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Warning:

é Chapter 2 in the Ingtdlation Manual.

Before starting up the DRO, carefully read theinstructions of

The DRO must not be powered-on until verifying that the
machine complies with the "89/392/CEE" Directive.
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DECLARATION OF CONFORMITY

Manufacturer: Fagor Automation, S. Coop.

Barrio de San Andrés s/n, C.P. 20500, M ondragon -Guipuzcoa
(ESPANA)
We hereby declare, under our responsibility that the product:

NC Fagor NC-200 PB
meets the following directives.
SAFETY:
EN 60204-1 Machine safety. Electrical equipment of the machines.
ELECTROMAGNETIC COMPATIBILITY:
EN 50081-2Emission

EN 55011 Radiated. Class A, Group 1.
EN 55011 Conducted. Class A, Group 1.

EN 50082-2 Immunity

EN 61000-4-2  Electrostatic Discharges.

EN 61000-4-4  Bursts and fast transients.

EN 61000-4-5  Power surges

EN 61000-4-11 Voltage fluctuations and Outages.

ENV 50140 Radiofrequency Radiated Electromagnetic Fields.

ENV 50141 Conducted disturbance induced by radio frequency
fields.

As instructed by the European Community Directives on Low Voltage:
73/23/EEC, on Machine Safety 89/392/EEC and 89/336/EEC on Electro-
magnetic Compatibility.

In Mondragon on Aprll 1st, 2001

ﬂmﬁw J’; év Eﬁbp Litda.

Brdo julen Bustaria
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SAFETY CONDITIONS

Read thefollowing saf ety measuresin order to prevent damageto personnel,
to this product and to those products connected to it.

Fagor Automation shall not be held responsible for any physical or materia
damage derived from the violation of these basic safety regulations.

Do not open this unit
Only personnel authorized by Fagor Automation may open this

unit.

A Do not handle the connectors with the unit connected to AC

power .
Beforehandling theconnectors(mains, feedback, etc.) makesure
that the unit is not connected to AC power.

Use proper Mains AC power cables
To avoid risks, use only the Mains AC cables recommended for this unit.

Avoid electrical overloads
In order to avoid eectrical discharges and fire hazards, do not apply electrica

voltage outside the range indicated in chapter 2 of this manual

Ground connection
In order to avoid electrical discharges, connect the ground terminals of al the
modulesto the main ground terminal. Before connecting theinputsand outputs
of this unit, make sure that all the grounding connections are properly made.

Before powering the unit up, make surethat it is connected to ground
In order to avoid electrical discharges, make sure that al the grounding
connections are properly made.

Ambient conditions
Respect the temperature and humidity ranges specified on the chapter about

technica characteristics in this manual (1.3).

Do not work in explosive environments
In order to avoid risks, damage, do not work in explosive environments.
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Working environment
This unit is ready to be used in Industria Environments complying with the
directives and regulations effective in the European Community

Install the unit in theright place
It isrecommended, whenever possible, to instal the DRO so its power switch
of the back panel is at a distance between 0.7 m (27.5 inches) and 1.7 m (5.6
ft) off the floor and away from direct sunlight, hot air, coolants, chemica
products, blows as well as from relays, or high electromagnetic fields (about
0.5m or 20 inches) that could damage it.

Thisunit complieswiththe Europeandirectiveson e ectromagneticcompatibility.
Nevertheless, itisrecommendedtokeepit away from sourcesof e ectromagnetic
disturbance such as.

- Powerful loads connected to the same AC power line as this equipment.

- Nearby portable transmitters (Radio-tel ephones, Ham radio transmitters).
- Nearby radio / TC transmitters.

- Nearby arc welding machines.

- Nearby High Voltage power lines.

- Disturbance generating elements of the machine.

- Etc.
Safety symbols

Symbols which may appear on the manual
WARNING. symbol
It has an associated text indicating those actions or operationsmay hurt
people or damage products.
Symbolsthat may be carried on the product
WARNING. symbol
It has an associated text indicating those actions or operations may hurt
people or damage products.
"ELECTRICAL SHOCK" symbol
It indicates that point may be under electrical voltage

"GROUND PROTECTION" symbol
It indicates that point must be connected to the main ground point of

the machine as protection for people and units.
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WARRANTY TERMS

WARRANTY

All products manufactured or marketed by Fagor Automation has awarranty
period of 12 months from the day they are shipped out of our warehouses.

The mentioned warranty covers repair materia and labor costs, a8 FAGOR
facilities, incurred in the repair of the products.

Within the warranty period, Fagor will repair or replace the products verified
as being defective.

FAGOR is committed to repairing or replacing its products from the time
when the first such product was launched up to 8 years after such product
has disappeared from the product catal og.

It isentirdy up to FAGOR to determine whether arepair is to be considered
under warranty.

EXCLUDING CLAUSES

The repair will take place at our facilities. Therefore, al shipping expenses as
well as travelling expenses incurred by technical personne are NOT under
warranty even when the unit is under warranty.

This warranty will be applied so long as the equipment has been installed
according to the instructions, it has not been mistreated or damaged by acci-

dent or negligence and has been manipulated by personnel authorized by
FAGOR.

If oncethe service call or repair has been compl eted, the cause of thefailureis
not to be blamed the FAGOR product, the customer must cover al generated
expenses according to current fees.

No other implicit or explicit warranty is covered and FAGOR AUTOMA -
TION shall not be held responsible, under any circumstances, of the damage
which could be originated.

SERVICE CONTRACTS

Service and Maintenance Contracts are available for the customer within the
warranty period as well as outside of it.
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MATERIAL RETURNING TERMS

When returning the DRO, pack it in its original package and with its origind
packaging material. If not available, pack it as follows:

1.- Getacardboardbox whosethreeinsdedimensionsareat least 15 cm (6inches)
larger than those of the unit. The cardboard being used to make the box must
have aresstance of 170 Kg (375 Ib.).

2.- WhensendingittoaFagor Automation officefor repair, attach alabel indicating
the owner of the unit, person to contact, type of unit, serial number, symptom
and a brief description of the problem.

3.- Wrap the unit in a polyethylene roll or smilar materia to protect it.

4.- Pad the unit insde the cardboard box with poly-utherane foam on all sides.

5.- Sedl the cardboard box with packing tape or industria staples.
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DESCRIPTION OF THE DIFFERENT MODELS
(THEY MAY BE SELECTED WITH PARG4)

A. Controlling only the final position of the bend.

Thefoot switches and the hydraulic circuit are not controlled by thisNC. The
intermediate positions of the ram are detected by electrical microswitches.

Al Same as modd "A" with footswitch treatment and outputs for governing the
hidraulic valves for the 4 EXECUTION modes.

The rapid approach feed is not managed.
Especidly indicated for conventional down-stroke machines.

B. Sameasmodd "A" with alinear encoder or potentiometric scale for decoding
theintermediateram or bed positionsaffecting the bending approach speed and
depth:

With outputs to relays or to a PLC:

STOP - Top dead point overrun

S9 Fast ram approach.

S29  Slow speed controlled by the footswitches.

S28  Ram retraction.

With internal processing: (without externa output).
Going through "Y =sheet thickness' position to withdraw the X axis.
Bend position reached to start timing the bending process.

C- Control of the actual ram/bed position.
With interna processing of al the intermediate positions.

The footswitches control directly the position of the bending tool, Y axis.
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MACHINE MODELS. MOST RELEVANT PARAMETERS

Machine |[PAR 64

Model 5,4, 3 Bend confirmation

A 000 Type 1 and 3

Al 100 Type 1 and 3

B 010 |Type1[PAR 64(8) =1]and 2 [PAR64(8) = 0]
C 001

BEND CONFIRMATION OPTIONS. NEW BLOCK

1.- With contact pressure gage or electronic gage

PARG4

7 6 Bend confirmation (go to next block)

00 Contact pressure gage
Compatible with potentiometric encoder. B model

Contact pressure gage and pressure output

11 . :
proportional to the required tonnage

Electronic pressure gage (internal jumper at U4)
01 |ltchecks the trigger pressure proportional
to the required tonnage *

2.- With actual ram position reading
With PAR65(4) = 1 and interna jumper at U4, potentiometric linear encoder.

With PAR64(7,6) = (1,1) 018 offers a pressure command proportional to
the required tonnage*.

3.- By timing the ram up movement

With PAR51(7) = 1, the top dead point may be modified by programming the
ram's up time.

*  The required tonnage is proportional to the opening of the die and the
characteristics and dimensions of the sheet metal. The calculation isincluded
when treating each bend.

Page: 10 - Ingtallation Manual - NC-200 PB maon o



DIAGRAM OF A TYPICAL PRESS BRAKE
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1. UNIT DESCRIPTION

Thisunitisespecially designed to beused on punch presses. It allowsdisplaying
the position of the X and Y axes, controlling them aswell asthe raising device
(H), editing and executing part programs etc. The axes may also be moved
manually from the dro keyboard or externally with footswitches.

