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1. Mechanical Specifications
     Please fill out this sheet according to your machine
Article
         Specification

   CNC Control Axes 
  Feed, Plane, Bend

   Bending Capacity
  

   Maximum

   Bending

   Radius
  R1
 


  R2
 

   Maximum

   Pipe
   Length
  With Mandrel
 


  Without  Mandrel 
 

   Bending Range
  0 – 190 dg

   Plane Range
  ± 360 dg

   Process
  Bending  Points
  Up to 31


  Squeeze 
  Each Process

   Speed
  Bend  ( °/ sec)
  Max. 257°


  Feed  ( mm/sec)
  Max. 2443 mm


  Plane  ( °/ sec)
  Max. 345°

   Accuracy
  Bend
  ±0.05°


  Feed
  ±0.05mm


  Plane
  ±0.05°

   Productivity
  

   Memory
  Onboard 
  20 channels


  Floppy Disk 
  350 channels or 32 blocks

   Motor
  Hydraulic 
  


  
  

   Dimension
  

   Weight
  

2.  Recommended requirements for optimal system
  2.1  AC Servo Motor
     Feed    
     Plane   
     Bend  

  2.2  Cylinder 
     Crossmove

:double operation
 




     Mandrel     
:single operation 





     Pressure
  
:double operation 




     Upper Supporter
:double operation



     Lower Supporter
:double operation



     Table up/down
:double operation



     Chuck  

:double operation



     Clamp  

:single operation 


2.3.  Limit switch
     Feed

origin, end
     Bend

end
2.4  Sensor
    Clamp end sensor 

:  Checks if the clamp fixes the pipe to bending form.

    Pressure origin sensor

:  Checks if the pressure arrives at the original position.

    Pressure end sensor

:  Checks if the pressure entirely grips the pipe. 
    Table up sensor

:  Checks if the chuck carriage arrives at the upper R1 position.

    Table down sensor

:  Checks if the chuck carriage arrives at the lower R2 position.

    Chuck sensor


:  Checks if the chuck grips the pipe entirely.
    Crossmove on sensor

:  Checks if the chuck carriage exits entirely from the center line of





   bending form for feed or table movement.

    Crossmove off sensor

:  Checks if the chuck carriage sits entirely on the center line of





   bending form for bending.

    Mandrel origin sensor

:  Checks if the mandrel arrives at the original position.

    Mandrel end sensor

:  Checks if the mandrel arrives at the bending point.

    Feed access sensor

:  Feed axis is decelerated when the controller checks this sensor in






 order to stop accurately at the origin.
    Feed origin sensor

:  Feed axis stops at this point when the controller checks this sensor






and the controller considers this the point of origin.

    Plane origin sensor

:  Plane axis stops at this point when the controller checks this sensor






and the controller considers this the point of origin.

    Bend access sensor

:  Bend axis is decelerated when the controller checks this sensor in 







order to stop accurately at the origin.
    Bend origin sensor

:  Bend axis stops at this point when the controller checks this sensor




   

and the controller considers this the point of origin.

2.5.  CONTROLLER 

<< CONTROL  PANEL >>

  [ Monitor ]                                  
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3. Control Panel
3.1.  Switch 


Power


Motor

:  Servo Motor and Motor for Hydraulic 

Emergency 
:  Emergency Stop 

3.2  Mode selection


Auto run 
:  Mode in which a channel is executed automatically from start to finish..

Step run 
:  Mode in which a channel is executed step by step by pushing this key. 

Manual 
:  Manual operation mode

Jog
:  Refer to the section: “Manual operation”
 3.3. Editing keys
   3.3.1  Alphanumeric keys 
   3.3.2  Screen scroll keys

         Page up
   : Scrolls up one page.

   
 Page down  :  Scrolls down one page.

   3.3.3  Shift key

  
Left shift
:  Press this and one of the alphanumeric keys simultaneously to input a lower-left




 character.


Right shift:  Press this and one of alphanumeric keys simultaneously to input a lower- right character.

   3.3.4. Functional keys 
Ins :  Insert

 

Del :  Delete



Back space  

   3.3.5  Directional keys  :  To move the cursor or to select [y] or [n] in ”y/n” message boxes.

   3.3.6.  Enter  :  To save data you input or to calculate FPB data.

   3.3.7  ESC  :   To exit a Screen 
   3.3.8.  Short cut keys 


  F1 :  Main Screen 

          F2 :  Plan


  F3 :  Editing Channel Selection

 
  F4 :  FPB Data Input


  F5 :  XYZ Data Input


  F6 :  Working Specification


  F7 :  Initial Screen (to revise parameters)

  3.3.9   Yes / No Selection 


Yes  :   [Y] ,   [0]  or  the directional key at the message, “ y / n”

No   :   [N],   [1]  or  the directional key at the message, “ y / n”
3.4  Manual Mode Keys
  3.4.1   Operation for Axes
       Origin

:  To check the mechanical origin
       P.S.P.           
:  To move the chuck carriage to the PIPE SET POSITION

       Feed forward  
:  To move the chuck carriage forward along the feed axis.
       Feed back     
:  To move the chuck carriage backwards along the feed axis 
       Plane left   
:  To rotate the plane axis counter-clockwise from the point of view of the





 operator.
       Plane right  
:  To rotate the plane axis clockwise from the point of view of the operator.
       Bend  

:  To bend
       Return 

:  To return the bending arm to the bend origin.

1) Jog Mode ON


With Jog Mode ON, movements have no relation to the data from the channel.


Movement along the axes can be executed by pressing and holding the axes buttons.

2) Jog Mode OFF

 
Movement along the axes can be achieved by pushing an axes button once to achieve movement in the 


set increment.  
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  3.4.2   Tighten / Loosen key ( on/off )

     [ Fig 0-1 Startup Screen ]
       
Chuck
 
: hold / release

       
Clamp
 
: hold / release

       
Table up/down 
: up / down

       
Pressure holding
: hold / release


Mandrel 

: on / off


Cross move 
: on / off

        Supporter 1 
: up / down

        Supporter 2 
: up / down

4. Menu Screen




     
4..0. Preparation

4-0-1. Power on


After turning the power switch on [Fig 0-1 Startup Screen]

   appears on the CRT and then the message, 

  “To get started, press [ENTER]”, appears at the bottom of [Fig 0-1 Startup Screen].
   On pressing [ENTER], the screen shows:  

“Init.  System,  wait a second………………...”










“Serial No. :     DCNC******************.”
     








“To search for origin, Press [ENT]”
Pressing [ENTER] key again, the screen shows another message , “After safety check,  press [ENT]”.

After checking to make sure the machine is safe to operate press the [ENTER] key. The machine then

performs a test to find its mechanical origin.  The CRT displays the Main menu [Fig 0-6] after confirming the

origin point.

Short cut key  F7:  Returns the operator to [Fig 0-1. Startup Screen] from any other screen.

4-0-2. Parameters   



     [ Fig 0-2. Parameter Setting ]
[image: image4.png]KMechanical Parameters>

1.Machine 15HT
2.Total Feed
3.0ft Feed 0.0
4.Feed speed (9) 300.0
5.Feed speed (1) 1000.0
6.Feed speed (2) 1500.0
?.Feed speed (3) 2000.0
8.Feed speed (4) 2443.6
9.Plane speed (9) 50.0
10 Plane speed (1) 200.0
11.Plane speed (2) 250.0
12 Plane speed (3) 300.0
13 Plane speed (4) 345.8
14.Bend  speed (9) 50.0
15.Bend speed (1) 70.0
16 .Bend speed (2) 150.0
17 .Bend speed (3) 200.0
18 .Bend speed (4) 257.1
19.Supporter position 1100.0
2o Supporter delay 0





To set or change parameters, enter the password followed by

the [ENTER] key at [Fig 0-1. Startup Screen].

The Parameters screen will appear.

You can return to the startup screen from any other screen

by pressing the F7 key.

1) Mechanical parameters


Parameters are related to automatic operation.


Parameters include:



5 step speed settings for the three axes 



delay time between operations and operation time



Enable/disable cylinder sensors 











     
This screen is composed of 60 parameters as Fig 0-3, 


Fig 0-4 and Fig 0-5. 



     [ Fig 0-3. Mechanical Parameter –1 ]
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 ☞ [Refer to the Appendix 3. Mechanical parameters

   for details.]
2) Axis Filter Adjustment:  Advanced Operator and Service








 Person Use Only

3) Input test :  To check the inputs, sensors, keys.

☞[Refer to the Appendix 4. Monitoring Screen for the details]

4) Change Password

This option is used to change the password.


