 – Introduction field. 
9 – Keyboard. 
 

1 

2 
3 
4 
5 
6 
7 
8 
9 
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Numerical keyboard : 

 
1 – Numeric keys 
2 – decimal point. 
3 – Switch positive to negative value (or inverse). 
4 – BSP back space erase last right character. 
5 – ESC escape Close windows without modification. 
6 – Confirm introduction vale displayed in introduction field is transfer to parameter. 
 

Ex : 108.3 ->            
 

Ex : -25.4 ->             
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1.7.3 Introducing alpha numerical values 
 
To introduce a alpha numerical value on a field, “double click” on numeric field a pop up keyboard will 
appear. 
 

 
 
1 – Alpha Numerical keys 
2 – Numerical keys. 
3 – Characters. 
4 – Shift function. 
5 – BSP back space erase last right character. 
6 – ESC escape Close windows without modification. 
7 – ENTER Confirm introduction vale displayed in introduction field is transfer to parameter. 
 
Key board in shift mode : 

 

1 

2 

3 

4 

5 6 7 
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1.8 Coordinate systems 
 

Right-handed, rectangular coordinate systems are used for machine tools. 
Such systems describe the movements on the machine as a relative motion 
between tool and work piece. 
 

                     
   

Fig.1-8 Specification of the axis directions to one another 
 

    
 

 
 
 
 
 

                          
 
 
 
 

Y 

Z 

X 

Z 



EB CNC 

www.ercolina.it  info@ercolina.it    Page 20 on 139 
CML INTERNATIONNAL          code : W56OPPRGE5.1   05/2011 

1.8.1 Machine coordinate system (MCS).   
 
Axis : Y1 ( Carriage linear). 
 

 
 

 
- Origin : Y1 axis , 0 position : carriage front part is tangent to machine axis (as show on picture). 

o Note : This position 0 is mechanically impossible to reach. 
- Type : linear 
- Unit : mm or inches. 
- Direction (as show on picture). 

 
Axis : C (bend). 

 
 

 
- Origin : C axis , 0 position : bend die keys are parallel to machine axis (carriage) (as show on 

picture). 
- Type : Circular 
- Unit : Degrees. 
- Direction (as show on picture). 
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Axis : B (rotation). 

 
 

 
- Origin : B axis , no 0 position : B axis motion are always in relative. 

o Note : 0 value is loaded after turning on. 
- Type : Circular 
- Unit : Degrees. 
- Direction (as show on picture). 

 
 
Axis : X1 (bend radius Option). 

 
 
 

- Origin : X1 axis , 0 position : bend axis is perpendicular to machine axis (carriage) (as show on 
picture). 

o Note : This position 0 is mechanically impossible to reach. 
- Type : linear 
- Unit : mm or inches. 
- Direction (as show on picture). 

 
Note : With this coordinate system, X1 axis position correspond to centerline tooling radius. 
Example : for a die CLR 152 mm corresponding X1 axis position is 152 mm. 
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Axis : X2 (Pressure die). 
 

 
 

- Origin : X2 axis , 0 position : Front part of booster plate is on bend axis (as show on picture). 
o Note : This position 0 is mechanically impossible to reach. 

- Type : linear 
- Unit : mm or inches. 
- Direction (as show on picture). 

 
Note : there is a relation between tooling (centerline bending radius) and X2 position. The closing value of 
pressure die is equal to Bend die centerline radius plus pressure die horizontal dimension. 
 
 
Axis : Y2 (Booster). 
 

 
 

 
- Origin : Y2 axis , 0 position : Front part of booster plate is on bend axis (as show on picture). 

o Note : This position 0 is mechanically impossible to reach. 
- Type : linear 
- Unit : mm or inches. 
- Direction (as show on picture). 
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Axis : Y3 (Mandrel). 
 

 
 
 

- Origin : Y2 axis , 0 position : Front part of booster plate is on bend axis (as show on picture). 
o Note : This position 0 is mechanically impossible to reach. 

- Type : linear 
- Unit : mm or inches. 
- Direction (as show on picture). 
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1.8.2 Piece coordinate system (PCS). 
 
Conventional drawing place part origin at tube end on first bend side. 
The machine realize bend one after an other starting by a end of a strait part. First bend is always at the 
opposite end of machine tube origin inside collet. 
The real tube reference for tube bending machine is tube end inside collet (on axis Y1). 
 
 
 
 
 
 
 
 
 
 
 
 
 
As length of tube inside collet is not constant (mainly depending of tube diameter) it is nessecar to inform 
machine what tube length is inside carriage. We call this parameter “Collet length”. 
For easy programming all distance between bend are programmed in absolute from end of one bend to 
start of next one. That is not corresponding to machine coordinated system. 
For 2nd  and next bend we can easily save programming problem using relative mode. 
For first bend machine can’t know where to position Y1 axis if tube length is not define. 
That mean that first strait length (distance between bends 1 DBB1) is depending of 3 parameters : 

- DBB1 length 1. 
- Tube length. 
- Collet length. 

 
An other way to program is to program 1rst length in absolute mode (for Y1 axis). 
 
1rts absolute Y1 position = Tube length – 1rst strait length – Collet length. 
 
This calculation  is done automatically by CML software. 
 
During cycle according to program (tube length etc ..) machine perform length recapture cycles, collet 
length change (PCS change) , this calculation is done automatically by CML software  
 
 

0 
Machine Machine 

ref 

Collet 
length 

0 Tube 

1rst strait 
length  

Tube length  

0 
Machine Machine 

ref 

Collet 
length 
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2 . Service 
 
2.1Language selection 
 
From main menu  press service : 
 

 
 

On service menu press change language : 
 

 
 
On language selection menu press on desired language : 

 

 
 

New language is immediately active. 
Note : Current language is memorized, selected language will be always active until new language 
selection.



EB CNC 

www.ercolina.it  info@ercolina.it    Page 26 on 139 
CML INTERNATIONNAL          code : W56OPPRGE5.1   05/2011 

2.2 Unit selection. 
 
Change programming and display values from mm to inches or inches to mm. 
 
From main menu  press service : 
 

 
 

On service menu press change unit : 
 

 
 

On Unit selection menu press on desired unit (mm or inches) : 
 

 

 
 
New unit is immediately active. 
Note : a program generate in one unit is not convert to other unit (stay in creating unit). 
Note : the system can store and use programs in different units, but unit selection according to programs 
is not automatic
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Other service function : 
 
- I/O test. 
- Axis test. 
- Diagnostic. 
 