1.1 FRONT PANEL (SEE OPERATION MANUAL)

1.2 REAR PANEL

(@ ®

[/0 (Entradas/Salidas)

Axls feedback
— Coptoclon de ejes

[— RS-232-C

WNEF

MOUNTING BRACKET
/ BRIDA AMARRE

Dimensions of the Built-in modd (in mm):
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On the back of the unit, the following items may be found:
1.- Power switch.

2.- Three-prong power connector for AC and ground connection.
3.- M6 mm terminal for general machine ground connection.
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X2.- SUB-D type 37 pin female connector to connect the digital inputs and
outputs as well as the analog outputs.

X3.- SUB-D HD type 15-pin female connector for X axis feedback device.
X4.- SUB-D HD type 15-pin female connector for Y axis feedback device.

X5.- SUB-D HD type 15-pin female connector for 2nd axis feedback device.
auxiliary Y" axis (only on model "B").

X7.- SUB-D type9 pinmaleconnector for theRS-232-C serial lineconnection.

WARNING

Do not handle the connector s while the unit isunder power.
f’) Beforehandling theconnectors(mains, feedback, etc.) make

sure that the unit is not under power.

R /(FF

ItisNOT enough to turnthedisplay off by using the| ¢y| key
at the keyboard.

1.3 GENERAL TECHNICAL CHARACTERISTICS
Universal Power Supply between 100V AC and 240V AC £10% at a mains

frequency between 45 Hz and 400Hz, between 120V dc and 300Vdc
Mains frequency of 0 Hz (DC) and from 45 Hz to 400 Hz.
Power outages of up to 20 milliseconds.

10-year memory backup of installation parameter even when the unit is off.

The operating temperature inside the DRO enclosure must be between 5° C and
45° C (41°F and 113°F).

The storage temperature inside the DRO enclosure must be -25° C and +70° C
(-13°F and 158° F).

Maximum relative humidity: 95% non condensing at 45°C (113°F).

Front Panel Sealing: P54 (DIN 40050), Rear panel: IP4X (DIN40050) except
for built-in models in which case is: 1P20.
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2. CONNECTIONS AND CHARACTERISTICS

The connection for the RS-232 serial line (optional X1 connector) is not

described in this manual; but in a supplement for it.
CONNECTION OF THE FEEDBACK SYSTEMS

2.1

Thefeedback systems (scal es or encoders) are connected viaSUB-D HD type

15-pin female connectors. X3 and X4.

Characteristics of feedback inputs: X3, X4 and X5:

+5V input consumption: 250 mA
Admits square-wave signal (TTL). (A, B, 10)

Maximum frequency: 250 KHz,
minimum separation between flanks. 950 nsec.

Phase shift 90° +20°, hysteresis 0.25 V, Vmax 7V,
maximum input current: 3 mA.

High threshold (logic state 1) 2.4V <V, <5V
Low threshold (logic state 0) 0.0V <V, <0.8V

Pin Sgnal Function
1 A
2 IA *
Feedback sgnds
3 B
4 B *
5 lo Reference signd
6 /lo*
7 Alam
2 Al Feedback alarm
9 +5V Power for feedback
10 Not connected Not being usd a thistime
1 ov Power for feedback
12 Not connected Not being usd a thistime
13 Not connected Not being usd a thistime
14 Not connected Not being usd a thistime
15 Chassis Shidd

* For double-ended (differential) feedback
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2.2 INPUT/OUTPUT CHARACTERISTICS (X2)

A 37-pin female connector is used.

Signal characteristics of connector " X2":

The supply voltage is at +24V (£25%), thus the threshold
between a"0" and a"1" will be about +6V.

Characteristics of the inputs at 24V :

- Maximum load current: 100mA

- Minimum DC voltage: 18V

- Maximum DC voltage: 30V

The main characteristics of the digital outputs are:
(optocoupled with solid state relay wﬂ% a norm)élly open

contact)

- Maximum AC or DC voltage: 48V

- Maximum load current: 150 mA

- Maximum internal resistance.  240hm

- Maximum peak current: 500mA for 100ms

at 25°C

- Through current when open: £ 1pA

- Leak current: 200nA (Vload=100V)

- Galvanic isolation voltage: 1500V for 1 minute

- Activation time; £ 3ms

- Deactivation time: £ 3ms

Main characteristics of the analog outputs
Voltage range: +10V Resolution: 4.88mV
Maximum current:  10mA Offset: +30mV
| mpedance: 120 Ohm referred to GND

2.2.1 PRECAUTIONSFOR THE ELECTRICAL INSTALLATION

- Install diodes in anti-parallel on 24V dc electro-valves.
- Use shielded extension cables for the encoders and analog signal cables.
Install the shielded cables far from mains transformers.
- Separate the power cables from the signal cables in different cable hoses.
- Protect outputs connected to relays and contactors:
RC if supplied with 110Vac - 220 Vac
Anti-paralelel diode if supplied with 24Vdc

- Ground the following elements with a cable having a section between 1.5 mm
and 2 mm:

External screw on the rear of the unit.
Connector X2, Pin17 - Chassis
Pin 19 - Analog OV
Pin 2 and 20 - OV of the the 24V dc.
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2.3 INPUT/OUTPUT CONNECTION (X2).

Pin| /O] Common signals Model "A" Model "A1" Model "B" Model "C"
1 Chassis

2 [ 0V External

3 | 24V External

41 0O 24V User

510 X enable

6] 0O 1 = X fast, 0 = X slow

710 X direction

8] | Force X- RETURN footswitch

9| O Buzzer Fast approach Buzzer
10| O | HeightH,1=up

11] | X limit + (1o X)

12| | X- limit

13| | New block Ram up

14| 1 | BCD 1 switch [ |

15] | Pressure gage

16] | External key 1 External key "BCD 2" EXECUTION mode selector

17 Chassis

18| 1o Pressure or scale input

X analog output

19| /O] OV Analog.

20] 1 0V External

211 | 24V External

221 O 24V User

23] | Emergency

24| O | Y enable

25| O| 1=Yfast, 0=Y slow

26| O | Y direction

27] O | IN POSITION MANUAL mode MAN/EXEC mode | MANUAL mode [ MANUAL mode
28] O Ram retract Not used
29| O X, Y in position Feed ram Bend slowly Not used
30| | Y limit + (lo Y)

31] | Y- limit

32] | X retract MANUAL station

331 1| BCD 2 switch

34| | Y d|§able .

Semiautomatic

35] | External key Force X- / BEND footswitch

36] | External key "BCD 1" EXECUTION mode

37| O Y analog voltage | |

2.3.1 INPUT DESCRIPTION.

Section 2.3.3 shows the electrical diagrams for the indicated models. The
parameters mentioned there are described in chapter 3 of this manual.

The inputs are active high at 24V (PAR21 and PAR22 = 1....1).

Pin 18 may be configured as an analog input with a0V to +10V range. When
installing alinear potentiometer, it should besuppliedwiththe5V fromthedigital
feedback devices (pin 5 of X3, X4).
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PIN

FUNCTION

DESCRIPTION

In MANUAL mode, they limit the movement in the corresponding
direction.

11, 12, Limit switches.
30,31 | Hardware In EXECUTION mode, they abort the program.
In HOME SEARCH mode, they respond as home switches in the
positive direction
23 | EXTERNAL bisables the outpus
EMERGENCY . P
Displays error 7
1 - Continuous feed
5-position BCD 2, 3, 4 - Incremental feed with the pitch set by PAR 32
14, 33, lector in MANUAL
34 Selectorin 5 - Y axis disable in EDITOR / TEACH-IN mode. It only displays it. It
mode - PAR32 allows withdrawing the punch by external means in "C" mode.
Semiautomatic in EXECUTION mode
Models A1, B and C 36|16
1-RUN1 0]0
36,16 | . 2-RUN 2 0]1
BCD" selector 3.SET 1o
4 -JOG 111
Model A
35, 36, L
16 External key Allows duplicating any 3 keys that may be selected - PAR 31
simulation. PAR 31
Model A1, B and C . . ) .
8, 35 . . They respond according to the logic defined with the "BCD" selector
footswitch connection
Models A, A1, B If PAR65.1=1, requires previous input at 132
13 Next block Confirmation of RAM at top dead position. Make sure that 113=1 to
ext bloc begin the home search (A, Al, B)
Models A A1 Retracts the backstop X if there 's a conflict when bending,
' conditioned by the editing attribute B in the slow speed stage
32 FAST approach before the bend conditioned to the maneouver safety
Model B, C that requires "busy hands".
The change to SLOW is forced at a previous programmable position
Model A, A1, B A - Electrical signal from the pressure sensor
Al - Confirmation that the programmed maximum pressure has been
15 exceeded to begin the delay "D".

Pressure sensor
section 2.3.4

Not connected. if the machine does not have a pressure sensor.
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2.3.2 OUTPUT DESCRIPTION

If any of the outputsis going to be connected to some highly inductive device,
a "1N4000" type diode must be installed in antiparallel. It is not required on
auxiliary relays of lessthan 20 mA.