The password must be 8 characters long.
5) Print Parameters : To print the present parameter settings.
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 [ Fig 0-4. Mechanical Parameter –2 ]   

     [ Fig 0-5. Mechanical Parameter –3 ]
 4-0-3.  Main Screen  ( Short cut key : F1)
           [ Fig. 0-6.  Main screen ]
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    1. Data 

        - Data input


- Data revision


- Floppy Diskette


- Print out 
    2. Plan :  To set a working channel

    3. Manual :  Manual Operation

    4. Elon : Elongation Measurement 
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    This is available in auto and step mode.

4.1.  Data 
    


                   
   [ Fig 1-0. Selecting [Data] in Main Screen ]
4.1.0.  Select [Data] in the main screen with the arrow

      keys or by pressing the [1] key, and the press

      [ENTER] key.
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   [ Fig 1-1. Data ]

4.1.1.  Data  Menu

    - Data edit :  Copy 


      Input


      Revision

    - Floppy :  Read a block from a floppy diskette


      Write the active block #33 to a floppy

 

diskette.


      Erase a block from a floppy diskette


      Initialize a floppy diskette

    - Print out : Data print

4.2..  Data Edit 
( Short Cut key: F3 )

     [ Fig 2. Editing Channel Selection ]
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  Selecting [Data Edit] in [Fig 1-1 Data], 

  the screen changes to [Fig 2. Editing Channel Selection].

  Press [Enter] key after entering the number of the channel 

  to edit. The screen changes to [Fig 2-0. Edit].

4.2.0.  Edit

 This screen is used to input bending data in the channel

 selected at [Fig 2. Editing Channel Selection].



- Press the [Enter] key after inputting the item number to

 be edited. The screen changes to display the item selected.







     [ Fig 2-0. Edit ]
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- FPB Data Input : Bending data (FEED, PLANE, BEND)

   You can work by inputting FPB. Data only without

   Inputting XYZ Data.

   Basically, this controls the machine through FPB data only.

    Furthermore the controller has the useful and convenient

    ability of being able to convert FPB data to XYZ. data.

- XYZ Data Input: Cartesian coordinates (X,Y,Z)

 
If you input and save Cartesian (XYZ) data, Bending (FPB)

   data, is automatically calculated.
- Working Specifications :  Options

  - Spring back compensation file


Spring back : 
Although a pipe is bent to the degree of bending called for in the data, it has the attribute of







returning back to its original shape to some extent because of its elasticity.







This phenomenon is called “Spring Back”.


Compensation:
The degree of bending needs to be set greater than the mathematical calculation in order to







compensate for this spring back.


Reference data : This spring backs are very different according to the materials involved, diameter and







bending degrees.  You can edit the reference table data according to experience or







experiment in advance so that spring back is compensated for automatically through







interpolation from the reference table.

- Copy other Channel and Revise : 

    It is possible to copy another channel, similar to the data you want to edit, to another channel and then

    revise it.

  - Delete this channel : To delete (clear) the selected channel.  

4.2.1  FPB  Data Input  ( Short Cut key : F4 )

- Selecting [1] in the screen [Fig 2-0. Edit],               [ Fig 2-1  FPB Data Input ] 

[image: image13.png]Working Specif ications>

Chamnel: 01  Feed 6.0
1.Chamel Name
z.Bending R RL : 24.5 mm

Rz : 24.5 mn
3.Morking Style N

Y(0):Process N(1):Full

4.No. of XYZ-Entrie: o5
5.Reverse Bending N
6.Pipe Set position : 500.0
?.Pressure Intfr Pos: 1050.0
8.B. Form Intfr Pos: 1100.0
9.Use Mandrel : Y

16 Spring Back Compensat’n: ¥
11.Apply Once Forward: Y

Once Forward Dat 20.0

12 .Dianeter of Pipe : 0.0 mn
13 Thickness of Pipe: 0.0 mn
14.Length of Pipe 2.8
15.Elongation Compensat’n: N
16.Use Counter N
17.Use Crossmove: ¥
18 .Material: UWIH 2




 a [Fig 2-1 FPB Data Input] screen appears.

- Move the cursor to the next column with [Enter] or the

 arrow keys after inputting data for a field or when not

 making any revisions to a field.

-  If you come to this screen after inputting XYZ data, 

  The basic FPB data is already calculated and displayed.

All that is required is the input of speed(S), squeeze

type(?), squeeze data(SQ), spring back(SB), once

forward option(FW), once stop option(ST) and

crossmove option(XM)


The data which has already been calculated can be

   revised.


If you come to this screen without inputting XYZ data,.







                 (fig 2-8  f,p,b  data input) 


all of the FPB data must be inputted.

- FPB Data (Bending data)  : f : feed (mm)   p: plane (degree)   b: bend(degree)

The FPB data must be calculated incrementally, relative to the previous point.

☞- Converting  FPB data to XYZ data

   You can convert Bending (FPB) data to Cartesian (XYZ) data.

- [INS] key :
Press [INS] key if you need to insert rows for more input data. A duplicate of the row on which the

cursor is located is inserted directly under that row.
- [DEL] key :
Press the [DEL] key to delete the row (process) on which the cursor is located.
- “R” : the number of the mold to be used [ the upper mold is 1, the lower mold is 2]

- “SB” :  spring back


If the option (10) “Spring Back Compensation” is set to “Y” (see [Fig 2-3-1 Pipe Working Specs].

   and the spring back compensation file is already made, this is automatically calculated.

   If the option (10) “Spring Back Compensation” is set to “N”, all of spring back data reads “0” and can

   be revised manually..

- “FW”
 : once forward option for each process

- “ST”

: once stop option for each process

- “XM”
: crossmove option for each process

- “?”

: squeeze type for each feed, plane, bend

- “SQ”

: squeeze data for each squeeze type

- Pressing [ESC] key after inputting all the data, the message 
“Save changes?        y / n” appears.

 Select “y” and the FPB data is saved with and the message 
“Generate XYZ data?   y / n ” appears.

 If XYZ data conversion is not needed, select “n” and the screen changes to [Fig 2-0 Edit] screen.

- How to convert FPB data to XYZ data 

 If XYZ data conversion is needed, select “y”.  The message “Revise first & final feed data?  y/n” appears.

 
Select “n”: no conversion will be made and the screen changes to [Fig 2-0 Edit] screen.

 
Select “y”: The data is converted to XYZ data. After the conversion is complete, the screen changes to 

   [Fig 2-2 XYZ Data Input] screen for checking the results.

 If the channel already has XYZ data, the message  “Delete XYZ data and Regenerate! Y / n” appears.

 
Select “n”: conversion stops and the screen changes to [Fig 2-0 Edit] screen.


Select “y”: the screen changes to [Fig 2-2 XYZ Data Input] for deleting of the XYZ data.

    Restart the conversion after deleting all of the XYZ data by pressing the [DEL] key in the screen 

    [Fig 2-2 XYZ Data Input].
1)  Feed

A.  S


:feed speed  (0-4)  
Five speed levels are available from level 0 to level 4.








    
These levels are set in the screen [Fig 0-3. Mechanical Parameter 1].


B. 
 F(mm):feed distance:  A distance from the present position to the next bend starting point in mm.


- First feed distance: 



Negative value in Full working style:   After chucking pipe, the carriage feeds backward 



Positive value in Full working style:    After chucking pipe, the carriage feeds forward 



First feed in Process working style :    This distance is ignored.


- Final feed distance:



It should be inputted as a negative value.



If a positive value is inputted, the value is automatically changed to zero.



The carriage feeds backward unchucking the pipe before execution of the bending



 operation of the final process


C.  ?


: squeeze type(0/1/2) 
To avoid interference between the bent section of the pipe and









 bending form during rotation (PLANE).



☞


[Refer to the Appendix 1 and 2. “Sequence in Squeeze” for more information about squeeze type.]



0 :  normal action



1 :  The chuck carriage feeds by the sum of feed distance and feed squeeze distance.





  The bending arm returns and the plane axis is rotated simultaneously.





  Next, the chuck carriage feeds back by the feed squeeze distance.



2 : 
Full: 
The same as normal action.  After the normal action is complete, clamps pipe, unchucks







 pipe, feeds back by feed squeeze distance, chucks pipe and finally bends.



   Process :
This is basically the same as feed squeeze type 1 except the chuck carriage unchucks pipe






 
and feeds back by feed squeeze distance. 