Those functions are used for maintenance and trouble shooting. 
 
See more information on Diagnostic section §14.
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3. Turning On and Reference Point 
Approach. 
 
Notice 

Before to turn on system, resd smachine specific documentation , reference 
point approach is specific for each machine. 

 
3.1 Turn system on.  
 
 
Operating sequence  Switch on the power supply of the CNC and of the machine. After the 

control system has booted, you are in the main operating area,  
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3.2 Turn system off.  
 

 
 

Operating sequence   1 –  from main menu Press on turn off button   
    Wait until screen become black 

2 – Turn off main switch 
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3.3 Reference point approach.  
 
On our machine ref point are memorized on turning off. 
Meaning after turning on the machine is immediately ready for operate. 
Reference point must to be modify only after mechanical or electrical operation (for maintenance). 
Ref point approach principle is to introduce current axis position (mechanical) in axis counter (electronical) 
The axis stopped (without hydraulic power) measure current axis position from axis origin and introduce 
this value on axis counter. 
 
From main menu : 
« Diagnostic » 
 

 
 

1 –Touch « AXES TEST » 
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Double click on axis reel position (yellow field). 
 
A pop up widow appears. 
 

 
 
Double click on numerical field 
 

 
 
Insert current axis value in mm or degrees, confirm by enter. 
 
The value is convert automatically in encoder pulses 
 
Press escape to return to previous menu. 
 
Note: you can control your set up in manual model (§4). 
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4. Manual Mode  
 
 
Functionality  The manually operated mode, is possible in the Jog mode select  

the axes and actuator desiderate for the movement. 
 
Notice 

Before to use manual mode, read the machine documentation, manual 
mode is machine-dependent functions. 

 
Preconditions    The preconditions for executing part programs are: 

- Reference point approached. 
- The required safety interlocks are activated. 
- Hydraulic pumps are on 

 
 
Operating sequence : 
 

 
 
1 – From main screen, press “Manual” soft key 

1 
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Manual screen appears : 
  

 
 
On screen select desired motion active axis or object select is display in Yellow. 
According to machine system select direction and activate safety unit. 
For more information see Machine User manual. 
 
 

 
 
 
 
 
 
 

1 
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5. Automatic Mode  
 
Functionality   In the Automatic mode, part programs can be executed fully automatically, i.e. 

this is the operating mode for standard processing of part programs. 
 
 
Preconditions  The preconditions for executing part programs are: 

- Reference point approached. 
- Hydraulic pump are on. 
- You have already stored the required part program in the control system. 
- You have checked or entered the necessary tool offsets. 
- The required safety interlocks are activated. 

 
 
 
 
Operating sequence  Use the Automatic key to select the Automatic mode. 

     The Automatic basic screen appears that displays. 
 
 
 

5.1  Automatic 
 

 
 

Soft keys : 
1 – Auto (main page) 
2 – Program control. 
3 – Program select. 
4 – Start stop auto cycle 
5 – Parameters 
6 – Escape return to main menu. 
 

1 2 3 4 5 6 
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5.1.1 Auto (main page). 
 
This menu display main information about current active program and cycle status. 
 

 
 
Soft keys : 
 
1 – Main 
2 – Display axis 
3 – Display functions 
4 – Display blocks 
 
Parameters : 
 
Program selected : name and path of active polar file. 
Comment : Comment associate to active program. 
Toolset : name and path of active tool set file. 
Tube : Tube comment associate to active program. 
Spring back : name and path of active spring back file. 
 
Pieces counters : 
 
Pieces to do : Enter number of parts to do. 
Done : Counter incremented a each program end. 
Rest : Difference between pieces to do and pieces done. 
 
Status : 
 
Bend : Current active bend 
Step : Current active step on a bend. 
Message : Operators information messages. 
 

1 
2 
3 
4 
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5.1.2 Auto (Display axes). 
 
This menu display axes position according to program value and the difference (distance to go). 
 

   
 
1 – axis name 
2 – Programmed position (target) 
3 – Actual position. 
4 – Distance to go ( difference between target and actual position). 
5 – Feed Current speed. 
6 – Actual bend number. 
7 – Actual step number. 
 

1 

2 

3 

4 

5 

7 

6 
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5.1.3 Auto (Display functions). 
 
This menu display active G, M and F functions. 
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5.1.4 Auto (Display blocs). 
 
This menu display program ISO blocs. 
 

 
 
3 R parameters values can be displayed. 
 
R parameters display : 
 

 
 
1- Click on parameter number (numerical pop up menu appears) 
2 – Insert parameter number you wont to display (from 0 to 4999) 
3 – Confirm by enter.  
 
Numerical value of selected parameter is displayed. 
 
Note : this function is useful only using customer ISO program, on general application display  R 
parameters value will be use only for service. 
 
 
 

Iso program blocs 

1 
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5.1.5 Program control (Function of software version). 
 
This menu allow to select some function on cycle (activate or desactivate). 
 

 
 
1 – Bend by bend ( After each bend cycle wait a cycle start action ). 
2 – Step by  step ( After each step cycle wait a cycle start action ). 
3 – Mandrel on / off. 
4 – Booster on / off. 
5 – Tube lubrification on / off. 
 
Press on screen (1) to activate or deactivate function. 
 
 Function is active. 

 Function is not active. 
 
Note : Selection are memorized. 
 

1 
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5.1.6 Program select. 
 
This menu allow to select a polar file. 
 

 
 
Operating sequence : 
 
1 – Select program on list. 
2 – Press soft key select. 
 
Program is selected 
 
Use “3D view” soft key to display selected program in 3D view.

1 

2 
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5.1.7 Start auto cycle. 
 

 
 
On auto menu “MAIN” 
 
1 – Press “START AUTO” soft key. 
 
Operations :  

- R parameter are transmit to CNC  
- CNC turn in automatic mode. 
- Cycle start is enable. 

 
After operation complete Message display “It is now possible to start cycle”. 
 
Start cycle begin operation. 
 
 
5.1.8 Stop auto cycle. 
 
Note : only possible after cycle start. 
 

 
 
1 – Press “STOP AUTO” soft key. 
 
Operations :  

- CNC turn in Manual mode. 
 
Enable to select a other program. 
 
 

 1  
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5.1.8 Parameters R. 
 
This page display R parameters current values. 
Those parameters are used by CNC in ISO program. 
Parameters range from R0 to R4999. 
Note : this function is useful only using customer ISO program, on general application display  R 
parameters value will be use only for service. 
 

 
 
50 parameters are display in a page. 
 