The drives are enabled with auxiliary relays (section 5.2).

PIN FUNCTION DESCRIPTION
56 7 Axis enable
24 ' Zé 26 FAST/SLOW Enabling drives or frequency inverters for open loop control.

DIRECTION PAR46

To control drives in closed loop drives.
Analog voltage

18, 37 outputs. PAR 64, When installing a pressure transducer or potentiometric scale,

connect it to pin 18 and change the position of the internal

PARG65 )
jumper.
27 | MANUAL mode | MANUAL mode selection confirmation.
10 H output It activates the auxiliary output to raise the X axis backstop. R
outpu axis function, ON /OFF conditioned by the "H" editing attribute.
Models A, AL, B A - R.e.tractlon contr"olnby tr!gger time after the presure gage
28 conditioned by the "D" attribute.
Ram retraction. Al, B - Forced retraction up to the top dead point. Bending time
Section 2.3.4 conditioned by the "D" attribute.
Model A Signal to the electrical cabinet to enable the FAST approach
Axes in position buttons or SLOW bend footswitch.
Model Al Single output.
The FAST/SLOW change is handled with external resources
Approach and . .
. from the electrical cabinet that manages the FAST buttons and
29 bending X
the change switch.
Model B At all models, it is reset with :
SLOW approach. I:itZ -(bA,tAlg orY = e (B, C) at the beginning of the bend if
Section 2.3.4 attribute
115 when exceeding the bending pressure
Model B
Fast movement It resets in the programmable change position that forces the
9 handling. Ram slow motion output 029.
approach.
Model A, A1, C | Buzzer to warn the operator about "permission to bend”
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2.3.3 INPUT/OUTPUT CONNECTION
2.3.3.1 INPUT/OUTPUT CONNECTION. MODEL A

With neither foot switch connection nor ram control outputs.

From the electrical maneuver, it is possible to differentiate the function of the
foot switches depending on the work mode. The confirmation of axes IN
POSITION isgiven by 027 in MANUAL and O29 in EXECUTION.
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aod

INPUT/OUTPUT CONNECTION. MODEL Al
Theoutput for rapid ram approach must be handled externally fromtheel ectrical

cabinet. The fast ram down movement must be handled with O27 active, both

axes in position (MANUAL or EXECUTION).

2.3.3.2
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2.3.3.3 INPUT/OUTPUT CONNECTION. MODEL B
With footswitch connection. Manual control and ram controlling outputs.
Outputs 09, 028 and 029 only define the ram movement.

Use the electrical maneuver and the safety module to decode and govern the
relevant valves.
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INPUT/OUTPUT CONNECTION. MODEL C

With footswitch connection and manual control.

2.3.34

lapoou3

[ 3 m
N
:
a 5
o <
\ A 4
2z ve €€ T €Zg7 Auo<wmm3mwmmn_
a334 1svd
v ce NOILVLS VANV
€T [—— 3344
AT te 82— 334
IYNYILXT € ———Pp 3344
AVZ —
" omm ¥3azzng _
" dd 00¢ -ON
_ IVANVYIN > _
N 6T ‘A
11 YANo YAaNo 11
~ A DOTVNY & X 90TVNY =~
NooTaIa A |2¢ NOILO3HIa X
aF3as A |5¢ 03345 X
Favna A |7 379VNT X
1€ 0¢€
C|c il
£ S
= (= (=
< < X [x \
| D O L~ /V/
~ %N/
O.&M
e 2
e A
\ A 4 = — v
IATVA
1OMLNOD 0' 1041NOD  [E—
HOLON dOLON —
Jlapoougy
—]

Page: 22 - Ingtallation Manual - NC-200 PB




2.3.4 BLOCK CHANGE SYNCHRONISM. MODELSA, A1,B

There are three ways to synchronize when going from one block to the next at
the end of abend. If a pressure gage* (transducer) isinstalled, P64.6 =1, the
editor offersthe possibility to program the trigger pressure proportional to the
length of the sheet metal (see next figure).

1. With the transducer connected to input 118 (P64.7=0), this positioning dro
(NC) comparesthe active pressure with the one programmed and provokes
the sequence for bend timing, ram return and block change.

2. Reserved for special machines using apressure driven hydraulic system . It
outputs a pressure command (O18) and it waits for the command to start
bend timing at 115.

A residual command (PAR38) is output during ram approach retraction.
3. With the signal from the pressure gage connected to 115 [PAR64(6) = Q].
In all 3 cases:

. 029 AXESIN POSITION. To enablethe action of thefoot switch and theram
down movement.

Itiskept active during thewholesequence. Itisresetif thereisa"B" attribute
with X axis retraction and while returning the ram.

. 028 RAM RETURN SIGNAL (Delayed connection)

Thedelay startswith 115 or when exceeding thevoltage threshold at | 18 once
the rated (nominal) bending pressure has been reached.

It is reset when the ram reaches the top dead point.

*  Recommended pressure-voltage transducer:
GEFRAN MOD TKG-N-3-M- xxxx-M (www.gefran.com)
Range up to 500 Bar
Output OV to 10V
Internal adjustment of bottom of the scale
Power supply 15 Vdc - 30 Vdc

mooR NC-200PB - Ingtallation Manual - Page: 23



_ i i Par64 (6) =1
1- Pressure reading input Para (7) = 0
118 Par65 (4) = 0
Analog / \
input 1
I
2- Pressure analog output
) Par64 (6) =1
018 Par64 (7) = 1
Analog Par65 (4) =0
Output
3- Manometric pressure gage
) P 9ag Par64 (6) =0
115
132
"A" MODEL. 029
— <— Retract X
028
]
N
113 4
<
|
|
1 2 3 4 5 6
1. X, Y axesin postion.
2. Punch-sheet contact, optional X axis retract (B).
3. Pressure reached, programmable bending time (D).
4. Beginram return.
5. Top dead point reached.
Go to next block, optiona delay (T).
6. New XY axes podtioning.
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2.34.1 DELAYED RETURN OF THE RAM. MODEL " A"

With pressure sensor signal connected to 115, the programmable delay for
RAM UP begins.

When the pressure sensor triggers:

a. It activates O28 to force the ram to return automatically. It is affected by
the timer (PAR29 + D). As a precaution, a minimum delay is forced
(PAR29).

b. It resets 028 and it goes on to the next block.
There are three possihilities:

bl With a"D" vaue too high, the ram reaches the top dead point, it
activates 113 before the delay is over.

b2 If D =0, after the PAR29 delay.

b3 If thedeay isover (PAR29 + D), it forces it to go to the next block
without waiting for 113.

In "b1" and "b2" modes, 113 resets the timer and O28.
If it reaches the top dead point, it goes on to the next block.
If PAR65.1=1, it requires a previous flank at 132.

Manometric pressure gage PAR64(6) =0

PAR51(7) = 1
115
IN_POS 029
<« PAR29 | D
RETURN 028 N
TOP DEAD POINT _l
113
Block ] ] ] ]
Change 1 l
a bl b2 bl b3
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2.3.5 BLOCK CHANGE SYNCHRONISM. MODEL B

Description of the diagram according to positions 1 through 6:

1.

With X and Y axis already in position, the FAST approach is activated from
the MANUAL control station 132 or only SLOW from the "BEND"
footswitch (135).

In the change position, Y= PAR33 or programmable, the SLOW speed is
activated with the "BEND" footswitch.

When pinching the sheet metal, Y = thickness, it resets O29 until the X axis
is fully retracted, if attribute B.

Reading of the final bend position.

If PAR64(8) = 0, when the programmed depth is reached, it checks if
Y-Y' < PAR25 of the auxiliary feedback device.

If PAR 64(8) =1, it waitsfor the signal from the pressure gage or transducer.
It starts timing, attribute D. 18 aborts the timing and forces 028, RETURN.

Once the programmed bending depth has been reached, the auxiliary
feedback Y' compares the difference Y -Y' < PAR18 to begin the bending
delay, "D" attribute.

After thedelay "D" and depending on the selected cycle, it activatesthereturn
028:

If RUN1, RUN2 - Automatic or when interrupting with 8.
If SET- With footswitch 18 (attribute D is ignored).

If JOG - Maintaining 135.

When reaching the final dead point, it begins the next block.

2.3.5.1 PRESSURE ANALOG VOLTAGE

Setting PAR64.6.7 = 1 configures O18 as the analog voltage output for
pressure.

It value (OV - 10V) is proportional to the requested tonnage indicated
on the attributes page (proportional to the length of the sheet metal) of

EDITOR mode or on the auxiliary page @ <Tool> of the
MANUAL mode.