   D.  SQ
:feed squeeze distance   a distance for the squeeze action in mm
2) Plane 

A.  S


:plane speed (0-4)  Five speed levels are available from level 0 to level 4.








    These levels are set in the screen [Fig 0-3. Mechanical Parameter 1].


B.  P(dg)
:plane angle
    The angle from present position to next bend starting position in degrees.









+:clockwise in view of an operator









- :counter-clockwise in view of an operator


C.  ?


:squeeze type (0/1)  To avoid interference between the bent section of the pipe and








     bending arm during rotation (PLANE).



0 : 

Normal action 



1 : 

Plane axis is rotated after the chuck carriage entirely feeds and bending arm entirely returns.

☞
[Refer to the Appendix 1 and 2. Sequence in Squeeze for the details of action sequences.]

3) Bend


A.  S


:bend speed  (0-4)   Five speed levels are available from level 0 to level 4.








      These levels are set in the screen [Fig 0-3. Mechanical Parameter 1].


B.  B(dg)
:bend angle
      The angle from the bend origin in degrees


C.  ? 

: squeeze type (0/1/2)  To avoid interference between the bent section of the pipe and








       bending arm during rotation (PLANE). or in feed movement

☞
[Refer to the Appendix 1 and 2. Sequence in Squeeze for the details of action sequences.]



0 : 

Normal action 



1 : 

To avoid interference between the bent section of the pipe and bending arm during 






rotation (PLANE). or in feed movement






Bend return to the squeeze angle, feed and plane are simultaneously operated.






After that, bend return to the origin is carried out.



2 : 

This function is for very large bend angles.






If bend squeeze type 2 is set, bending is divided in two steps.






First, bending is carried out according to the bend squeeze angle.






Pressure cylinder is loosened






Pressure cylinder is tightened again.


 



Finally, Bending is carried out according to the originally selected bend angle.

   D. SQ(bend squeeze angle):   An angle for the squeeze action in degrees







    This angle is always measured from the position of the origin. It is an absolute value.

   E. SB(spring back): 
If the option (10) “Spring Back Compensation” is set to “Y” (see [Fig 2-3-1 



Working Specs]). and the spring back compensation file is already made, this is automatically calculated.

 If the option (10) “Spring Back Compensation” is set to “N”, all of spring back data reads “0” and can 

 be revised manually.  This angle is always the calculated from the present position.  It is a relative value.

4)  FW (once forward option of each process) :  To decide if the once forward option set in [Fig 2-3-1.









 Working Specifications 2] is used in each process or not.





If the once forward data set in [Fig 2-3-1. Working Specifications 2] is larger than feed data,

  




once forward option “y” is ignored.





And if the once forward option set in [Fig 2-3-1. Working Specifications 2] is ‘yes’,

  




“FW” of every processes is “no” but they can be changed to “yes”.






Otherwise, if the once forward option set in [Fig 2-3-1. Working Specifications 2] is ‘no’,

           “FW” of every processes is “no” and they can not be changed to “yes”.

5) ST (once stop) :   a pause in a process






0 : 
no pause





1 : 
after feed





2 : 
after plane





3 : 
after bend





4 :   after crossmove cylinder is opened
6) XM (crossmove option of each process) : 
To decide if the crossmove option set in [Fig 2-3-1. Working






 


Specifications] is used in each process or not.





If the crossmove option 17) set in [Fig 2-3-1. Working Specifications] is ‘yes’,

  




“XM” of every process is “yes” but can be changed to “no”.






Otherwise, if the crossmove option 17) set in [Fig 2-3-1. Working Specifications] is ‘no’,

 




“XM” of every processes is “no” and can not be changed to “yes”.

4.2.2.  XYZ  Data Input  ( Short Cut key : F5 )

- Selecting [2] in the screen ]Fig 2-0. Edit], 

   [ Fig 2-2  XYZ Data Input ] 
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  a [Fig 2-2 XYZ Data Input] screen appears..

- Move the cursor to the next column with [Enter] or the

 arrow keys after inputting data for a field or when not

 making any revisions to a field.

- [INS] key

 A newly created channel has only one row or process.

 Press the [INS] key if you need to insert rows for more

 input data. A duplicate of the row on which the cursor is

 located is inserted directly under that row.  The maximum

 number of XYZ data processes is 32.

- [DEL] key :
Press [DEL] key to delete the line on which the cursor is located.
- XYZ Data Input: Cartesian coordinates (X,Y,Z)

 
If you input and save Cartesian (XYZ) data, Bending (FPB) data, is automatically calculated.
- “r” : the number of the mold to be used [ the upper mold is 1, the lower mold is 2]

- “j” : Use this option to omit a coordinate temporarily.



Although the coordinate is not a bending point, feed distance and arch length are calculated and 



the sum of feed distance and arch length are added to the next feed..

- “@”
: This means 180degrees’ bending and it is not for input but automatically determined.

If it is “y”, it means that the X,Y,Z coordinate and the next X,Y,Z coordinate are combined to be bent

180degrees. Therefore the two X,Y,Z coordinates become a bending point in FPB data.

- Pressing [ESC] key after inputting all data, the message 

“save changes?        y / n” appears.

  
Selecting  “y”, the message 


        “generate FPB data ?    y / n” appears.

  
Selecting  “y”, FPB data is produced and the screen changes to [Fig 2-1 FPB Data Input].


Selecting  “n”, the XYZ data is saved but FPB data is not generated.







 And the screen changes to the screen, [Fig 2-0 Edit]. 

If the channel has already FPB data,  the message  

“already gen‘d! re-gen.? y /n” appears.


Selecting  “y”, FPB data is produced and the screen changes to the screen, [Fig 2-1 FPB Data Input].

 
Selecting  “n”, the XYZ data is saved but FPB data is not generated. 







And the screen is changed to the screen, [Fig 2-0 Edit]. 

4.2.3.  Working Specifications  ( Short Cut Key  : F6 )

- This options is used to define production specifications, control operation orders, method and usage of each


component of the system.

- Selecting [3] in the screen [Fig 2-0. Edit], the screen [Fig 2-3-1.Working Specifications] appears.

- Move the cursor to the next column with [Enter] or the arrow keys after inputting data for a field or when not

 making any revisions to a field.

- The channel number at the top of the screen indicates the channel being edited..

- The “feed” at upper-right indicates the current feed position.

It continually changes with movement along the feed axis,  so it is useful in determining the values of 

6) pipe set position, 7) pressure interference position and 8) bending form interference position..

1) Channel Name : File Name

            [ Fig 2-3-1. Working Specifications ]
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2) Bending R :  Radius of Bending Form



upper mold : 1,
lower mold : 2

3) Working Style :
 Process  “Y”  or  “0”




 

 Full     “N”  or  “1”

 * You may press “0” instead of “y” and “1” instead of “n”

in any screen of this program..

4) No. of XYZ data items: counted automatically and

  displayed later 

5) Reverse Bending 

Used to reverse bending order, including start points and bending end points, of XYZ coordinate data.

  This is available only when option 27) Calculated? is set to “Y”.

  If XYX data is not inputted, this option is not available.

  To use this option, convert FPB data to XYZ data and re-generate FPB data.

6) Pipe Set Position (Working Origin)


Set a position to chuck a pipe by the distance from the mechanical origin.


Refer to the present feed position at the top of this screen.

 
This present feed value can be manually changed in jog mode with the feed forward/backward keys or by

   moving the carriage by hand while the motor is off.  These changes should be entered into the Pipe Set

   Position field manually.


You can set option 7) and 8) interference positions in the same manner.
7) Pressure Interference Position (with chuck carriage) 


This is the position at which the chuck carriage interferes with the pressure mold.


Set this position according to the distance from the mechanical origin.


This position is used to prevent the chuck carriage from colliding with the pressure mold by causing an


interference error.
8) Bending Form Interference Position (with chuck carriage)


This is the position at which the chuck carriage interferes with the bending form.


Set this position according to the distance from the mechanical origin.


This position is used to prevent the chuck carriage from colliding with the bending form by causing an


interference error.
9) Use Mandrel ? :  Indicates if a mandrel cylinder is used or not 

10) Spring Back Compensate : Set to “y” if the spring back compensation file is applied for interpolation.

11) Once forward


The pipe may collide with clamp holder when bent in the lower mold of the bending form,R2.


You can avoid this collision by using this once forward option.


This option is used to divide the original feed distance into two parts.


As a result, the chuck carriage feeds forward by the “once forward option distance”, the bending arm returns

   and finally the chuck carriage feeds forward completely.


Set to “y” if this option is used and then set a distance.