Change page using soft key >> 
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6. Cycles. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bend Nb ==1 
Yes 

No 

== 

DBB  == 0 
Yes 

No 

== 

IN 

Yes 

No 

> Bend NB > 1 

C1: 
Recapture  
1rst Bend 

C2: 
Recapture  

n Bend 

C3: 
POS Y & B 

C4: 
Bend 

C9: 
END 

END M30 

INIT 
LOAD Buffer 
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7. File manager. 
 
From main menu 
 
 
 
 
 
Program file manager menu appears : 
 

 
 

Using this menu you can : 
 
- Select drive. 
- Select folder on a drive. 
- Select file type on a folder (filter). 
- Display file (by type) on a folder. 
- Create a new folder. 
- Delete an existing folder. 
- Create a new file on current folder. 
- Copy an paste an existing file on current folder. 
- Delete an existing file on current folder. 
- Rename an existing file on current folder. 
- Edit an existing file on current folder. 
- View in 3D an existing Cartesian file on current folder. 
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5 – 1 Select drive. 
 
You can select any drive for file manipulation by : 
 
 

 
 
1 – Click on disk 

Available disk list appears 
 

 
 
2 – On list click on desired one 
 New drive is selected 
 

1 

Current 

List 2 

New current 
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5 – 2 Select folder on a drive. 
 
 
 

 
 

 
1 – Double click on folder name to open it. 
 

 
 

 
Note : by defect program files are stored on C:\cml56\job\ 

1 

1 
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5 – 3 Select file type on a folder (filter). 
 
A soon as you have select a drive and a folder existing file list is displayed on file list area, according to 
file filter. 
 

 
 
1 – Click on file type to show. 
 
 1 Polar Files (*.POL) file to define part geometry in polar mode. 
 2 Cartesian Files (*.CAR) file to define geometry in Cartesian mode. 
 3 Toolset Files (*.DIE) file to define tooling datas. 

4 Spring back Files (*.SPB) file to define parameters for automatic tube spring back   
compensation. 

 
 
5 – 4 Display file (by type) on a folder. 
 
As soon as you have select file type corresponding existing files are displayed on file list area 
 
 
 

1 
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5 – 5 Create a new folder. 
 
1 – Select the desired place were you wont to create a new folder 
 

2 – Press soft key  
 
3 – Pop up widow appears with alpha numeric keyboard. 
 

 
 
4 – Insert folder name (in this example folder name is “MY_FOLDER”). 
 
5 – Confirm by enter. 
 
New folder is create. 

4 

5 
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5 – 6 Delete an existing folder. 
 
1 – Select folder you wont to delete. 
 

 
 
 

2 – Press soft key   
 
 

 
 

 3 – Confirm or abort delete folder operation. 

1 
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5 – 7 Create a new file on current folder. 
 

 
 
 
1 – Select type of file you want to create. 
 
2 – Press soft key “NEW” 
 

 
 
 
3 – Insert desired file name. 
 
4 – Confirm by enter. 
 
 
 

1 

4 

3 
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5 – 8 Copy an paste an existing file on current folder. 
 

 
 
1 – Select file to copy. 
 
2 – Press soft key copy. 

Following screen appears : 

 
 
3 – press soft key “PASTE” 
 
New file is create with characters [1] on file name. 
Note : 1 is the first copy, 2 is the second etc.. 
Use rename function for change file name. 
 

1 

2 

3 
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5 – 9 Delete an existing file on current folder. 
 

 
 
1 – Select file to delete. 
 
2 – Press soft key “DELETE”. 
 

 
 

3 – Confirm delete operation.

1 

2 
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5 – 10 Rename an existing file on current folder. 
 

 
 

1 – Select file to rename 
 
2 – Press soft key rename. 
 

 
 
3 – Insert new name. 
 
4 – Confirm by enter.

1 
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5 – 11 Edit an existing file on current folder. 
 

 
 
1 – Select file to edit 
 
2 – press soft key “EDIT” 
According to file type selection Editing page will appear : 
 

 
 
 

1 
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5 – 12 View in 3D an existing polar file on current folder. 
 
Note : this function is only for POLAR files 
 

 
 
1 – Select “ 1 Polar Files (*.POL) “ on file type 
 
2 – Press soft key “VIEW GRAPHIC”. 
 

 
 
3D display of selected file is show instead of path. 
Note : rotation is active touching the screen in 3d field (3). 
 
4 – Select an other file to display according view. 
 

1 
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Using Window® to manipulate file. 
 
Using widows software, open directory in according to path you chose on file manager. 
Files are displayed wit extension (.POL, .CAR, .DIE, .SPB). 
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5. Programming tool set parameters 
 
Tool set parameters are use to adapt machines data to mechanical and technological value of a toolset. 
Those parameter are stored in a file with .die extension (ex : 18R36_STEEL.die) 
 
5.1 Creating a new toolset file. 
 
From main menu 
 
 
 
 
 
Program file manager menu appears : 
 

 
Program file manager menu. 

 
Operations : 
 
1 - Select “ 3 Toolset Files (*.DIE) on File type area. 
 
 List of present files appear on list. 
 

2 - Press soft key “New” to create a new file   
 
The alpha numeric keyboard appears for introduce file name. 
 

Files list 

1 
2 
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3 – Dial file name (ex : 18R36_STEEL) 
 
4 – Introduce by enter. 
 
Note : extension .DIE is automatically ad to file name. 
 
Following page appears : 
 

 
 
 
 

  

3 
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Soft keys function : 
 
 

    Transmit current parameters to ISO register (R parameters) for machine cycles. 
 

 Save current parameters on file. 
 

 Return to previous menu ( File manager). 
 
 
Parameters : 
 
Access to edit parameters double click (or touch) on according field. 
After selection a pop up window appears, allow to program value 
 
Comment : 
Unit : - 
 
 
Bend die grove diameter : 
 
Description : Bend die grove diameter, this value is stamped on bend die 
Unit : mm or inches 
R parameter location : R70 
Pop up windows : 
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Y axis bend die interference 
 
Description : Software limit switch for Y axis interference with wiper die (if exist for current tooling) or bend 
die. This position is absolute according to Y axis origin. It’s a limitation of Y axis working area  
Unit : mm or inches 
R parameter location : R71 
Pop up windows : 
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Y axis Pressure die interference 
 
Description : Software limit switch for Y axis interference with pressure die in closed position. This position 
is absolute according to Y axis origin. This position must be greater than “Y axis bend die interference” . 
If according to geometric program, tube as to came in position between this 2  limit switch, pressure die 
interference cycles are automatically called : 
 
Pressure die interference cycle : 
 
1 – Y axis position between limit switch. 
 