It offers aresidual value (PAR 38) in the ram approach and return stage.
It is reset when the ram is kept at rest at the top dead point.
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FAST/SLOW
change

SLOW
029

Retract X

\

- Position

Y' - Auxiliary scale

J’ PAR33

1

Programmed Y coordinate

Programmable

D

programmable
By default: P29

135

135

135

> top dead point
By default: PAR28

~

FAST
09

RETURN
028

132

18 in EXEC.
RUNL, RUN2

MANUAL-SET
18

BEND

2

3

footswitch

4

X, Y axes IN POSITION. To enable 029, 09 028

___STOP X+Yin
Cut off valve motion
MANUAL CONTROL
STATION 132
Begin bend
FOOT CONTROL a Fina FOOT
STATION, BEND 135 bend CONTROL
: , position STATION
[Sheet pinched | 18
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2.4

MACHINE REFERENCE (HOME) SEARCH

In this mode, the initial values are preset in a fixed reference position.
If PAR14.4 =1 on any axis, home search is mandatory on that axis every time
the machine is turned on.

Thisunit startsin | mode and suggests homing the X and Y axes directly

with @ . To quit this mode without homing, pressﬁ| : E] and key in the
access/exit code: 719200

If PAR14.4 =0, homesearchisonly required on machine setup. At thebeginning,
the software limits PAR12 and PAR13 should be opened to their maximum
values to prevent this NC from forcing uncontrolled movements in order to
position the axes within these travel limits.

Should thishappen by mistake, the movement may be stopped by pressing @

Being PAR14.1 = 1 (Floating home search), if whilein this state you pressg
[access code], the affected axis will show the value: PAR12 + PAR26 asinitial
value. When pressing the relevant key : @ , itwill suggest the PAR10value
by default with an option to select any other as described in later chapters.

Exit by pressing ﬂ

24.1 X AXISHOME SEARCH

PAR14 establisheshow the machinereference (home) searchisto becarried out.
All models perform this home search in the positive direction.

TheX axisusually hasatravel limit switch: PAR 14 bit 1=0and arotary encoder.
The home searching sequence is as follows:

Set the NC in Home search mode by pressing E] :
The | led will turn on.
If the home search for any of the axes is defined as "floating"

(P14.1 = 1), it requests the password (719200) after pressing tﬂ :
Select the| 1T | axis. The unit will display the text "START".

Press @ :
The Axismovesin the positive direction, backwards, in rapid until reaching the
positive travel limit switch causing a stop (PAR34).
Oncetheswitchispressed, it returnsat slow speed until thereference mark (10)
of the rotary encoder is detected. At that point, this unit displays the value set
at PAR10 (that will correspond to thereal value from the center of thedieto the
support side of the X axis). See section 2.4.5
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2.4.2 Y AXISREFERENCE (HOME) SEARCH. MODELSA AND Al

Movethesliding cam that activatesthetravel limit switch of theram so
it reaches the top dead point.

a If the machine has travel limit switches, the home search procedure is the

same as the one described for the X axis; but it isonly enabled if 113 =1,
ram at top dead position.

b- If the machine does NOT havetravel limit switches (whichisvery common
on down stroke models), set PAR14 bit 1 = 1 to indicate that the reference
position is floating.

The homing sequence is as follows:

InMANUAL mode, movetheY axispreferably inthe Y + directionto make
sure that the backlash of the rack-and-pinion is properly compensated for.

With the pressure regulator adjusted to the minimum, actuate the "BEND"
footswitch until the ram reachesitsfinal position. Output O27 isactive ("A"
model) to enable the footswitch.

Measure the distance between the support bases of the punch and die.
This distance will be the Yref to be preset.

Press E] . The JD_ led will turn on. Select the axis.
Enter the password (719200).

This unit displays the real position and the axis remains on stand by, (by
default, it suggests the PAR10 value). Preset the reference value Yref and

press \Tg’ toassumeit. It displaysthe coordinate (Y = Yref - Hpunch- Hdie)
compensating the height of the tools that are active. See section 2.4.5
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24.3 Y AXISHOME SEARCH. MODEL " B"
Usually, this axis has home switches on UP-STROKE models.

- Position the table or the ram at the far-end position activating the limit switch

[13.

- Press E . The | led turnson.

- Select the @ axis. It displays the word "START".

. Press ™| to reach the home position.

- Actuate on the "BEND" footswitch until the punch or the die (on up-stroke
models) goes to its final position.

a) With alinear encoder [PAR 65(4) = 0]:

: Pressy to synchronizetheY axishomevalue set in PAR10 with that
of its associated axis Y.
b) With alinear potentiometer [PAR 65(4) = 1]:
It requirestwo synchronization pointsfor the value of the Y axiswith the

position of the table in order to obtain the V/mm constant of the
potentiometer and set an initial reference value.

1- Pressr , it displays the value of the potentiometer cursor in volts.

It enables the MANUAL mode.

ENTE®

2- Press| o

3-Use|+| to movethe Y axis to the far-end position towards Y -.

Activate the BEND footswitch again until the final position.

ENTE®

Press| 3 | again.

Quit by pressing

-
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244 Y AXISHOME SEARCH. MODEL " C"

An up-stroke or down-stroke model "C" has alinear encoder and controlsthe

actual (real) position of the ram using foot switches. It usually has travel limit
switches.

If PAROO bit 6 = 0, hasbeen set for alinear encoder with aregular reference
mark (without distance-coded reference marks), the homing procedure is the
same as described in section 2.4.2 (a)

If PAROObit 6 =1 hasbeen set for alinear encoder with distance-coded reference
marks.

The homing sequence is as follows

Set the NC in Home search mode by pressing $_J| :
The | led will turn on.

Select the 2] axis. The unit will display the text "START".

Press @ :

Theaxismovesupwardsinthe positivedirection until detecting two consecutive
reference marks (10's) and it displays the reference value set at PAR10.

PAR1I0=D-0O+¢€
Where D = Distance between the support bases between the punch andthedie.
O = Offset value indicated on the label of the linear encoder
€ = (See the next section 2.4.4)
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245 PRECAUTIONSWHEN HOME SEARCHING

Thesoftwarelimitsset by PAR12 and PAR13will indicatetherea valuesreferred
to machine zero and they will correspond to the + and - limits slightly short of
the positions of the travel limit switches or hard stops.

Thefloating-homesearchontheY axis(PAR14.1=1) isalittlerisky if thehome
value iswrong and does not match the actual distance between the supporting
sidesof thepunchanddie. Thesoftwarelimitsset by the OEM may beovershot.

TheY axistriesto recover a position within the software limits with the risk of
exceeding the limits of the worm gear mechanism.

As a precaution, make sure that the ram isin the upper area (113 = 1) to make
the home search sequence possible.

If the machine hashome switches (PAR14.1 = 0), thecontact point of themicro-
switch with the cam should not betoo closeto the position of thefirst reference
mark (10) of the encoder. The + limit switch is also the reference input that is
deactivated when reversing the movement direction. A certain margin should be
kept in order to reach astable slow feedrate before receiving the reference mark
(10) also overshooting the amount of backlash set at PAR16. Standard clamps
allow some rotation of the encoder body to make this adjustment easily.

Oncethe home search isfinished, the axis movestowards X - until it reachesthe
software travel limit (always less than the hardware limit set by the X+ home
switch) until reaching the position = PAR13 - PAR26.

On open-loop controls, the 10 signal sends a stop command; but there is no
assurancethat theaxiswill beheld at that position. Thereisaslight overshooting
even when selecting a slow home search speed.

Selecting the reference value for PAR10 takes three steps:

1- Set PAR10 with any value and execute a home search for a first rough
approach.

Calculate the "€" difference: € = PAR10 - final position reached (+ value)

2- The fina value for PAR10 will be: The requested distance between the
support bases between the punch and the die + €.

3- Set the software travel limits PAR12 and PAR13.
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25 RS-232-C CONNECTION (CONNECTOR X7)
The RS-232-C serial communications line uses a 9-pin male SUB-D type
connector.

Parameter PAR90 sets the transmission speed through thisline. See section 3.5in
this manud.

The operating mode for this feature is described in chapter 5 of the Operating
Manud.
Signal  Eunction

Pin
1 NC Not connected
2 RxD Recelve Data
JE
4
5

TxD Transmit Data
NC Not connected
GND Ground

6-9 NC Not connected

[O loooco
o000,
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2.6 POWER AND MACHINE CONNECTION

ThisNC can be connected to an AC voltage anywhere between 100V AC and 264V AC
+10% at afrequency between 45 Hz and 400 Hz. Between 120V dc and 300V dc without
having to select it depending on the country where they are installed thanks to their
universal power supply.

Alwaysmount it vertically so itskeyboard iswithin operator'sreach and itsdigitsare
easily visible (at operator's eye level).

Do not connect or disconnect this NC connectors while it is under power.

Connect all metallic partsto acommon point on the machinetool and it to the general
ground point. Use cables of enough gage (no thinner than 8 mny).

2.7  TURNING THE UNIT ON AND OFF

Turning the unit ON
The unit isturned on by actuating on the power switch of the rear panel
ThisNC runsaself-test and showsonthe LCD display thetext: “ Fagor NC-200PB, Press

“2’ and the and @ displays show "Fagor dro" if everything is OK and the error
number if otherwise. See the appendix at the end of this manual.