12) Diameter of pipe 
: only for reference 
13) Thickness of pipe 
: only for reference 

14) Length of pipe    
: only for reference but the controller calculates and shows it in this column.

15) Elongation compensation


To decide if the elongation during bending is compensated in the next feed movement or not.


“yes” :  To add the elongation to the next feed.


“no “ :  The elongation from every process is fed into the end of the pipe.

16) Use Counter ?


If the counter option is set to “y”, it compares the worked quantity (done) with total quantity of work to be 

   done (quantity) set in screen, [Fig 5-1. Plan].

   
The operation jumps to the next item set in [Fig 5-1. Plan] when the quantity completed is equal



to the total quantity of work to be done set for this item.


If the counter option is set to “n”. the working channel selected with the [INS] key is marked “*” and is

    performed continuously.

17) Use Crossmove ? :  Used to decide if the crossmove cylinders are used or not. 

   -  YES : The process options for crossmove, XM, in [Fig. 2-2 FPB Data Input] are set to “y”.

           And the XM process option can be changed to “NO” for each process in no relation to channel 


   option for crossmove.

     
   The actual operation is performed by the XM process option in [Fig 2-2 FPB Data Input].

   -  NO : The process options for crossmove, XM, in [Fig 2-2 FPB Data Input] are set to “n”.

 
  And the XM process option can not be changed to “YES” for each process. 

Use the [PAGE DOWN] key to move to the next options screen.

18) Material
:  To input material of pipe (only for reference) 






  




   [ Fig 2-3-2 Working Specifications 2]
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19) R1, R2 Change :  To decide if the upper and the lower


         mold of the bending form are used 






simultaneously in bending a piece of pipe.

20) Process Repeat Bending  



   


To repeat bending from a process to another process.


- y/n  :  If this function is used or not : y/n


- from :  process no. from which a repeating cycle






 starts


- to 
 :  process no. to which a repeating cycle ends.


- # 


: 
number of repetitions
21) Use Mandrel Lubricant : 


Determines if a mandrel lubricant is used or not.

22) Use Seam Checker : Determines if a seam (bead) checker is used or not.






  (This option is not available on this model.  This item is for later versions of the controller.)

23) Square Pipe Working : 
If this option is set to “y”, the crossmove cylinders is automatically used so that








 square pipe can be bent.

24) Use Loader?:  Determines if a pipe loader is used or not. 






 (This option is not available on this model.  This item is for later versions of the controller.)

25) Discharge Type : To set how to discharge the bent pipe in auto mode.


0 :  Auto operation stops in an unchucked state after bending of the final process..




Pressing “foot switch 1”,  the clamp cylinder is opened (unclamping).




Pressing “foot switch 2”,  the bending arm returns to its origin.


1 : 
 Auto operation stops in an unclamped state after bending of the final process..




Pressing “foot switch 2”,  the bending arm returns to its origin.

 
2 : Auto operation stops temporarily in an unclamped state after bending of the final process.




The bending arm automatically returns after a delay (kicker time) set in mechanical parameters




in advance.

26) Use Robot?
: To set if a robot is used for unloading pipes or not.






(This option is not available on this model.  This item is for later versions of the controller.)

27) Calculated ? :  This automatically shows if this channel has XYZ data and FPB data that was generated







from XYZ data.

28) no. of processes : This automatically shows how many processes are in the channel.







This number of processes is always one greater than the number of bending points.

Press [ESC] key after setting all of the options on this screen. The message, “save changes?  y / n” appears.
Select “y” and the data is saved and the screen returns to the screen [Fig 2-0. Edit]. 

4.2.4.  Spring Back Compensation File 
- Select [4] in the screen, [Fig 2-0. Edit], 

     [ Fig 2-4. Spring Back Compensation File ]
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 a [Fig 2-4. Spring Back Compensation File] screen appears.

- Move the cursor to the next column with [Enter] or the arrow

 keys after inputting data for a field or when not making any

 revisions to a field.

- Spring back compensation file


Spring back : 
Although a pipe is bent to the degree of




 bending called for in the data, it has the attribute of




 returning back to its original shape to some extent




 because of its elasticity. This phenomenon is called




“Spring Back”.


Compensation:
The degree of bending needs to be set




 greater than the mathematical calculation in order




 to compensate for this spring back.


Reference data : This spring backs are very different




 according to the materials involved, diameter and bending degrees.




 You can edit the reference table data according to experience or experiment in advance so that spring




 back is compensated for automatically through interpolation from the reference table.

Pressing [ESC] key after inputting all data, the message 

“save changes?        y / n” appears.

Selecting  “y”, the spring back data is saved and the message
“data  saved!!!” appears.

Pressing [ENTER] or [ESC] key, the screen is changed to the screen [Fig 2-0 Edit].

If selecting “n”, the screen is changed to the screen [Fig 2-0 Edit] without saving data..

If you change a “spring back compensate” file, FPB data must be calculated again in the XYZ data input screen.

4.2.5.  Copy other Channel and Revise
     
           [ Fig 2-5-1 Copy ] 
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You can copy any channel to another channel and revise it

if you find a channel similar to the data you want to edit

from block#33 or a block from a floppy disk. 

- Selecting [5] in the screen [Fig 2-0. Edit], a screen 

 [Fig 2-5-1. Copy] appears.

- Block #33 indicates a block in the memory of the controller


itself .  Twenty channel names(channel names) are


displayed.

The 32 block names on a floppy disk in the FDD

are displayed in the right side.

If there is not a floppy disk in the FDD, the message “check

your FDD” appears. 

You can ignore that message if you intend to copy from the memory of the controller itself.

1) [blk#]


When a block number is inputted at the column [blk#] in the last row, the 32 block names disappear and the

   20
drawing names in that block are displayed.


Inputting “33” means you intend to copy a channel from the memory of the controller itself.

2) from [ch#] : Input a channel no. to copy from.

3) to [ch#] : 
Input a channel no. to copy to

4) Press [ENTER] key, the screen [Fig 2-5-2 Contents to Copy] appears. 










   [ Fig 2-5-2. Contents to Copy ] 
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[Contents to Copy]



         


Screen for selecting the contents to copy.

1)
At first, check the channel no. to copy from and the 


channel no. to copy it to.

2)
Move the cursor to the articles you want to copy with the


numeric keys or the directional keys and press the [INS]

   key.

3)
A “*” mark is displayed next to those items.

Press [INS] key once more to cancel.


Multiple articles can be marked.

4) Copying


Pressing [ENTER] key after completing steps 1-3 above.

   The message “copy ok (y=0 / n=1)  y / n”  appears.

Select “y” and the CPU starts copying.  After copying is complete, the display automatically goes to the

   screen, [Fig 2-0. Edit].   Select “n” to start the copying process over again.

4.2.6.  Delete Channel



   [ Fig 2-6  Delete This Channel ]
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 This menu item is used to delete an unnecessary channel in        

 the memory.

- Selecting [6] in the screen, [Fig 2-0. Edit], 

  the message “OK to delete ch #00?  y / n” appears.

- Select “y”: the CPU deletes the channel data,

 after that, the message “ch #00 deleted! [ENT]” appears.

 Press [ENTER] and the display automatically goes to

 the screen [Fig 2-0 Edit].

- Select “n”: the display automatically goes to the screen,

 [Fig 2-0. Edit] without deleting. 

4.3.  Floppy Disk
 32 blocks or 350 channels can be saved on a floppy disk.    [ Fig 3-1. Floppy Disk ]
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4.3.0.  Floppy Disk    



   

Select [2] in the screen [Fig 1-1 Data] and


a screen [Fig 3-1. floppy disk] appears.

4.3.1. Read from Floppy 

You can read a block from a floppy disk and 


copy it to the memory of the controller itself.


Selecting [1], a screen [Fig 3-2 Read from floppy]


appears and 32 blocks are displayed on the screen.


A message, “block no, ?” appears.
Input a block no. and press the [ENTER] key.

The message “ read from blk #00 ?  y /n “ appears.

  Select “yes” and wait while the data is being read. 

  The message  “data read from block #**  !!!   [ret]” appears.


Pressing [ENTER], the screen returns to [Fig 3-1].
    [ Fig 3-2. Read from Floppy ]
[image: image22.png][Read from Floppyl

B Lkt Name Blki Name

01. DASHDEMOG1 0z,
04,
6.
8.
10.
12.
14.
16.
18.
20.
22.
24.
6.
8.
. 30.

DASHDEMOG1 3z

sunguon-1

Block No.





Caution!. 
: If a block is copied to the memory of the 




controller. 20 channels of data in the memory of




controller itself will be erased.