 
 
 
 
2 – Close clamp. 
3 – Open collet. 
4 – Y axis position to Pressure die interference limit switch. 
 
 
 
 
 
5 – Bend cycle. 
 
Unit : mm or inches 
R parameter location : R72 
Pop up windows : 

 

 
 
 
 
 

0 R71 R72 

0 R71 R72 
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Collet length 
Description : Length of tube inside collet at cycle origin (loading). This value is used for carriage 
positioning (Y axis) for the first bend. 
Unit : mm or inches 
R parameter location : R73 
Pop up windows : 
 

 
 
 

Pressure on pressure die : 
Description : Insert 1 for YES, 0 for NO. 
Selection YES, hydraulic pressure is apply on pressure die cylinder during bending. 
Selection NO, hydraulic pressure is not apply on pressure die cylinder during bending. 
In general case using a wiper die Select YES, select NO if wiper die is not used. 
Unit : - 
R parameter location : R10 
Pop up windows : 
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X1 axis bending position : 
Description : Position of X1 axis for bending. This position is generally equal to bend die centerline radius. 
Unit : mm or inches 
R parameter location : R11 
Pop up windows : 
 

 
 

 
 
X1 axis Loading position : 
Description : Position of X1 axis for tube loading . This position must be greater or equal to R11 X1 
bending position. 
Unit : mm or inches 
R parameter location : R12 
Pop up windows : 
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X2 pressure die position IN 
Description : Position of X2 axis, pressure die for bending (CLOSE). 
To get this position one solution is to move pressure die in manual mode with a low pressure as pressure 
die touch the tube. On this position note X2 axis position and insert this value on “X2 pressure die position 
IN”  
Unit : mm or inches 
R parameter location : R13 
Pop up windows : 

 
 

 
 

 
X2 pressure die position OUT 
Description : Position of X2 axis, pressure die for tube positioning (OPEN). 
This position must be greater than R13 “X2 pressure die position IN” . 
Pressure die position for tube positioning. This position must allow carriage to pass on pressure die area. 
If this position is too small, Carriage must collapse pressure die. 
Unit : mm or inches 
R parameter location : R14 
Pop up windows : 
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Y2 axis booster stroke. 
Description : Booster Stroke limitation. 
According to pressure die length, booster stroke can be limited. 
A length of pressure die must always maintain tube in machine axis, this pressure die length must be 
minimum of 1,5 tube outside diameter. 
That means Booster stroke must be program to “pressure die length minus 1,5 tube outside diameter”. 
Example : Pressure die length 350 mm tube OD 76.2 mm 
76.2 x 1.5 = 114.3 mm 
Booster stroke must be program : 350 – 114.3 = 235.7 (235) 
If this stroke is not enough to perform a complete bend, booster recapture cycle are automatically called 
Unit : mm or inches 
R parameter location : R15  
Pop up windows : 
 

 
 
 

 
Y3 axis Mandrel position in 
Description : Mandrel position for bending. 
Front mandrel position, in general case use 0 value. 
Unit : mm or inches 
R parameter location : R16  
Pop up windows : 
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Y3 axis Mandrel position OUT 
Description : Mandrel position for tube positioning. 
Back mandrel position. 
Unit : mm or inches 
R parameter location : R17  
Pop up windows : 

 

 
 
Mandrel pre retract angle. 
Description : Angle relative in C axis to retract mandrel before bending angle end. 
This function allow to retract mandrel before bending final position to decrease deformation caused by 
mandrel body on tube extrados. 
Unit : Degrees 
R parameter location : R18  
Pop up windows : 
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Y1 following mode coefficient. 
Description : coefficient of tube following according to bend radius. 
According to bending radius and bend angle tube have to move in linear off a value equal to 
(2  x pi / 360) x Bend radius x bend angle. 
This distance can be corrected by this coefficient in function of tube elongation. 
Programming 1.000 The carriage stroke (Y! axis) is equal to bend developed length. 
Programming 0.900 The carriage stroke is 10% less than bend developed length. 
Programming 1.100 The carriage stroke is 10% more than bend developed length. 
By defect use 1.000 
Unit : - 
R parameter location : R19 
Pop up windows : 
 

 
 

 
When data entry are complete press “Save” store this value on current file (1). 

 

 
 

Press “ESC” to return to previous menu ”File manager” (2)

1 

2 
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5.2 Editing an existing toolset file. 
 
From main menu 
 
 
 
 
 
Program file manager menu appears : 
 

 
 

Program file manager menu. 
 

Operations : 
 
1 - Select “ 3 Toolset Files (*.DIE) on File type area. 
 
 List of present files appear on list. 
 
2 – On file list select file to edit 
 

3 – Press soft key   
 
 
 
 

Files list 

1 

2 
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Following page appears with previous values : 
 
 

 
 
 
1 - Double click on desired data to display keyboard on pop up window 
 
Example : X2 pressure die position in : 
 

 
 

 
Previous value is displayed on input field. 
 
2 – insert new value with numerical keyboard 
 
3 – Confirm by enter 
 

1 

2 
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4 - Save the file : 
 
 

 
 
 
 

 
 

  

4 
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7. Programming a part using Polar coordinate 
 
Note : a polar file must always be associate to a toolset file. 
 
7.1 Creating a new Part. 
 
From main menu 
 
 
 
 
 
Program file manager menu appears : 
 

 
 

 
Program file manager menu. 

 
Operations : 
 
1 - Select “ 1 Polar Files (*.POL) ” on File type area. 
 
 List of present files appear on list. 
 

2 - Press soft key “New” to create a new file   
 
The alpha numeric keyboard appears for introduce file name. 
 

 
 
 

1 
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3 – Dial file name (ex : PART_1) 
 
4 – Introduce by enter. 
 
Note : extension .POL is automatically ad to file name. 
 
Following page appears : 
 

 
 
 

 

3 
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Soft key : 
 
 

 
 

 
1 - Header : General part information (current). 
2 - YBC : Geometric part definition using Length, Rotation, Angles. 
3 - Corr. : Correction added on geometric definition to compensate tube elasticity. 
4 - Bends data : Parameters associate to each bend, like speed, over travel, etc … 
5 - Graphic : Graphic display, simulation and anti-collision. 
6 - ESC : escape return to previous menu. 
7 - Save : Save file on current folder. 
 