Turning the unit OFF

If you press @]] this NC turns off the displays while maintaining the power supply to

the feedback systems and goes on reading the position of the axesat all times. Thisis
not the case when the equipment is switched off by means of the switch on its rear
panel.

To reset the displays, just press this basta ﬁ again, as long as this NC is getting
voltage (plugged in and with the switch on the rear panel on).

Notes:
- Before powering this NC down with the switch on the rear panel or disconnecting it
from mains, it is a good idea to press the E]J key in order to store the current
position of the axes permanently. )

- If theunitispowered downwithitsrear panel switch or thereisapower outage without

0N / Be

previoudly having pressed | g ] , this NC will keep the last position of the axes for at
least 30 minutes.

- Theunit will display ERROR 2 when powered back up if the position reading was lost
when turned off while the axes were moving or after the accidental backup period has

expired without having saved the current position by previously pressing E :
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3. INSTALLATION PARAMETERS

These NC's have a number of installation parameters to configure it for a
particular application.

These parameters may be saved into a peripheral or uploaded from it through
the RS-232-C serial communications line.

The format for these parameters depends on whether they are genera or
particular for each axis.

. If it affects the axes, press the corresponding axis key to modify it.

. If itisagenera parameter, the X display will show its current value.

. The LCD display will show the description of the parameter and its number.
There are several kinds of parameters depending on how to set them:

- Binary vaues (1/0) are displayed in an 8-digit row identified as 1 through 8
from right to left.

Their state changes by pressing their associated number key E to @ :

- With decima values, select the axis and key in the value.

. Options, thevalueisselectedby pressing [+ |whichwill show thevariousoptions

in arollover way.
- Simulated key code, by accessing the corresponding key.

Some parameters may be accessed directly ( @" , [parameter number] ) :
PAR28, PAR50, PAR51.
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3.1 PARAMETER SETTING

Machineparameters PAR5S0, PAR51 and PAR90 enable specid featuresof thisNC.
The user may access them directly.

Ininitia mode, preﬁ@| [ parameter number] .
The rest can only be accessed by installers and technicians.

Press and hold @\ for at least 2 seconds, when the displays start blinking,

press EI .
Key in the access code: 060496 to access the general parameters.

Once on the menu, to access a particular parameter, press:

ENTE®

? [Parameter number] |

The LCD display will shows the parameter number and a short description.
. If itisagenera parameter, its value is only shown on the first display.
. If it is an axis parameter, each axis display will show its current value.

In this case, select the axis by pressing its key ( @ or @) and key inits
new value.

- To go to the next parameter saving the changes:

ENTE®

Press| %] or [+| to go to the next one.

To return to the previous one, pressE

- Pressing thekey of the other axis (@ or @) savesthevalue of the previous
axis and it goes on to edit the new selected axis.

- Pressing @| will quit the parameter editing mode.

- If while changing the value of a parameter, @| ispressed, the unit will ignore
the new value and will assume the previous one.

Page: 36 - Ingallation Manual - NC-200 PB rsoR o



Binary values(1/0) aredisplayedinan 8-digit row identified as 1 through 8 fromright
to left.

X X X X X X X X

8 7 6 5 4 3 2 1
PARA-
METER|FUNCTION

PAROO | Feedback configuration, different per axis. Binary type.

This parameter sets the specific characteristics of the feedback

device (rotary or linear encoder) used to read the axis position.

Digit
8 Direction of thedistance-coded |0 (0O = I ncreasing, 1= Decreasing)

Fagor offerstwo types of linear encoders depending on the type of
referencemarksthey use (10): thestandard onewith several reference
marksevery 50 mm and the onewith distance-coded reference marks
(models with "O", e.g.: MOV X, FOP, etc.).

When using arotary encoder or astandard Fagor linear encoder
(without "QO") for this axis, this bit must be set to " 0".

When using an "M" or "F" series Fagor linear encoderswith
distance-coded reference marks (e.g.. MOV X, FOP) for this
axis, this bit must be set to "0".

Whenusinga" C" typelinear encoderwith distance-coded r efer ence
marks, (e.g.: COX, COVP) for thisaxis, thisbit must besetto"1".

7 Pitch of the distance-coded 1o (0 = 20 mm, 1 = 100 mm)

This bit isignored if bit 6 has been set to "0".
When using Fagor M or C serieslinear encoders, thisbit must be"0".
When using Fagor F series linear encoders, this bit must be "1".

6 Type of linear scale'slo (0 = Fix, 1 = Coded)

Fagor offerstwo types of linear encoders depending on the type of
referencemarksthey use(10): the standard onewith several reference
marksevery 50 mm and the onewith distance-coded reference marks
(models with"O" e.g.. MOV C, COS, etc.).

When using arotary encoder or astandard Fagor linear encoder, this
bit must be set to "0".
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5 AXxisunits: 0 = mm, 1 = inches

These units refer to the feedback and not to the display which may

be changed with the @ key.
4 Not being used at this time. It must be set to "0"
3 Not being used at thistime. It must be set to "0"
2 Type of feedback signals (0 = TTL)

This bit must be set to "0". A value of "1" will be ignored.
1 Counting direction (0 = normal, 1 = reverse)
Regulation for press brakes:

X axis retraction in the positive direction.
Ram up movement in the positive direction.

If an axis count increases or decreases in the opposite direction to the
one desired, change the value of this digit. It conditions the setting of
the sign bit PAR46(2) and the sign of the analog voltage.

PARO1 Feedback resolution, independent for each axis,
Possible values:  from 0.0001 mm to 1 mm.

From 0.000001 to 0.03937 inch
factory setting: 0.0050 (mm).

PARO2 TTL multiplying factor (subdivision). Independent for each axis.
Options: x4, x2, x1 and x0.5.

The selection of these values rotates by pressing [?

Thefactory setting is. x4 and it is the one used for FAGOR linear
encoders (scales).

When using an encoder, the resolution is calculated as follows:

Resolution = _ Leadscrew pitch (mm/turn)
NXFXxi

Where:

F = isthe chosen multiplying factor .

I = Gear ratio. Number of teeth of the Y axis crown on conventional
machines.

N =Number of encoder lines (pulses/ turn).
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PARO3

PAROS5

PARO8
Digit

rest

External multiplying factor (EX Etype) when using linear encoders
with distance-coded reference marksand TTL feedback signals.
Independent for each axis.

Options: 1, 5, 10, 20, 25, 50. Factory setting: 1
These values are selected by pressing |7/

For example:

For standar d Fagor linear encoder swithsquarewavesignas(without
"O" or "P") eg.. MX, CT, CX, etc. it must be set to "1".

For Fagor linear encoder swith squar ewavesignalsand distance-
coded reference marks (models with "O"), eg.. MOX, COX, etc.
it must be set to "5".

For Fagor linear encoder swith squar ewavesignalsand distance-
coded reference marks (models with "O") and 0.5um resolution,
eg.. MQY, COY, etc. it must be set to "10".

Resolution correction factor. Range: 0 to 9,999

It may be used for adapting any resolution when the encoder is
affected by a mechanical gear reduction.

Example:
Leadscrew pitch: 20 mm - Gear ratio, | =72 teeth
Encoder 100 pulses /turn -PAR2 =2
Resolution = 20  =0.001388833889
100.2.72
Set:
PAR1 = 0.0013
PAR2 = 13 =0.936 Rouding the 3rd decima to the
13.88888889 least possible error.

Feedback alarm enable. On if = 1 and Off if = 0.

Detects the feedback aarm provided by the encoder through pins
7 and 8.

Fagor models DO NOT provide this signdl.
Not being used at thistime. They must be set to "0".
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PAR10 Absolute value set on each axis at the end of the home search.
On press brakes, it coincides with (see section 2.4):

On the X axis: the distance from the center of the die to the support
side of the X carriage.

Onthe Y axis: The distance between the support sides of the punch
and the die.

Factory setting: O.

Thisvalue will be in mm or inches depending on whether the INCH
LED is off or on.

PAR12 To set the minimum axis travel limit referred to the value set for
PAR10. Range within £99999.999

Thisvaluewill bein mm or inches depending on whether the INCH
LED is off or on.

If PARO8(2)=1 (limit alarms ON), when the axis exceeds this
distance, the corresponding axis display starts blinking until it is
moved back into the work zone.

PAR13 To set the maximum axis travel limit referred to the value set for
PAR10. Range within £99999.999

Thisvaluewill bein mm or inches depending on whether the INCH
LED is off or on.

PAR 14 It sets how the machine reference search (10) will be carried out .

Digit
8,7,6,5 Not beng used at this time. They must be set to "0".

4 If =1, mandatory home search on power-up.

3 If =1, The whole home search is carried out at ow speed.

2 If = 1, it does not use a home switch.
Home search begins dowly in the negative direction. It ends when
detecting the 1st marker pulse (home signal) of the encoder.