Please write them to a floppy disk for back-up.

4.3.2.  Write to Floppy

You can write 20 channels of data as a block to a floppy
disk.


Selecting [2], a screen [Fig 3-2 Write to Floppy] 


appears and 32 blocks are displayed on the screen.


The message “block no, ?” appears.
   Input a block no. and press the [ENTER] key,

   the message “save in block #00 ?  y /n “ appears.


Select “yes” and wait while the data is being written.

   The message “data saved in block #**  !!!   [ret] “ appears.


Press [ENTER] and the screen returns to [Fig 3-1].

Caution!.   If this function is run, 20 channels of data in a block of the floppy disk are erased.

4.3.3  Clear a Block in Floppy


You can delete a block from a floppy disk. 


Select [3] and  a screen [Fig 3-2 Clear Block of Floppy] appears and 32 blocks are displayed on the screen.


A message, “block no, ?” appears.
   Input a block number and press the [ENTER] key.  The message “clear block #00 ?  y /n “ appears.


Select “yes” and wait while the block is cleared.  The message “block #00 deleted!!!   [ret]“ appears.


Press [ENTER] and the screen returns to [Fig 3-1].

Caution!.  : Once a block has been cleared it can not be recovered. 

 4.3.4. Initialize (format)


You must initialize a diskette when you use it in the controller for the first time.


Select [4] and the message “ initialize y/n ?” appears.
 
Select “yes” or “0” and the initialization starts.

  After the initialization is completed, the screen returns to [fig 3-1].

4.4  Print out


This menu is used to print data from the memory of the controller itself.

 
Select [3] in [Fig 1-1 Data] and the screen [Fig 4-1 Print out] appears.
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 4.4.1. Selection of printing items


    [ Fig 4-1 Print out ]

The screen for selecting the contents of the editing channel

   to be printed.

1)
At first, check the channel no. to be printed. 

2)
Move the cursor to the articles to be printed with the 

   numeric keys or the arrow keys and press the [INS] key.

3)
A “*” mark will be displayed next to those items.

Press [INS] key once more to cancel.


Multiple articles can be marked.

4)
Pressing the [ENTER] key after selecting all the items to

   be printed. 

   The message “print out (y=0 / n=1)?” appears. 

Select “y” and printing starts.  Select “n” and the screen returns to [Fig 1-1 Data].

 4.4.2.  Selecting Channel Number to be printed
    The channel number set in [Fig 2. Editing Channel Selection]

4.4.3.  Contents 
1)
 all :  from 2) to 8)

2)
 Parameters: Mechanical Parameters 
3)
 Drawing Names in current block #33
4)
 Working Specifications of current channel


5)
 XYZ data of current channel

6)
 FPB. data of current channel

7)
 Elongation Measurement file of current channel

8)
 S.B. compensation file of current channel

5.1 Plan   ( Short Cut Key :  F2  )
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     [ Fig 5-1 Working Channel Selection ]
Press [2] and then the [ENTER] keys at fig 0-6 Main Menu.

Screen [Fig 5-1 Working Channel Sselection] is displayed.

- Block name: Input a name for the group of 20 channels in the






 memory, that clearly describes the product.





 
 This block name is saved with the data when






 saved to a floppy disk as well..
- Plan

: Production schedule
- Channel 
: The drawing names of 20 channels in the






 memory are displayed below.

- Item  :  Working order if using the counter option.

- Current work setting :

   [*] mark indicates the item is the current working channel.

   Move the cursor to the item you want to revise with the [ENTER] key or with the arrow keys and input the 

   quantity to be produced.  “Done” items should be marked zero.  

Press the [INS] key to make an item the current working channel.

5.2  Change: Deciding whether to edit the schedule or not.

   Change ? (y=0/n=1)     y / n 

     

yes : To change the current working channel.

     

no :  To not change the current working channel.

Use the left/right directional keys and [ENTER] to select


“yes” or “no”.  [0] instead of “y” and [1] instead of “n” can also be used.

Caution!  You must set and save the working channel again after you revise the data of the channel already set.

5.3.  Case of selecting “yes” at the message “Change ? (y=0/n=1)     y / n”


Press [0] and the [ENTER] key or select “y” with the left/right arrow keys. 


The cursor moves to the column “name”.


Input a block name you want.


Move the cursor to the item you want to revise by pressing the [ENTER] key or by using the arrow keys and 

  

then input the quantity,

   Mark “done” items “0” and then press the [INS] key.


Then the [*] mark is displayed by the item number you selected and it is designated the current working 



channel.


After that, press the [ESC] key and the message  “save changes ?   y / N “  is displayed at the

 

bottom of the screen.


Select “y” and the message “save changes   yes” is displayed at the bottom of the screen.


Then press the [ENTER] key.  The message “plan saved” is displayed at the bottom of the screen.


Press [ENTER] or [ESC] to quit this screen.

5.4. Selecting “no” at the message “Change ? (y=0/n=1)     y / n”:

The display returns to the screen [Fig 0-6 Main Menu].

6.  Operation
6.1. Preparation  

(see section 4.0.)
Turn on the main power.



Turn on the power switch of the controller.



Turn on the motor switch.

 

Pressing [ENTER] three times at [Fig 0-1 Startup Screen].



The screen changes to [Fig 0-6 Main Menu] after checking the origin. 
(see section 5.1)
Set working channel in [Fig 5-1 Working Channel Selection].

6.2  Operation Mode

   Manual Mode:  Press [3] and [ENTER] or select [Manual] with the left/right arrow keys at the 







 screen [Fig 0-6 Main Menu]. [Fig 6-1 Manual Mode] is displayed.

   

 The [MANUAL] key on the control panel can also be pressed.

   Jog Mode :  Press [JOG] key on the control panel in Manual mode.

   Auto Mode:   Press [AUTO] key on the control panel screen [Fig 6-2. Auto Mode] is displayed.

   Step Mode : Press [STEP] key on the control panel screen [Fig 6-2. Step Mode] is displayed.

   Elongation Mode : Selecting [4] or [Elong] with the arrow keys and the [Fig 6-3 Elongation Measurement] 


     screen appears. Auto mode must be selected beforehand. If [4] or [Elong] is selected while in manual




mode, the message “in manual run, elong not allowed!!  [ret]“ appears.

 6-3  Operation Monitoring Screen
    


                            [ Fig 6-1  Manual Mode ]
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 1) item : the item no. set in working channel selection.

  
Marked with [*].

 2) channel :the channel number of the present working


channel 

 3) style : working style (Process or Full)
 4) channel name 
 5) process# : process number in operation

 6) done    : worked quantity/ setting quantity

 7) speed   : speed
 8) data    : setting value

 9) current  : present position
10) dir (direction) : direction in jog mode.

6.4.  Manual Mode
1) Origin check                            

  Determines the mechanical origin
2) Pipe set position

Moves the chuck carriage to the pipe set position

  This key can be used after setting the pipe set position in auto mode.

3) Axes operation  

Jog Mode ON


With Jog Mode ON, movements have no relation to the data from the channel.


Movement along the axes can be executed by pressing and holding the axes buttons.


Feed forward
:  To move the chuck carriage forward along the feed axis.

Feed back   
:  To move the chuck carriage backwards along the feed axis 
       
Plane left   
:  To rotate the plane axis counter-clockwise from the point of view of the





 operator.
       
Plane right  
:  To rotate the plane axis clockwise from the point of view of the operator.
       
Bend  

:  To bend
       
Return 

:  To return the bending arm to the bend origin.
Jog Mode OFF


In Jog Mode OFF, the manual execution of the working channel data is available.


Movement along the axes can be achieved by pushing an axes button once to achieve movement in the 


set increment.  

4) Cylinder Operation 

- The switches are toggled. That is, if pushed once, it is closed and if pushed one more time, it is open. 

- When the cylinder is closed, the lamp of the key is on.

  When the cylinder is open, the lamp of the key is off.

Chuck
: on-hold / off-release 

Clamp  
: on-hold / off-release  
It is not available when crossmove is on or closed.





That is, when crossmove quits the center line of the bending form.

Table
: on-up / off-down 

It is not available when crossmove is on or closed.





That is, when crossmove quits the center line of the bending form.

Mandrel 
: on-forward / off-backwards

Crossmove: on-close 

When crossmove quits the center line of the bending form.


  off-open 

When crossmove is on the center line of the bending form.





 It is not available when clamp or pressure is closed.

Pressure
:on-hold / off-release 
It is not available when crossmove is on or closed.