 

1 2 3 4 6 5 

7 
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Parameters Header : 
 

 
 
Comment : 
Description : Comment. 
This field allow to introduce a comment associate to the file. 
Unit : - 
R parameter location : -  
Pop up windows : Alpha numeric keyboard 
 
 
Tube : 
Description : Tube comment. 
This field allow to introduce a comment associate to the file. 
Unit : - 
R parameter location : -  
Pop up windows : Alpha numeric keyboard 
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Toolset : 
Description : Name and location of associate toolset file. 
This field allow to select associate tool set file used for the current part. 
Unit : - 
R parameter location : -  
Pop up windows : - 
 

 
 
1 - Double click on Toolset field : 

Following page appears : 
 

 
 
2 – Select desired Toolset in list 
3 – Press soft key “SELECT” 
 
 
 

1 
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3 



EB CNC 

www.ercolina.it  info@ercolina.it    Page 76 on 139 
CML INTERNATIONNAL          code : W56OPPRGE5.1   05/2011 

 
Fine name and path are displayed on toolset file selection. : 
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Spring back : 
 
Description : Name and location of associate spring back file. 
This field allow to select associate tool spring back used for the current part. 
Note : if no spring back file are selected, or if spring back file is empty, spring back corrections are null. 
Unit : - 
R parameter location : -  
Pop up windows : - 
 

 
 
1 - Double click on Spring back field : 

Following page appears : 
 

 
 

2 – Select desired Toolset in list 
3 – Press soft key “SELECT” 

1 

2 
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Fine name and path are displayed on toolset file selection. : 
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Tube OD : 
Description : Tube outside diameter. 
Unit : mm or inches 
R parameter location : R80  
Pop up windows : 
 

 
 
Tube Thickness : 
Description : Tube thickness. 
Unit : mm or inches 
R parameter location : R81  
Pop up windows : 
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Material : 
Description : Tube material. 
You can on this field insert material name or specification (comment) 
Unit : - 
R parameter location : - 
Pop up windows : Alpha numeric keyboard 
 
Tube length : 
Description : Tube length you will insert on machine (cutting length). 
This value is used for first bend position : 
First bend absolute position = Tube length – Collet length – First strait length 
Unit : mm or inches 
R parameter location : R82 
Pop up windows :  
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Tube shape : 
Description : tube shape selection, insert number according to tube shape. 
0 – Round, 1 – Square, 2 – Rectangular, 3 – Oblong, 4 – Oval. 
Unit : - 
R parameter location : - 
Pop up windows :  
 

 
 
 
Tube 2nd dimension : 
Description : for tube shape 2 – Rectangular, 3 – Oblong, 4 – Oval, a second dimension is needed. 
For those tube OD mean tube horizontal dimension. 
Tube 2nd dimension mean tube vertical dimension. 
Unit : mm or inches. 
R parameter location : R82 
Pop up windows :  
 
 
 



EB CNC 

www.ercolina.it  info@ercolina.it    Page 82 on 139 
CML INTERNATIONNAL          code : W56OPPRGE5.1   05/2011 

Main cycle : 
Description : Main cycle selection. 
Used for special application, in standard use main cycle 0. 
Unit : - 
R parameter location : R83 
Pop up windows :  
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 Polar files YBC 
 

 
 
Soft keys general polar file : 
 
1 - Header : General part information. 
2 - YBC : Geometric part definition using Length, Rotation, Angles (current). 
3 - Corr. : Correction added on geometric definition to compensate tube elasticity. 
4 - Bends data : Parameters associate to each bend, like speed, over travel, etc … 
5 - Graphic : Graphic display, simulation and anti-collision. 
6 - ESC : escape return to previous menu. 
7 - Save : Save file on current folder. 
  

1 2 3 4 6 5 
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Soft key specifics YBC menu : 
 

 
 
1 – Insert (insert a bend). 
2 – Delete (delete a bend) 
3 – Mirror (symmetric piece invert rotation direction). 
4 – Reverse (Reverse bend order) 
 

1 
2 
3 
4 
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Parameters : 
 
Length : 
Description : Length between bends or between tube end and bend. 
This value correspond to Y axis, Carriage linear motion. 
Unit : mm or inches 
R parameter location : Rn00 
Pop up windows :  
 

 
 

Rotation : 
Description : Rotation between bends, define angle between plan off 2 successive bends. 
Note for first bend the angle is only a tube rotation can be used for seam welding positioning. 
Unit : Degrees. 
R parameter location : Rn01 
Pop up windows :  
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Angle : 
Description : Bend angle. 
Unit : Degrees. 
R parameter location : Rn02 
Pop up windows :  
 

 
 
Radius : 
Description : Centerline bending radius, in general case this value is equal to tooling radius. 
Unit : mm or inches 
R parameter location : Rn03 
Pop up windows :  
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Arc length (display only) : 
Description : Length of bend arc, on centerline radius. 
Arc length = ( 2 x Pi / 360 ) x Radius x Bend angle 
Unit : mm or inches 
R parameter location : Rn31 
Pop up windows : - 
 
Begin (display only) : 
Description : Absolute position of bend start origin on tube end on collet. 
Unit : mm or inches 
R parameter location : Rn32 
Pop up windows : - 
 
Begin (display only) : 
Description : Absolute position of bend end origin on tube end on collet. 
Unit : mm or inches 
R parameter location : Rn33 
Pop up windows : - 

 
 
 
 
 
 
 
 
 
 
 
 
Those positions correspond nearly to carriage absolute position. 
Note ; For last bend Begin and end values are equal. 
Note : For last bend if strait length (with bend at 0) is not define, begin and end are at 0. 
Note : according to tube length if last strait length is not correct, the values are positive if last strait length 
is to short, negative is last strait length is to long. 0 if tube length correspond exactly to part developed 
length.

End 3 

Begin 3 

Begin 2 

Begin1 

End 2 

End 1 

Tube length 

Bend 1 Bend 2 Bend 3 Bend 4 (0) 
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Polar files COR. 
 
Effect of elasticity on the bending angles. 
 
Having created the bend, the tube is under pressure. The action applied to the tube generates a reaction 
that opposes the action that has created it.  
Once freed (opening of the vice) it tends to return to its original shape (straight).  
In this way the bending corner created on the tube is still lower than the deformation that has caused it.  
 
The yellow bending area is an area of plastic deformation. 
 