1 If =0, The selected axis movesin rapid in the positive direction up tot

home switch and returns at slow speed until detecting the home pulse.

If = 1, the home position is floating.

When pressing B , It requests the password (719200).
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PAR 16

PAR 17

X axis:

Y axis:

PAR18

PAR19

It sets the value of the leadscrew backlash to compensate for.

Backlash compensation requires unidirectional approach
(PAR17=1o0r 2

Range: £99999.999

On the X axis, it is obtained usng a ssmple back-and-forth movement
and a did indicator.

Onthe axis, the worm backlash is negligeable and the ram holding nut
Is ignored because it is dways forced in the same direction.

It sets how theleadscrew backlash compensation will be applied with
unidirectional approach.

2 = It will be applied when moving in the positive direction.
1 = Resarved.
0 = There is no unidirectiona approach.

It forces to "0" any value selected in PAR16.

It indicates the multiplying factor applied onto leadscrew backlash,
PAR16, inorder to cal culatethe overshooting distancein unidirectional
approach. In order to assurethat thereturn will be done at slow speed,

set P26 > P16 x P18  Possible values; 1 to 255

Indicates the reduction factor of the Kv gain. It affects exponentidly in
base 2.

For example: PAR19 = 3 means a reduction factor of 23 = 8.
Possible values: between 0 and 20. Recommended vaue: 10

(1) Negative |
(2) Positive (X) ||
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PAR21 Indicatesthe active level of thefirst 8 inputs.
By default, they are set to "1 meaning that they are activated with 24V
Digit Pin
33 BCD?2
14 BCD
32 Retract X axis.
13 Go to next block
31 Y axisnegativetravel limit
12 X axisnegativetravel limit
30 Y axispositivetravel limit

11 X axispodsitivetravel limit
PAR22 Indicatesthe active level of the next 7 inputs.

By default, they are set to 1" meaning that they are activated with 24V
Digit Pin

NWhAOTO N O

=

Not being used at this time. It must be set to "0".
23 Emergency
8 "Return” foot switch.
36 External key 3 (A). EXECUTION mode selector
35 External key 2 (A). "BEND" foot switch.
16 External key 1 (A). EXECUTION mode selector
34 Disable the "Y" axis (Teach-in)
15 Hands-on palm switches / pressure level.

R NWKAOOOO N

PAR23 Indicates the active level of the first 8 outputs.
By default, they are set to "1" meaning that when activated, they

provide 24V.
Digt Pin
8 9 Buzzer. RAPID approach (B)
7 27 Manua mode active
6 26 "Y" axis moving direction
5 7 "X" axis moving direction
4 25 "Y" axis fast movement
3 6 "X" axis fast movement
2 24 "Y" axis enable
1 5 "X" axis enable

PAR24 Indicates the active level of the next 3 outputs.
By default, they are set to "1".
Digt Pin
8-4 Not being used at this time. They must be set to "0".
3 29 Axes in position (A). RAM down.
2 10 "H" output
1 28 Retract RAM.
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PAR25

PAR26

PAR27

In-position zone.

Itisthedistancebeforeand behind the point wheretheaxisisconsidered
to have reached its target position.

(Modd B). Onup-strokemachines, it representsthemaximumdeviation

\v4

alowed between the Y axis podtion and that of its
associated linear encoder or potentiometer to confirm the
end of the bend.

(See the following time diagram)
Possible values: From 0.0001mm to 99999.999 mm

(From 0.000005" to 3937").

Recommended value: between 0.02 mm and 0.05 mm

Indicates the braking distance (dowdown point)
By default, this unit sets P26=P27 if P26<P27

(See the following time diagram)
Possible values: From 0.0001mm to 99999.999 mm

(From 0.000005" to 3937").

Recommended value: between 1 and 5 mm.

Indicates the stopping distance (stop offset).
It does not admit PAR27 = 0.

(See time diagram below)
Possible values: From 0.0001mm to 99999.999 mm

(From 0.000005" to 3937").

Recommended value: between > 0 mm and 0.5 mm

The description of Par27 continues on the next page.
PAR27 and PAR47 must be coordinated in order to ensure that the
known final position is within the in-position zone (PAR25). See

chapter 5.

Par 27
Direction
Fast
Speed Slow
Enable
0O29INPOS
 ePar2s
Par 26

¢ )
Bl v
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PAR28

PAR29

PAR30

PAR31

PAR32

It may beaccessed directly to set thetop dead pointinMANUAL mode.
Default value of the relative distance between the punch and the die to
return ram after each bend.

Possible values: From 0.0001mm to 9999.9999 mm
(From 0.000005" to 393.700").

It may be forced from the editor. "B" and "C" models.

Default vaue of the delay of the punch in contact with the sheet metal
at the end of the bend.

Possible values: between 0 seconds to 9.9 seconds.
It may be forced from the editor. It isreferred to asthe "d" attribute.

Default valueof thedday appliedtothe X axismovement beforethenext
positioning move.

It may be forced from the editor. "t" attribute.

WitheectronicpressuregageinMANUAL mode, delay between113and
pressure acknowledgment.

Possible values; between 0 seconds to 9.9 seconds.

(Modd "A™). Configuration of the 3 inputsfor externa key simulation
through pins 16, 35 and 36 of 37-pin connector X2.

- Toassign akey toinput | 16:

Press@ and then the key to be assigned.
- Toassign akey toinput |35:

Press and then the key to be assigned.
- Toassign a key to input 136:

Press and then the key to be assigned.

Configurationof theINCREMENTAL MANUAL SWITCH positions
(pins 14, 33 and 34 of the 37-pin connector X?2) to externally select
the jog increments.

Normally, a 5-position BCD switch is used (positions 1 to 5).
Position 1isused for continuousjog, position 5to disablethe"Y" axis
and to select the semiautomatic mode (pin 34) and the threein between
for incremental movements.

The message screen shows "PAR32.N" where "N" is a vaue
between 0 and 3 related to the switch dia position.
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PAR33

PAR34

PAR32.0 isreserved as CONTINUOUS JOG mode. It does not
affect the resolution.

PAR32.1 to PAR32.3 Vaue of the INCREMENTAL JOG in
multiples of resolution units (according to PAROL).

For example, if the resolution selected in PARO1is5 micronsand
with the switch set to position 4 the axisisto be moved 500 microns

(0.5 mm) every ti me{E[ E are pushed, PAR32.3 must be assigned
the value of 100.

The maximum value is 255 units of resolution.

p%gl%*N Vicl_:BE PN 14 | PIN 33| PIN 34 FUNCTION
1 0 0 0 0 |CONTINUOUS JOG
2 1 1 0 0 |12 INCREMENTAL POSTION
3 2 0 1 0 |2nd INCREMENTAL POSTION
4 3 1 1 0 |3dINCREMENTAL POSTION
5 0 0 1 |DISABLEY / SEMIAUTOMATIC

Inch

|Incr.1e, 3 g2 [Incr.3
Cont ol o DlsabIeY
auto

Speed change position. Models B and C.

It sets the relative height between the punch and the top side of the

sheet wherethe speed isto be changed from fast to slow in the down

stroke. Possiblevaues.  From O mm to £99999.999 mm
(From Q0" to £3937").

PAR33 = 0 means that the speed change takes place when the ram
touches the sheet.

Delay set for the change of homing direction in order to soften the jerk
originated when reversing the direction of the movement.

Range: 0 to 9.9 seconds.
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PARS35

PAR36

PAR37

PAR38

PAR39

PAR40

PAR41

PAR42

Indicates the duration of the "in-position” output O29 that enables
the "BEND" foot switch.

Possible values: between 0.1 seconds and 9.9 seconds.
If =0, the signal stays active permanently.

Theoutputiscanceledif thereisabackwardsmovement of the X axis
in the bending stage and while returning the ram.

Configuration of the X axis withdrawal (retract).

0=Moveitinincrementa modein the X+ direction the distance set
by PAR37.

1 = Moveit in absolute mode the value set by PAR37 .

X axisretraction distance (incremental) or position (absolute) when
activating the 132 signal of the 37-pin connector X2 on Model "A"
or when the punch reaches the "Y =sheet thickness' position on B
and C models.

Possible values. From 0 mm to 99999.999 mm (From 0" to 3937").

Minimum residua tonnage in the ram approach / retraction stage.
Range: 0 - 99 tons

Analog voltage centering. Back-and-forth movement for balancing
the sign of the analog voltages.

M easure the analog voltages of this unit in both directionsin any of
theranges (fast or slow). Calculate the difference and divide by two.

Try different values of multiples of 5 mV to obtain the best balance.
For example: 6.135 and -6.120 => (0.015 difference)/2 = 0.007
Round it off to the closest value: 0.005 or 0.010

Proportional gain Kv of the position loop in the positive direction if
PAR46(5) = 1. Axis controlled in closed loop.

(See section 5.2).

Possible values: Between 0 and 255.

Proportional gain Kv of the position loop in the negative direction if
PAR46(5) = 1. Axis controlled in closed loop.