That is, when crossmove quits the center line of the bending form.

SUPP. 1 
: on-up / off-down

It indicates support for bending taking place at the R1(upper) mold. 

SUPP. 2
: on-up / off-down

It indicates support for bending taking place at the R2(lower) mold

6.5.  Auto Mode Operation


           [ Fig 6-2  Auto Mode ]
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1) Pressing [AUTO] key on the control panel, the screen,

  [Fig 6-2 Auto Mode], is displayed. 

 The chuck carriage then automatically moves to the pipe

 set position of the channel set in current working channel 

 selection.  All output devices(cylinders) are ready to 

 execute the first process.

2) After that, the lamp of the [START] key is turned on 

  indicating all preparations are complete.

  Insert a pipe in the chuck carriage and then press the

  [START] key.

3) During operation, the relative values of the current 

positions are always displayed. These relative values are 

based on the starting position of that process.
4) When a bending is complete, unload the pipe through the means of discharge you set in the working

   specifications.

  After the discharge is complete, the chuck carriage returns to the pipe set position again for the next bending.

  After that, the lamp of the [START] key lights again. 
5) If any interference takes place in auto operation, revise squeeze type of FPB data and then make a trial run.

6) Lap-Time: This indicates the time for a bending from the time of pressing the [START] key to the time the 

message, “step on foot switch1!” or “next piece ? [START]” appears.

That is, the processing time for a bending.

6.6.  Step Mode Operation 

This mode executes a bending step by step.

1) The step operation monitoring screen is the same as the auto mode screen.

2)
Press [STEP] key on the control panel.  Chuck carriage automatically moves to the pipe set position 

   of the channel set in the current working channel selection.

   All of output devices(cylinders) are ready to execute the first process.

3) After that, the lamp of the [start] switch is turned on.  This means that all preparation are complete.

  Insert a pipe in the chuck carriage and then press the [START] switch.

4) During operation, the relative values of the current positions are always displayed.

  These relative values are based on the starting position of that process.
5) When a step is complete, the lamp of [START] key is turned on again and the brief name of next step is 

  displayed at the bottom of the screen.  Press the [START] switch again to execute the next step.

  You can finish a bending by pressing the [START] switch repeatedly. 
6) Switching between auto mode and step mode 

- If the [STEP] key is pressed during a run being executed in auto mode, the mode is converted to step

   mode after the current process is finished.

- If the [AUTO] key is pressed during a run being executed in step mode, the mode is converted to auto mode 

   immediately.

7) Switching between auto mode and manual mode 

- If the [MANUAL] key is pressed or [MANUAL] is selected from the on screen menu during a run being 

  executed in auto mode, the mode is converted to manual mode after the current process finishes.

- After switching to manual mode, if the [AUTO] key is pressed immediately, without the execution of any 

  operation or any editing, the current run can be continued in auto mode.

8) Messages in Step Mode Operation

STEP_xx crossmove on
[start]

STEP_xx crossmove off  
[start] 

STEP_xx
pressure  on
[start]

STEP_xx pressure
off
[start]

STEP_xx clamp    on
[start]

STEP_xx clamp
off
[start]

STEP_xx mandrel  on
[start] 

STEP_xx mandrel
off
[start]

 
STEP_xx table
up  
[start]

STEP_xx table 
down
[start]

 
STEP_xx
chuck   
on  
[start]

STEP_xx
chuck
off
[start]

 
STEP_xx
support 
1 
[start] 

STEP_xx
support 
2 
[start] 

 
STEP_xx
support 
3      
[start] 

STEP_xx
return 
1  
[start] 

 
STEP_xx
return 
2      
[start] 

STEP_xx
return 
3  
[start] 

 
STEP_xx return 
4      
[start] 

STEP_xx feed 
1  
[start] 

 
STEP_xx
feed 
2      
[start] 

STEP_xx
feed 
3  
[start] 

 
STEP_xx feed 
4      
[start] 

STEP_xx feed 
5  
[start] 

 
STEP_xx plane 
1      
[start] 

STEP_xx
plane 
2      
[start] 


STEP_xx
bend 
1      
[start]  

STEP_xx bend 
2      
[start]

9) Differences between the operation of the [START] key on the controller’s main control panel and the 

  [START] switch on external operating panels.

[START] key on the control panel 

:If pressed once, a function is executed.






 Holding it continually has no effect.

External [START] switch on the operating panel
:Continues to repeat the function continuously as long. As

 




 the key is depressed.

6.7.  Elongation Measurement Mode                     [ Fig 6-3. Elongation Measurement ] 
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Select [4] or [ELONG] with the arrow keys.

A screen [Fig 6-3 Elongation Measurement] appears.

  Auto mode must be enabled beforehand.

If [4] or [ELONG] is selected in manual mode, the mess-

age “ in manual run, elong not allowed !!  [ret]“ appears.

1) The elongation length and rate are measured, and the 

   results can be saved for reference.

2) The lamp of the [START] switch is turned on. 
   This indicates that all preparations are complete.

   Insert a pipe into the chuck carriage and then press the

   [START] switch.

3) During operation, bend angles, calculated arch lengths,

  actually used pipe lengths and rates of each process are displayed.

4) When a process is over, the lamp of the [START] key is turned on again.

   Press the [START] switch again to make another measurement.

5) You can quit the measurement mode after at least two operations.
6) inquiry of saved data

   At the bottom of the screen, [Fig 6-3 Elongation Measurement], 
       Select “y” at the message, “view elong data?       y/n “,  the saved measurements are displayed.

       Press [ESC] at the message, “to exit               [esc]”,
       Select “y” at the message “measure elongation ?   y/n “.  See section 7) measuring.

   If “n” is selected, the screen returns to the screen [Fig 6-1 Operation].

7) measuring 

 
Select “n” at the message “view elong data?       y/n “. 

Select “y” at the message “measure elongation ?   y/n “.

The message “To continue measuring, press [start]” appears.


Then press the [START] key. ([AUTO] or [STEP] modes depending on the previous mode)


After two measurements press the [ESC] key at the message, “to exit               [esc]”.

        At the message “Save measurements?    y/n “ select “y” or “n” and then quit by pressing [ESC].

8) items


   bend    
:  bending angle      


ⓐ calc (mm)     :  calculated arch length that depends on the radius and bend angle


ⓑ measured (mm) :  pipe length actually used for bending


ⓒ elongation     :  elongated pipe length at bending (not displayed)       ⓒ = ⓐ - ⓑ 

ⓓ rate(%)        :  ⓓ = { ⓐ - ⓑ }  / ⓐ x 100

6.8.  Mode Switching

1)  Mode switching is possible between the three modes (auto, step and manual)


Switching to elongation mode is possible from auto mode 


Switching to manual jog mode is possible from manual mode.

2)  Editing is available in any operation.

3)  It is always possible to switch from manual mode to auto or step mode.

4)  Switching from auto or step mode to manual mode is possible as soon as the current process ends.

7. Emergency Stop 

1) Limit switch
    Emergency 


 When the bend and feed axes exceed their preset limit a system errors is caused, and 


 the motor for the hydraulic system is turned off, and the servo system is disabled(inactive, servo-off).

    Recovery :


Return the axes to their proper position.


Turn off the motor switch on the control panel and then turn it on again.


The system then returns to manual mode.

2) Emergency Stop Switch
    Emergency 


 When normal operation is impossible for any reason, press the emergency stop switch.


The motor for the hydraulic system is turned off, and the servo system is disabled(inactive, servo-off).

    Recovery :


Correct the cause of the error and then release the emergency switch.


Turn off the motor switch on the control panel and then turn it on again.


The system then returns to manual mode.

3) Servo Alarm

    Emergency 


 When normal operation is impossible due to a servo alarm, the motor for the hydraulic system is 


 turned off and the servo system is disabled(inactive, servo-off).

    Recovery : 


Turn off the servo pack and then turn it on again after a few minutes.


Then turn off the motor switch on the control panel and turn it on again.

8. Errors and Recovery
1) Feed Data Error
================================================================================

   
[Message]                       
[Meaning]

================================================================================

Pressure interference,   correct, [Enter]
Interference between carriage and pressure
Bend form interference,  correct, [Enter]
Interference between carriage and bending form

Feed range over,       correct, [Enter]
The target feed position is under zero.

================================================================================
Solution:   1. Press [ENTER] to erase the error message.

  2. Review and revise feed data of FPB data and 6) pipe set position, 7) pressure interference

            position, 8) bending form interference position of working specifications.