The blue bending area is in an area of elastic deformation (and therefore it tends to return to its initial 
shape). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The elastic return angle on the bends is always negative 
 

Angle of elastic 
return  

Tube under pressure  

Tube at rest  

Reaction 

Action 
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Effects of elasticity on the bending radius. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Hypothesis of the neutral fibre on the tube remains constant : 
OA : arc length tube under pressure. 
OB : arc length tube at rest. 
There is 2 arcs with same length with different angles, that mean 2 diffetrent radius. 
 
THE BENDING RADIUS ACHIEVED IS STILL HIGHER THAN THE RADIUS OF THE TOOL  
 
This difference of radius affect tube geometry. 
 
 
 
 
 
 
 
 
 
 
 
It is necessar for respect a geometry to modify (correct) stait length to compense the radius diffenrence. 
By applying corrections to the lengths, therefore a reduction to the straight parts, the following result is 
achieved:  
 
 
 
 
 
 
 
 
 
 
 

 

Angle of rotation of the 
bending arm 

Angle achieved after 
opening of the vice 

Point O  

Point A  

Point B  

Theoretical pass 

Pass achieved 
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Polar CORR parameter allow to ad some values (positive or negative) to lengths, angles and rotations. 
Those corection can be included directly to YBC values but on this case tube definition is lost ( YBC 
values are not exact tube definition). 
Using corrections, YBC values are are according to theorical geometry, corrections are aplly to 
compensate tube elesticity. 
Spring back function calculate automaticaly thoses correction according to a bending test. 
This function is usefull because defining one time tube reaction, elacticity calculated parameters can be 
use for several tube geometry. 
Also if tube reaction change (new batch, new material), modify only one spring back file all part using 
corresponding spring back file will be modify. 
 
Polar files COR. 
 
 
 

 
 
Soft keys general polar file : 
 
1 - Header : General part information. 
2 - YBC : Geometric part definition using Length, Rotation, Angles. 
3 - Corr. : Correction added on geometric definition to compensate tube elasticity (current). 
4 - Bends data : Parameters associate to each bend, like speed, over travel, etc … 
5 - Graphic : Graphic display, simulation and anti-collision. 
6 - ESC : escape return to previous menu. 
7 - Save : Save file on current folder. 
 

1 2 3 4 6 5 
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Soft key specifics YBC menu : 
 

 
 
 
1 – Spring back calculation. 
2 – Reset spring back calculation. 
3 – Calculate all corrections. 
4 – Reset all corrections. 
 
Specific soft key function : 
 
1 – Spring back calculation. 
Pressing this key, DBB/SB and DOB/SB will be automatically calculated in function of current parameters 
of selected sprig back file (define on header). 
DBB : Distance Between Bends (strait length) 
DOB : Degrees Of Bend (Bend angle) 
SB : Spring back. 
 
2 – Reset spring back calculation. 
Pressing this key will delete all parameters DBB/SB and DOB/SB 
DBB : Distance Between Bends (strait length) 
DOB : Degrees Of Bend (Bend angle) 
SB : Spring back. 
 
3 – Calculate all corrections. 
Pressing this key will add spring back correction to manual correction and diplay in ∑ (sum) area 
Note : is those correction are aplly to bending program. 
 
4 – Reset all corrections. 
Put all correction at 0. 
 

1 
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Parameters : 
 
DBB/SB (Display only) : 
Description : Calculated length correction of spring back function. 
Unit : mm or inches. 
R parameter location : - 
Pop up windows : - 
 
DOB/SB (Display only) : 
Description : Calculated bend correction of spring back function. 
Unit : Degrees. 
R parameter location : - 
Pop up windows : - 
 
DOB : 
Description : Manual length correction. 
Note : correction is added to length value, insert a positive value to increase length a negative value to 
decrease length. 
Unit : mm or inches. 
R parameter location : - 
Pop up windows :  
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POB : 
Description : Manual rotation correction. 
Note : correction is added to rotation value. 
Rotation value is signed ( from 180 to +180°). 
If rotation is positive, a positive value increase absolute angle a negative decrease absolute angle. 
If rotation is negative, a positive value decrease absolute angle a negative increase absolute angle. 
Unit : Degrees. 
R parameter location : - 
Pop up windows :  
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DOB : 
Description : Manual bend correction. 
Note : correction is added to bend value. 
Rotation value is signed ( from 180 to +180°). 
A positive value increase absolute angle a negative decrease absolute angle. 
Unit : Degrees. 
R parameter location : - 
Pop up windows :  
 

 
 
�DBB (Display only) : 
Description : Length correction sum. 
Note : is this correction active for bend program. 
Unit : mm or inches. 
R parameter location : - 
Pop up windows : - 
 
�POB (Display only) : 
Description : Rotation correction sum. 
Note : is this correction active for bend program. 
Unit : Degrees. 
R parameter location : - 
Pop up windows : - 
 
�DOB (Display only) : 
Description : Bend angle correction sum. 
Note : is this correction active for bend program. 
Unit : Degrees. 
R parameter location : - 
Pop up windows : - 
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Polar files Bend data. 
 

 
 
 
Soft keys general polar file : 
 
1 - Header : General part information. 
2 - YBC : Geometric part definition using Length, Rotation, Angles. 
3 - Corr. : Correction added on geometric definition to compensate tube elasticity. 
4 - Bends data : Parameters associate to each bend, like speed, over travel, etc … (current). 
5 - Graphic : Graphic display, simulation and anti-collision. 
6 - ESC : escape return to previous menu. 
7 - Save : Save file on current folder. 
 
 

1 2 3 4 6 5 

7 
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Parameters: 
 
Y speed : 
Description : Y axis linear speed. 
Note : percentage of maximum axis speed. 
Note : By defect Y speed is set at maximum speed. 
Unit : percent. 
R parameter location : Rn20 
Pop up windows :  
 

 
 
B speed : 
Description : B axis rotation speed. 
Note : percentage of maximum axis speed. 
Note : By defect B speed is set at maximum speed. 
Unit : percent. 
R parameter location : Rn21 
Pop up windows :  
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C speed : 
Description : C axis bending speed. 
Note : percentage of maximum axis speed. 
Note : By defect C speed is set at maximum speed. 
Unit : percent. 
R parameter location : Rn22 
Pop up windows :  
 

 
 
Over Y : 
Description : Over travel axis Y linear. 
This value is added to linear motion before tube rotation. After tube rotation tube return in linear of  
“Over Y“ value. 
R parameter location : Rn40 
Pop up windows :  
 

 
 
Over B : 
Description : Over travel axis B rotation. 
Note : not active for this software. 
R parameter location : Rn41 
Pop up windows :  
 
Cycle : 
Description : Specific bend cycle. 
Note : not active for this software. 
R parameter location : Rn50 
Pop up windows :  
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Cycle : 
Description : Specific bend cycle. 
Note : not active for this software. 
R parameter location : Rn50 
Pop up windows : - 
 
ST tool : 
Description : Stack tool selection. 
Note : not active for this software. 
R parameter location : Rn51 
Pop up windows : - 
 
Y repos : 
Description : Repositioning Y axis linear. 
Note : not active for this software, length recapture cycle are automatic. 
R parameter location : Rn52 
Pop up windows : - 
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Polar files Graphic 3D. 
 