(See section 5.2).

Possible values: Between 0 and 255.

Conversion factor of the pressure gage or hydraulic system.

Adjust the bottom of the scale of the transducer to achieve the nomina
pressure of the machine with an anaog voltage of 10V.

Kp = Tons/volt. Range: Between 0 and 99.9
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PAR 43 1st display:

PAR44

PARA45

PAR46
Digit
8,7,6

w

Deformation of the machine structure measured at the punch’s
contact point when bending at full pressure.

Section 5.3 describesan analytical trial to calculate and load thevalue
automatically.

2nd display:

Deformation of the ram holding device when the ram goes down at
full pressure. Analytical method by trial and error carried out without
placing the sheet metal and loading al thetonnage on the holding nut.
In MANUAL mode, bending al the way down, use adial indicator
to measure the deviation of the ram in two tries at minimum and
maximum pressure.

Range: 0to 9.9 mm

Minimum analog voltage set for movements in the positive direction
(only if closedloop). Dynamicimprovement with proportiona hydraulic
valvesthat usualy require aconsderable voltage threshold in order to
alow alinear response. Range: Between OV and 10V

Minimum anaog voltage set for movements in the negative direction
(only if closedloop). Dynamicimprovement with proportional hydraulic
valvesthat usualy require aconsderable voltage threshold in order to
dlow alinear response. Range: Between OV and 10V

AXIS control.

Not being used at this time. They must be set to "0".

If =1, axiscontrolledinclosedloop (theenableismaintainedwithin
the in-position zone

If =0, "Axiscontrolledinopenloop”. Theenableiscanceled when
reachingthein-position zone. Itisrestoredif theaxisgetsout
of position.

Not being used at this time. It must be set to "0".

Use analog voltage for feedrate.

Sign of the positive movement. Changeit if the axis does not get in

position.

Whenusing INVERTERSand thedirection output (07, 026), it may

happen that the feedback sign does not match the proper direction.

Thisis solved by swapping the order of the A and B signals of the

encoder, pins 1, 3 or the motor turning direction.

If =1, bipolar analog voltage for AC/DC drive.

If =0, unipolar for inverters governed with bipolar analog voltage.
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PAR47 Anaog voltage for dow axis feedrate in the positive direction.
Vaue range: Between 0 and 10V.

PAR48 Analog voltage for dow axis feedrate in the negative direction.
Vaue range: Between 0 and 10V.

PAR49 Anaog voltage for fast axis feedrate in both directions.
Vaue range: Between 0 and 10V.

PAR50 Language selection for the messages appearing on the LCD display.
0 = English; 1 = Spanish; 2 = German; 3 = French; 4 = ltalian,
5 = Portuguese; 6 = User defined.

PAR51

Digits

8 If =1, the EDITOR no longer shows the "attributes* page for

machines or programs that do not require those resources.

This unit will assume the attribute values set by parameters
PAR29 (d) and PAR30 (t).

7 On the "A" model with an dectrica signa from the pressure gage, the
top dead point may be preset with the "D" variable, timing the ram-up
movement. Productivity may beimproved when dealingwithsmall parts:

If =1, to activate this feature.

If =0, to deactivatethisfeature. The block changeisonly forced when
the ram reaches the top dead point, 113=1.

6to3 Not being used at this time. They all must be set to "0".

2 To turn on (=0) or off (=1) the confirmation beep when pressing the
keys.

1 Program memory lock, O = unlocked; 1 = locked.
PAR52 Loading of the user defined language.
When accessing this parameter, the NC requests the password.

After keying 5564, the NC isready to receive the file containing the
user defined language.
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PARG4
digit

Press brake model definition

Exclusive for the "B" model.
Reading of bend position
If =0, by analyzing the bend position.

If = 1, by confirming with the signal from the pressure gage or
transducer.

If =0, pin 18 of connector X2 is selected as the analog input for the
PRESSURE/VOLTAGE gage or potentiometric scale.

Both options are incompatible.

This operation requires a position change at the selector installed in
the circuit of connector X2 which is accessed by removing the rear
board: To set pin 18 as analog input, put the jumper towards "U4".
Set PAR46.5 and PAR46.3 to "0" to configure the X axis in open
loop.

If =1 and jumper towards "U7", it is set as an analog output.
Setting of pin 18
If =0, it is selected as analog output for the X axis.

If =1, itisselected as an input for the pressure gage or output as a
programmable pressure indicator.

The X axiswill be controlled in open loop without using the analog
output PAR46.5 = 0, PAR46.3 = 0.

Press brake

model Description

A Only the final bend position is controlled

Al Same as model A with footswitch handling

O |Fk|Oo] o
— oo &
o 0|l w

B Same as model Al with linear encoder for
decoded intermediate ram-bed positions

Control of actual ram-bed position with footswitch

C and "busy hands" handling.

If =0, LCD screen
If =1, VFD screen (blue)
Not being used at this time. It must be set to "0".
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PARG65
Digit
8to7
6

PAR90

Specia configurations,

Not being used at thistime. They must be set to "0".

Display of the coordinate after reaching the "in-position” zone.
If =0, real coordinate, if = 1, theoretica coordinate.
Not being used at thistime. It must be set to "0".

Only for the "B" modd.

If =0, thefeedback devicefor theram/table positionisalinear encoder.
If =1, thefeedback devicefor theram/tablepositionislinear potentiometer.
AXis positioning mode.

If =0, The axes move a the sametime.
If =1, The axes move one after the other (1st X and then Y).

Both axes may be positioned with the same inverter using the relevant
enable signa sto togglethe power connection finetuning the adjustment
of the X axis to avoid rebounds at the final positioning.

If =1, the feed towards " X-" will be forced with I35 or I8 (A) (safety
regulations for rapid feed).

If = 1, There is a detector for punch-sheet contact.
Usethe"B" attribute to make the X axis retract.

It requires a previous flank at 132 to confirm the change of block with
113.

If =0, thereis no detector. The "B" attribute is ignored.

If thebending sequenceisinterrupted and theramreturnsto thetop dead
position, 113=1, it provoques the uncontrolled block feed.

Indicates the transmission speed of the RS 232 line.
Options. 75, 150, 300, 600, 1200, 2400, 4800 & 9600 baud.
Factory setting: 9600 baud

This NC sends and receive data at the speed set by PAR90 and with
the following configuration:

Stop hits: 1

Data bits: 8

Parity: None

Protocol: XON/XOFF
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4. OPERATION WITH THE RS-232-C SERIAL LINE
4.1. SAVING AND RESTORING DATA

With thisNC, itispossibleto save datainto a PC or peripheral device and later
restore it by using the RS-232-C serial communications line.

This datais sent out in the following format:
Baudrate as set by PAR90, 8 data bits, 1 stop bit and no parity.

AccessthePROPERTIESmenuof theWindowsapplication"HY PERTERMINAL"
and set the same parameters when configuring the port:

Bits per second: 9600

Databits: 8
Parity: None
Stop hit: 1
Handshake: Xon/Xoff
To access this mode:
- Press

- Select the"Com" option (communications) of the LCD display by means of

the@@ and press| %> |.

- Select: <Send> and press| 4 | to send the data out to a PC or peripheral

device or select <Receive> and press| % | to receive data from a PC or

peripheral device.
- Select thetypeof datato transmitPar ameters, Pr ogram, M aterial sby means

of theEE] keys and press| 55 | .

4.2 PARAMETER TRANSMITTING FORMAT

The format of the transmitted parameters are:

For value parameters: P??123.123

For binary parameters: P?? 10101010

For option parameters: pP??0

For axis parameters: P?? X 123.123 Y 123.123

The number of decimals depends on the selected resolution.
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5 SETUP
51 TEST MODE

A special mode has been created in order to make machine setup easier. This
mode is accessed from the main menu. Special care must be taken since software
and hardware limits are ignored in this mode.

Section 3.1, PAR21 through PAR24 describes the correspondence between the
display digit number and the number of the connector pin to be tested.

e [5)
. Use| -+ to select TEST and press 3] .
This unit requests a password to access this mode: 719200

The message display offers four options that may be selected with B B

ENTER

INPUT- Testing inputs <In> | %

- The 14t line shows O's and 1's indicating the status of 8 inputs, 1 through
8 from right to left. See PAR21

- The 2nd line shows the status of inputs |9 through 115.

OUTPUT- Forcing outputs <out> T@"

Digital outputs

- The 1¢t lineshows 0'sand 1'sindicating the status of the outputs associated
with digits 1 through 8 from right to left. See PAR23.

The outputs are activated or reset by pressing their associated key

to[ 8]

- The 2nd line shows the status of the other 3 outputs.
They can be neither activated nor reset.

- The E key activates al the outputs sequentially one after another.

- The E key resets al the outputs.
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ENTE®

Analog input / outputs <Ana> | 5

Inthismode, it ispossibleto forceavalueto the analog outputsin order to move
the axes and set reference values in parameters PAR44 through PAR48.