  3. Set the channel again in Plan screen and run.

2) Bend Data Error
================================================================================

   
[Message]                       
[Meaning]

================================================================================

Bend range over,
correct, [Enter]
 
A bend angle is over 190˚.
================================================================================

Solution:   1. Press [ENTER] to erase the error message.

  2. Review and revise bend data and spring back data of the FPB data.


    The sum of bend data and spring back data should be less than 190˚.

  3. Set the channel again in Plan screen and run.

3) In/Out Devices Error
================================================================================

   
[Message]                       
[Meaning]

================================================================================

Chuck abnormal,
    correct, [Enter]

Crossmove abnormal,  correct, [Enter]
A normal operation of each cylinder system is impossible.

Pressure abnormal,    correct, [Enter]
The solenoid valve or cylinder or sensor is malfunctioning.

 

Clamp abnormal,     correct, [Enter]

Related parameters are not proper.  
 

Mandrel abnormal,    correct, [Enter]
    

Table abnormal,      correct, [Enter]    

================================================================================

Solution:   1. Press [ENTER] to erase the error message.
  2. Check if the related sensors are at the proper on/off position or not.

    Check if the related sensors are functional or not.

  3. If any problem or fault is not discovered, check the cylinder and solenoid valves and relays by

    pressing the related cylinder key in manual mode.

  4. If the sensors is malfunctioning and there are no spare sensors, the system can be operated 

    by setting “N” for the related sensor use or non-use in mechanical parameters setting.


    However, the sensor should be changed as soon as possible for maximum efficiency.

          5. If the problem is not a sensor, the malfunctioning part should be repaired immediately.

9. Emergency Stop & Recovery

1) Limit switch & Emergency Stop

================================================================================

   
[Message]                       
[Meaning]

================================================================================

[f  :    ] error, correct error & [home] 
Feed origin limit 

[ f :     ] error, correct error & [home] 
Feed end limit   

[  b:    ] error, correct error & [home] 
Bend end limit  

[   :   e] error, correct error & [home] 
Emergency switch is pushed.

Motor turned off 


    
Motor switch is turned off.

================================================================================

Whenever normal operation is impossible due to any reason, the emergency stop switch is pressed, or the bend 

and feed axes run over their preset limits causing a system error, the motor for the hydraulic system is turned off 

and the servo system is disabled(inactive,servo-off).

Solution:
1. Use the error message to confirm the cause of the error.


2. Correct the cause of the error and release the emergency switch.


   Return the axes to their proper position.


3. Turn off the motor switch on the control panel and then turn it on again.

4. Press [ENTER] key to erase the error message.

   The system then returns to manual mode.


5. Reset the mechanical origin with [Origin] key in manual mode.

  
  The system should be completely recovered.

2) Servo Alarm

================================================================================

   
[Message]                       
[Meaning]

================================================================================

[   :f   ] error, correct error & [home] 
feed servo alarm  (over load)

[   : p  ] error, correct error & [home] 
plane servo alarm  (over load)

[   :  b ] error, correct error & [home] 
bend servo alarm  (over load)

================================================================================

Emergency 


When normal operation is impossible due to a servo alarm, the motor for the hydraulic system is 


turned off and the servo system is disabled(inactive, servo-off).

Solution:
1. Correct the cause of the servo alarm.


2. Turn off the servo pack and turn it on again after a few minutes.

 
3. Turn off the motor switch on the control panel and then turn it on again.

4. Press [ENTER] to erase the error message.
5. Reset the mechanical origin with [Origin] key in manual mode.

  
 The system should be completely recovered.

Appendix 1-1:  Sequences in Squeeze 

















Working style : Full

  Feed squeeze  1

  1.  feed (feed+feed squeeze),  return 

  2.  plane 

  3.  feed   (feed squeeze) x (-1) 

  4.  bending


  Feed squeeze  2

  1.  feed,   plane,   return 

  2.  clamping

  3.  unchucking

  4.  feed   (feed squeeze) x (-1) 

  5.  chucking

  6.  bending

  Plane squeeze  1 
  1.  feed ,  return

  2.  plane

  3.  bending


  Bend squeeze  1 
  1.  feed,  return to squeeze data,  plane

  2.  return 

  3.  bending 


  Bend squeeze  2 
  1.  feed,    return,  plane

  2.  bending squeeze data

  3.  pressure off

  4.  pressure on

  5.  bending 

Working style : Process

  Feed squeeze  1  

  1.  chucking

  2.  unclamp

  3.  return

  4.  feed (feed data+squeeze data)

  5.  plane

  6.  feed back  (squeeze data)

  7.  clamping

  8.  unchucking

  9.  pressure holding

 10.  feed back (next feed data)

 11.  bending 
  Feed squeeze  2  
  1.  chucking

  2.  unclamp

  3.  return

  4.  feed (feed data+squeeze data)

  5.  plane

  6.  clamping

  7.  unchucking

  8.  feed back (feed data)

  9.  pressure holding

 10.  bending

  Plane squeeze  1 

  1.  feed, return

  2.  plane

  3.  bending


  Bend squeeze  1 
  1.  feed, return to squeeze data , plane

  2.  return 

  3.  bending 


  Bend squeeze  2  

  1.  feed,   return,  plane

  2.  bending squeeze data

  3.  pressure off

  4.  pressure on

  5.  bending 


Appendix 2:  Sequences in complicated squeezes

Working Style : Full 


==================================================================================================

 Squeeze (Feed, Plane, Bend)
       (0,0,0)    (1,0,0)     (0,1,0)     (0,0,1)    (0,1,1)    (1,0,1)     (1,1,0)     (1,1,1)

==================================================================================================

1   Bend Return Squeeze     1




0
0
0

0

2   Feed  or  Feed Squeeze  1

0
0
0
0
0
0
0
0

3   Bend Return 


0
0
0



0
 

4   Plane



0
0

0

0
 
 

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 Target checking of  2. Feed.

0
0
0
0
0
0
0
0

 Target checking of  4. Plane.

0
0

0

0



 Target checking of  3. Bend Return.
0
0
0



0

------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5   Bend Return Squeeze 1” & Target checking


0
0
0

0 -------------------------------------------------------------------------------------------------------------------------------------------------------------------------

6   Plane & Target checking



0

0

0
0

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------

7   Feed Squeeze 1” 
& Target checking

 0



0
0
0

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------

8   Feed Squeeze 2   & Target checking 



in case feed squeeze 2 is set.

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------

9   Bend  or Bend Squeeze 2

0
0
0
0
0
0
0
0

    & Target checking 

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------

10  Bend Squeeze 2” & Target checking 



in case bend squeeze 2 is set.

Working Style : Process


==================================================================================================

 Squeeze (Feed, Plane, Bend)
       (0,0,0)    (1,0,0)     (0,1,0)     (0,0,1)    (0,1,1)    (1,0,1)     (1,1,0)     (1,1,1)

==================================================================================================

1   Bend Return Squeeze     1




0
0
0

0

2   Feed  or  Feed Squeeze  1

0
0
0
0
0
0
0
0

3   Bend Return 


0
0
0



0
 

4   Plane



0
0

0

0
 
 

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 Target checking of  2. Feed.

0
0
0
0
0
0
0
0

 Target checking of  4. Plane.

0
0

 Target checking of  3. Bend Return.
0
0
0



0

------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5   Plane 





0

0

0
0

------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 Target checking of  5. Plane.



0
0
0
0
0
0

 Target checking of  1. Bend Return Squeeze



0
0
0

0

------------------------------------------------------------------------------------------------------------------------------------------------------------------------

6   Bend Return Squeeze 1” & Target checking


0
0
0

0

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------

7   Feed Squeeze 1” 
& Target checking

 0



0
0
0

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------

8   Feed Squeeze 2   & Target checking 



in case feed squeeze 2 is set.

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------

9   Bend  or Bend Squeeze 2

0
0
0
0
0
0
0
0

    & Target checking 

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------

10  Bend Squeeze 2” & Target checking 



in case bend squeeze 2 is set.

Appendix 3: Mechanical Parameters 

===============================================================================

  parameter       
    mm or msec          remark

===============================================================================
1.Machine        ______     SP-15HT   
Machine name 

2.Total feed        ______        1500 
Distance from feed origin to bending form.

It can be changed by changing the position of the feed origin sensor.

It is only for use during manual operation not during auto run.

3.Aft feed          
______
N
not presently available.

4-18  Speed level of axes

To set the speed levels, from 0 to 4, for each axis.
19.Supporter position
______     800 
Distance from feed origin to supporter position.

It can be changed by changing the position of the feed origin sensor.