 
 

 
 
 
Soft keys general polar file : 
 
1 - Header : General part information. 
2 - YBC : Geometric part definition using Length, Rotation, Angles. 
3 - Corr. : Correction added on geometric definition to compensate tube elasticity. 
4 - Bends data : Parameters associate to each bend, like speed, over travel, etc … (current). 
5 - Graphic : Graphic display, simulation and anti-collision (current). 
6 - ESC : escape return to previous menu. 
 

1 2 3 4 6 5 
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Soft keys Specific graphic : 
 

 
 
1 – 3D display tube in 3D. 
2 – Simulate : simulate tube execution on machine with collision detection.. 
 
Polar files / Graphic / 3D. 
 

 
 
 

1 - Press Zoom to zoom in or out. 
2 - Press Rotate to turn part in space. 
3 - Press Translate to translate part in space. 
4 - Press Ortho view to display part in orthogonal view 

1 
2 

1 
2 
3 
4 
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Zoom function : 
 

 
 
1 – Press Zoom 
2 – Touch screen and move vertically from top to bottom to zoom OUT. 
 

 
 
3 – Touch screen and move vertically from bottom to top to zoom IN. 

1 

2 

3 
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Rotate function : 
 

 
 
1 – Press Rotate 
2 – Touch screen and move on direction of coordinate axis origin to rotate in direction linked to actual axis 
system display. 
 
 

 
 
 

1 

2 
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Translate function : 
 

 
 

1 – Press translate. 
2 – Touch screen and move on desired direction to translate part on actual position system. 
 
 

 
 
 

1 2 
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Orthogonal view function : 
 
On Each action or “Ortho View” soft key, the system display part on one origin axis system direction (X 
then Y then Z etc…). 
 
 

 
 

 
 

 

1 

2 

3 
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Simulation function 
 
Simulation principle is to create a virtual machine, a virtual tool, a virtual tube, and assembly this 3 
component on the same display to create a video of machine cycle. 
 
The virtual tube is generate operation by operation (program line by line) as the reel machine do. 
 
Virtual machine and reel machine use the same ISO cycle, if virtual cycle is correct, reel cycle will be 
correct. 
 
Virtual machine and tooling are issue of our cad file, the volume definition is reel. 
 
The system detect collision and, if a collision is detected stop simulation and a message is displayed.  
 

 
 

 
 
 

For simulate a part : 
 
1 – Tool set file must correspond to simulation selected tool. 
2 – Polar file must be complete. 
 
Note : on simulation spring back effect is not display, the only difference between simulation and reel 
bending is effect of tube elasticity. 
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Polar files / Graphic / Simulation. 
 

 
 

 
 
 

 
 

1 – Zoom function. 
2 – Rotate function. 
3 – Translate function. 
4 – Ortho view function. 
5 – Display mode solid or wire frame. 
6 – Machine component display selection. 
7 – Tool set selection. 
8 – Auto play (start cycle). 
9 – Step by step play (start cycle). 
10 – Stop play  (reset). 
11 – Exit. 
 

1 
2 
3 
4 

5 6 
7 
8 
9 
10 
11 
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1 – Zoom function. 
 

 
 

 
1 – Press Zoom 
2 – Touch screen and move vertically from top to bottom to zoom OUT. 
 

 
 

 
 

3 – Touch screen and move vertically from bottom to top to zoom IN. 
 
 
 
 
 

1 

2 

3 
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2 – Rotate function. 
 

 
 

 
 

 
1 – Press Rotate 
2 – Touch screen and move on direction of coordinate axis origin to rotate in direction linked to actual axis 
system display. 
 

 
 

 
 

1 
2 
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3 – Translate function. 
 

 
 

 
 

1 – Press translate. 
2 – Touch screen and move on desired direction to translate part on actual position system. 
 

 
 

 
 
 
 

 
 

1 

2 
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4 – Ortho view function. 
 
On Each action or “Ortho View” soft key, the system display part on one origin axis system direction (X 
then Y then Z etc…). 
 

 
 

 
 

 
 
 
 
 

 
 
 
 

1 

2 

3 
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5 – Display mode solid or wire frame. 
 

On Each action on  soft key, the system switch display in mode “solid” or “wire frame”. 
 

 
 

 
 

 

1 

2 
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6 – Machine component display selection. 
 
 
1 – Press on soft key machine structure. 
 

 
 

 
Machine architecture is display. 
 

 
 

 
Select on list component to hide and select desired status hide or show: 
 
 Component hided. 
 Component show. 
 

1 

2 
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Press again soft key machine structure to exit of machine display components. 
 

 
 
Note : Exiting of this menu all components will automatically return to status show. 
 
 

3 
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7 – Tool set selection. 
 

 
 

 
1 – Press “Tool set selection” soft key. 
2 – Open tool set list. 
3 – Select desired tool set. 
Note : Empty mean empty tooling. 
 

 
 

 
Tool selected is assembly on machine. 

1 
3 
2 
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8 – Auto play (start cycle). 
 

 
 
9 – Step by step play (start cycle).  
 

 
 

1 

1 



EB CNC 

www.ercolina.it  info@ercolina.it    Page 117 on 139 
CML INTERNATIONNAL          code : W56OPPRGE5.1   05/2011 

10 – Stop play  (reset). 
 

 
 
11 – Exit. 
 

 

1 

1 
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7. Programming a part using Cartesian coordinate 
 
Cartesian system is a geometric definition of segments in space 
Those segment are created by intersection of strait length on a part. 
Segment intersection are points. 
Those point are define on a coordinate system XYZ. 
 

 
 
 
 
 
This method of definition is correct in mechanics but it cannot be used by a machine bender. 
 
Classical machine benders create bends one after another, a positioning system (carriage ) positions the 
tube in a polar mode length and rotation. 
 
It is necessary to convert Cartesian definition to polar definition understandable by bending machine. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

X 

Y 

Z 

System Origin  
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5.1 Creating a new Cartesian file. 
 
From main menu 
 
 
 
 
 
Program file manager menu appears : 
 

 
 

Program file manager menu. 
 

Operations : 
 
1 - Select “ 2 Cartesian Files (*.CAR) on File type area. 
 
 List of present files appear on list. 
 

2 - Press soft key “New” to create a new file   
 
The alpha numeric keyboard appears for introduce file name. 
 

 
 
 
 
 
 
 
 
 
 
 
 

Files list 

1 

2 
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3 – Dial file name (ex : Cartesian 1) 
 
4 – Introduce by enter. 
 
Note : extension .CAR is automatically ad to file name. 
 
Following page appears : 

3 

4 
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Soft keys : 
 
1 – Graphic. 
2 – ESC. 
3 – Insert. 
4 – Delete. 
5 – Generate polar file. 
6 – Save. 
 
Parameters : 
 
Comment : comment. 
Tube OD: tube outside diameter (mm or inches). 
 
X : Coordinate of point on X axis (mm or inches). 
Y : Coordinate of point on Y axis (mm or inches). 
Z : Coordinate of point on Z axis (mm or inches). 
Radius : Centerline bending radius (mm or inches). 
Note : at tube ends radius must be null. 
 

1 2 

3 
4 

5 
6 
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Operation sequence : 
 
Insert Comment  
Insert tube OD value. 
Insert XYZ coordinate and centerline bending radius on appropriate points. 
 
 

 
 
Display part in Graphic mode . 
 
Press soft key graphic (1). 
 

 
 
Note : Graphic display function are equal to Polar files. 

1 
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Save . 
 

 
 
1 – Press soft key Save. 
 

1 
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Generate polar file. 
 

 
 

1 – Press soft key generate polar file. 
 

 
 
Pop up widows ask you if you wont to create polar file answer YES (1) 
 
 

 
 
 
 
 
 
 

1 

1 
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A new pop up window inform you that some parameter must be set. 
 

 
 
Answer OK (1) 
 
Polar file is create with the same name but with extension .POL. 
 

1 
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7. Programming spring back file. 
 
Creating a new spring back file 
 
From file manger : 
 

 
 
 
1 – Select spring back files ( 4 Spring back files (*.SPB)) 
2 – Press soft key NEW. 
3 – Insert file name. 
4 – Press enter. 
 

1 
2 

3 

4 
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Following page appears : 
 

 
 
Soft keys : 
 
1 – Data 
2 – Coefficient 
3 – Calculate coefficient 
4 – Save 
5 – Escape. 
 
Parameters : 
 
Comment : 
Description : Comment. 
This field allow to introduce a comment associate to the file. 
Unit : - 
R parameter location : -  
Pop up windows : Alpha numeric keyboard 
 
 

1 2 

3 
4 

5 
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Tube OD : 
Description : Tube outside diameter. 
Unit : mm or inches 
R parameter location : -  
Pop up windows :  
 

 
 
 
Tube Thickness : 
Description : Tube thickness. 
Unit : mm or inches 
R parameter location : -  
Pop up windows :  
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Bend die radius : 
Description : Centerline bend die radius. 
Unit : mm or inches 
R parameter location : -  
Pop up windows :  
 

 
 

C axis deep angle : 
Description : Deep angle for spring back test, C axis rotation (generally 120°). 
Unit : Degrees 
R parameter location : -  
Pop up windows :  
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C axis shadow angle : 
Description : shadow angle for spring back test, C axis rotation (generally 20°). 
Unit : Degrees 
R parameter location : -  
Pop up windows :  
 

 
 
Measured deep angle : 
Description : Measured deep angle for spring back test, result of a  angle deformation of value 
programmed in C axis deep angle. 
Unit : Degrees 
R parameter location : -  
Pop up windows :  
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Measured shadow angle : 
Description : Measured shadow angle for spring back test, result of a  angle deformation of value 
programmed in C axis shadow angle. 
Unit : Degrees 
R parameter location : -  
Pop up windows :  
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Y motion during deep angle : 
Description : Tube consummation during deep angle test. Best way is to measure length carriage motion 
during bending deep angle. 
How to measure :  

- Note carriage absolute position on display before deep angle (bend start). 
- Note carriage absolute position on display after deep angle (bend end). 
- Calculate difference between two values inert this value on parameter. 

Unit : mm or inches 
R parameter location : -  
Pop up windows :  
 

 
 
 

 
 

3 – Calculate coefficient. 
 
4 – Save. 
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13. Diagnostiquics. 
 
Acces to diagnistics area : 
 

 
 
1 – Press on  « SERVICE » 
 

 
 
Soft keys : 
1 – Input / Output test 
2 – Axis test 
3 – Change language 
4 – Change unit 
5 – Diagnostics 
6 – Back to main menu 
 
 
 

1 

1 2 3 4 5 6 
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13.1 I/O test 
 

 
 
1 – Led (green = 1, red = 0) 
2 – Port number. 
3 – Pin in port number (0 to 7). 
4 –  Signal description. 
 
Note : Output use prefix  OUT (output). 
Inputs use prefix Inp (Input). 
 
Touches logicielles : 
 
1 – « Previous port ». 
2 – « Next port » . 
3 – « ON » Fix output a 1. 
4 – « OFF » Fix output at 0. 
5 – « ESC » Bck to previous screen.  
 
Signal state 0 : 

 
 
Signal state 1 : 

 
 

1 2 3 4  5 

1 

2 

3 

4 



EB CNC 

www.ercolina.it  info@ercolina.it    Page 135 on 139 
CML INTERNATIONNAL          code : W56OPPRGE5.1   05/2011 

Forçage d’une sortie : 
 
 
                  Warning. 

Fix one output at 1 can occur machine damage. The operator must know actions 
occurred by fixing an output at 1 . 
 
 

 
 

 
 

 
1 – Select signal. 
 
Fix at 1 : Press on key 3 « ON ». 
Fix at 0 : Press on key 4 « OFF». 
 
Note : The corresponding output is fixed a 1, but safety circuit are still active. 

1 
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Port 0 Outputs : 

 
Port 1 Outputs : 
 

 
 

Port 2 Outputs : 

 
 

Port 3 Outputs : 
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Port 4 Inputs : 

 
 

Port 5 Inputs : 

 
 

Port 6 Inputs : 

 
 

Port 7 Inputs : 
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Port 8 virtual Inputs: 

 
 

Port 9 virtual Inputs: 

 
 

Port 10 virtual Inputs: 
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Notes : 
 
 
 