20.Supporter delay
______     300 
Delay time before supporter operation in 1st process.
21.Clamp open time
______       0 
Interval between the start of the unclamping step and the beginning of the next step. 

22.Clamp close time 
______       0 
Interval between the start of the clamping step and the beginning of the next step. 

23.Clamp close delay
______       0
Delay time before clamping step starts.

24.Clamp,press delay 
______
N
not presently available. 
25.Chuck open time   ______       0
Interval between the start of the unchucking step and the beginning of the next step. 
26.Chuck close time
______       0
Interval between the start of the chucking step and the beginning of the next step. 
27.Chuck delay
______       0
Delay time before a chucking or unchucking step starts. 

28.Feed delay
______       0
Delay time before feed step starts. 
29.Feed origin return time___
N
not presently available 
30.Plane delay
______       0
Delay time before plane step starts. 
31.Plane origin return time___
N
not adopted.
32.Bend delay
______       0
Delay time before bend step starts. 

33.Bend return delay
______       0
Delay time before bend return step starts. 
34.Pressure open time
______       0
Interval between the start of the pressure-open step and the beginning of the next

step.

35.Pressure close time
______       0
Interval between the start of the pressure-close step and the beginning of the next

 

step. 
36.Pressure half open time___
  50 
Time to stop opening after pressure-open step starts. 

If this parameter is not “0”, the pressure doesn’t get entirely opened.

That is, pressure opening stops after this time.





If the crossmove option of the next seq. is “yes” or the carriage feed forward to the

pressure interference position in the next sequence , pressure is opened entirely in no

relation to this parameter.

37.Pressure half close time____    200
This parameter can be used to close pressure half in advance before feed in the 1st
 



process of NGP style. 

Time to stop closing after pressure close step starts in the 1st process of NGP style. 

If this parameter is not “0”, the pressure doesn’t get closed entirely.

That is, pressure closing stops after this time.

 



If the carriage feed forward to the pressure interference position in the next 

sequence or the current position of the carriage is greater than the pressure

interference position, this parameter is not effective.

38.Pressure half to end close time
 200
Time to close entirely in case pressure is stopping in the middle of the cylinder.
39.Crossmove off time
______       0
Interval between the start of crossmove-off (opening) step and the beginning of the

next step.

40.Table up time   
______     200
Interval between the start of the table-up step and the beginning of the next step.

41.Table down time
______     200
Interval between the start of table-down step and the beginning of the next step.

42.Mandrel lubricant time ___
 800
Mandrel lubricating time
43.Mandrel time
______   
 500
Interval between the start of the mandrel-on/off step and the beginning of the next 

step. 

44.Crossmove delay
______       0
Delay time before crossmove-on/off step starts.

45.Corssmove on time
______    1000
Interval between the start of crossmove-on step and the beginning of the next step. 

46.Table down delay
_____        0
Delay time before table-down step starts.





When table goes down to R2 from R1, the chuck carriage quits bending form

 



before table-down step. This is a crossmove-on step.

If the bending degree of the previous process is greater than 90˚, the bending form

interferes with movement of the bent pipe at this crossmove-on step.





To remove the interference, it is necessary to delay crossmove-on step until feed step

is finished. This parameter is very useful to do so.

But if the bending degree of the previous process is smaller than 90˚, the bending form does not interfere with the movement of bent pipe at this crossmove-on step.





Therefore this parameter is not effective when the bending degree of the previous 

process is smaller than 90˚
47.Die change speed
______
N
not presently available 
48.Table up delay 
_____       0
Delay time before table-up step starts.





When table goes up to R1 from R2, the chuck carriage quits bending form before

 



table-down step. This is a crossmove-on step.

If the bending degree of the previous process is greater than 90˚, the bending form

interferes with the movement of bent pipe at this crossmove-on step.





To remove the interference, it is necessary to delay crossmove-on step until feed step

is finished. This parameter is very useful to do so.

But if the bending degree of the previous process is smaller than 90˚, the bending form does not interfere with the movement of the bent pipe at this crossmove-on step.





Therefore this parameter is not effective when the bending degree of the previous 

process is smaller than 90˚
49.Booster time
_____
N
not presently available.
50.Discharge time    ______    3000
Interval time between unclamping step and bend-return step to take the pipe out

after final bending.





This is effective under the discharge option “2” in working specifications.

51.Table position
______
N
not presently available
52.Seam checker time
______
N
not presently available
53.Sensor check delay
______    100
Sensor checking time for all of the sensor on the output devices.

Reduce this parameter if the speed of the cylinder is set fast.

Raise this parameter if the speed of the cylinder is set slow.





If the speed of the cylinder is slow and this parameter is too small to check the sensor,





it may cause a cylinder error.

Likewise, if the speed of the cylinder is too fast and this parameter is too big, 





It may cause some time loss.

==================================================================================================
54.Crossmove sensor 
______ 
Y/N
1.  Set this option if the cylinder is equipped with sensors in order to monitor

                  


    its operation.

55.Pressure sensor  
______
Y/N
   





2.  If a cylinder is not equipped with sensors and this parameter is set as “y”, 

56.Clamp sensor  
______
Y/N
    it causes a cylinder error.

57.Mandrel sensor    ______
Y/N
3.  You can run the machine by setting this parameter to “n” on purpose,    




    even if the cylinder is equipped with sensors.

58.Table sensor
______
Y/N
    To do so, it may be necessary to change some parameters.    

59.Chuck sensor      ______
Y/N
 

60.Plane origin sensor
______
Y/N       Set this to “y” if you need plane origin.

Appendix 4:  Monitoring Screen for inputs and servo axis.

Pressing [3] and [ENTER] at [Fig 0-2. Parameter Setting], a screen [Fig 10. Monitoring Screen] is displayed.
When any error occurs and the cause can not be found this monitoring screen may be very useful in diagnosing 

the problem.

1) Servo Axis Test



  
       [ Fig 10. Monitoring Screen ]


- Turn off the [MOTOR] switch on the control panel.

- Compare the value on the screen with actual movement by

  hand. 

- If there is any difference, check the servo system.

2) Key Input Test

- When a key on the control panel is inactive, check it with

 this function.

- In this screen, any actual operation is impossible.

- Pressing any key, a number is displayed in the right hand 

 column. If the number does not match the number shown in 

 [Ffig 10-1]. The cause is an internal controller malfunction.

[ Fig 10-1. Key number ]

================================================================================

CLAMP

01
CROSSMOVE
02
TABLE

03
PRESSURE
04

SUPP.1       
05    
SUPP.2 

06


MANUAL
09     
JOG

10
AUTO

11
STEP           12

START       
13     
CHUCK         14
MANDREL    
15

ORIGIN      
17     
P.S.P       
18
FEED FW     
19
FEED BW       20

PLANE  R    
21     
PLANE  L 
22
BEND        
23     
RETURN

24

================================================================================

3) Input Test

- Check if the input signals are normal.

- Sensors, external switches and servo alarm are all included in the inputs.

- When an input device is normal and the signal is received by the controller, a [o] will be displayed under the

input number in [Fig 10-2. Input Number].

[ Fig 10-2  Input Number ]

================================================================================

x-move origin sensor     00,02
x-move end sensor
      01,03


pressure origin sensor
04
pressure origin sensor
05

table up sensor
      06,08
table down sensor
      07, 09

clamp sensor         
11    
chuck sensor

12

mandrel origin sensor
13
mandrel end sensor

14

feed decel. Sensor

15
feed origin sensor      
16

plane origin sensor    
17
bend decel. Sensor

18
bend origin sensor

19

motor switch        
20
external start switch
21
foot switch 1      
22

foot switch 2     

23
emergency switch

24

feed origin limit

25
feed end limit    

26
bend limit     

27

feed servo alarm       
29
plane servo alarm 

30 
bend servo alarm 

31

Appendix 5:  Internal Connection of Controller


[ CPU Board ]



        [ In / Out Board ]




        [ Servo Control Board ]


        [ AC Power Connection in Controller ]  


           









   Input  0         Input  1          Output  0        Output  1





   FEED            PLANE             BEND            N.C.





  Monitor     Key        Printer               N.C.            


             Panel                                            AC


 DC&Key                  F.D.D.             N.C.          Power Inlet





  





Key Panel Connector ( 12P )








FDD DC Power  ( 4P )





Buzzer








    Monitor                        Controller       Fan








               


    Connector(Female)                                    


 							 Connector


     Connector(Male)                                      (F)   (M)





   Power                                                                


   Switch                                                                MCCB
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