Select the@ or @ axis
The enable signal of the relevant axis is activated.

Every ti me@ or E Ispressed, thevaueisincreased or decreasedin 0.01V
within arange of £10V.

To force a particular analog voltage, press. I@ [decimal value] | o

To reset the analog voltage, press[7] or [

If it is a B model and a potentiometric scale has been installed,
PAR64.4=1, 65.4 = 1, it can read the analog input at pin 18:

Sdect |V

While moving the ram or the base, it is possible to compare the
maximum/minimum vaues of the cursor.

ENTE®

<Auto> |3

It is enabled in automatic mode to fine tune the values of the two param-
eters involved in the adjustment of the axes:

<Vmin> | % to adjust the minimum voltage.

Select the@ or XIS

Anauxiliary modeisavailableto operatewith theaxisinopenloopanddisplay
the offsets of the drives on the 1<t display.

Adjust it until the offset is stabilized at "0" and confirm it by pressing ‘”_'é“

This unit generates an increasing positive voltage (command) to move the
axis. Thisprocessisinterrupted when it accumulatesmorethan 100 feedback
pulsesand it set PAR44 with the current voltage value.

This process is repeated with an increasing negative voltage for PAR4S5.
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ENTE®

<Kv> E

to set the gain with automatic back-and-forth movements.

Selectthe or E axis.

Indicate the coordinate of the positive limit,

Indicate the coordinate for the negative limit,

ENTE™
S

>
?

A back-and-forth movement is generated to analyze the dynamic response on
reversal movements. If overshooting occurs, the corresponding Kv factor is
decreased in 5 units at each reversal until achieving a 1st order system without
overshooting in ether direction and it sets PAR40 and PAR41 with the
corresponding Kv vaues. It acknowledges the end of this process with two

beeps.

Pressing (& | aborts the active movement and increases Kv in 10 units.

This test may be interrupted by pressing @|

ENTE™

Selecting ">" and pressing | % | offers three options:

10s- Testing of the encoder 10's

The 2nd line shows O's and 1's indicating the level of the encoder 10's for
the X and Y axis from right to left.

Moving the axisdowly by hand, the 10 will be detected with ashort blinking.

PUL SES-

Testing the number of encoder pulses/turn

When selecting the @ axis, the 1st line displays "PULSES 1" and when
selecting the axis, it displays "PULSES 2".

Moving the axis by hand far enough to detect the 10 signa twice, the 2nd
line will show the number of pulses per turn x PAROL x PARO2.

DATE

The 14t line shows the software version and the 2nd line its release date,
day, month, year.

To exit to the initidl menu, press|7|
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5.1.1 DIRECT ACCESSTO THE PARAMETERS

In order to get better acquainted with the operation of this unit without having
to connect the 24V input, there is a special way to access the installation
parameters on power-up:

. Turn the unit on while keeping the H?ﬂ % | pressed to access PAROO of the
parameter table,

- Press| 7 | [22] |5 to go to PAR22.

ENTER

- |f parameter PAR22(7) appears set to 0", press| 7 ‘ % | to force a"1". This

cancels the external emergency even when the emergency input 123 is not
connected.

- Exit to the main menu by pressing @ :

Safety regulations dictate to connect the emergency input witha"1" level at 24V.

The emergency button interrupts the connection causing the machine to stop.

5.2 AXISSETTING

To takefull advantage of TEACH-IN editing resources and the materia-typetables,
follow the criteria described here for adjusting the Y axis:

- Try to obtain the best feedback resolution PAROL < 0.001 mm by installing ahigh
resolution encoder (that provides a great number of pulses) at the beginning of
the mechanica transmission system, preferably on the motor shaft .

- Forceaunidirectional approach. PAR16, PAR17 and PAR18 onthe X axisif there
Is backlash.

- On fast machines, ingtal a d.c. servodrive in closed loop. Section 5.2.4

- Ondow machinesusing INVERTERS in open |oop, try reducing the dlow speed
in order to obtain 2 clearly different ranges (gears) (50/5 Hz) and maximum
accuracy (x0.01 mm).

These sections describe the most common criteria to achieve a good response
when positioning the axes with the proper accuracy and repeatability inthethree
ways to close the loop.

Each one refers to the affected parameters.
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52.1 OPEN LOOP WITHOUT ANALOG VOLTAGE OUTPUT.
P46(3)=0, P46(5)=0

M ethod recommended in drive systemswith one or two speed ranges activated
with three digital outputs. ENABLE, FAST/SLOW, DIRECTION.

Par 27 -

Direction
Fast
Speed | Slow
Enable
0O29INPOS
Par25
Par26  ©

The control of electronic inverters or electro-valves, very common on press
brakes, is obtained with simple relay circuits.

INVERTER

24V

RAM CONTROL
VALVES

RlL| RrR2| Rs l—‘! l
L1 . LA R1
Z
u 2 5 R2 R3
om > [ O
< %) (@]
i = i 1 I,
? x R2
L O ¥
20w x O
S L < <
7 E @
Z W
2 5 zZ b ss
< a2 Z 0z
[ o 4+ acg
e z zZ _18
> z = < x
o © il
A 0O ZO
LIJLU
O o
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52.2 OPEN LOOP WITH ANALOG VOLTAGE OUTPUT.
PAR46(3)=1, PAR46(5)=0

Method recommendedinlow rangedrivesystems:. unipolar drive[PAR46(1)=0],
proportional valves, etc.
A
Analog Voltage

PAR49 :

‘(_P27

PARA7-PAR 48 -t - --mm e

<— P26

PAR27 sets the distance before the end point where the analog voltage is
canceled. On drive systemswith good braking response, the drive may be kept
active delaying the releasing of the enable relay. Just connect a capacitor in
parallel with the relay. Forcing PAR27 with small values may result in a sudden
braking and a later release when the axis reaches the end point.

If the axisisforced to get out of the in-position zone, the enable signal and the
analog voltage for the slow speed are activated to restore the programmed
coordinate.

5.2.3 CLOSED LOOP. PAR 46(3)=1, PAR46(5)=1

Method especially developed for the Y axison "C" type machines with direct
control of the ram or table position.

Adjust the offset of the drivesto "0"

A
Analog voltage

PAR49

PAR47 —
' v Flow
\
A Kv - PAR40 upP
' AN . PAR27
PAR44., T T 1€

----------------------- "~

-

> Position Analog voltage
npanaw"

«——> PAR25

£

>

Figure 1 - DRAIN INACTIVE
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> Position

A
Analog voltage
PARA4G
PAR49 Kv - PAR41 _ Analog voltage
PAR45 {------ R RRARRLIEEL DOWN
Slow Fast Flow
. PAR27
{ D v

3!

Figure 2 - DRAIN ACTIVE

The fast approach movements are carried out in open loop with the analog
voltage set in PAR49. PAR26 sets the anticipation distance for the slow speed
(PARA47-PAR48) andit positionsin closed loop. The braking response depends
on the value set for Kv (PAR40, PAR41 and PAR19) being more sudden at
greater Kv gain values.

The minimum analog voltage PAR44, PAR45 is adjusted to reach the threshold
voltage of proportional valves.

Parameters PAR40 through PAR49 with very high ranges make it possible to
distinguish the up and down response and compensate for any lack of linearity
of the hydraulic circuits that activated the drain valves in the slow range of the
bending stage.

Figure 1 shows a braking with little dampening with small Kv value.

Figure 2 corresponds to an ideal adjustment of the bending stage that requires
gpecial attention in the following parameters:

PAR45 Minimum analog voltage. Very critical valueto achieve a
very slow final approach.

PAR41-PAR19  Adjustment of the dampening degree when switching
from slow to minimum speed.

PAR27 Prior distance to force a"0" analog voltage.
The analog voltage may be analyzed at the oscilloscope.

Best positioning isachieved by minimizing the timethe minimum voltage PAR45
ison. Thisvoltage correspondsto thesudden lowering fromthevalueof PAR48
to that of PAR45.

The resources of the TEST mode (section 5.1) are very useful to simplify the
adjustment of the axes.
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5.24 CLOSED LOOP WITH DC/AC SERVODRIVE-MOTOR

Recommendations, most significant parameters:

1- Adjust the drive offset to "0".
2- PAR44 = PAR45 =

0

Servo drives do not require a threshold voltage.

3- PAR47 = PAR48=0.05/0.1

Decrease the low speed as much as possible.

4- PAR25 = 0.01.

Position tolerance decreased as much as possible.

5 PAR26 = 2/10 mm

Enough range to access the position window at slow speed.

6- PAR27 =0.01

7- PARP19 = PAR20 = 7/8, PAR40 = PAR41 = 100/200
Maximum proportiona gain while maintaining stability.

5.3 CALCULATION OF STRUCTURE DEFORMATION AT FULL

PRESSURE

Thistrial isreserved to qualified installers and machine manufacturers that can
establish the characteristics (length, thickness and resi stance) of the sheet-metal
that makes it necessary to work at full pressure.

It doesnot correspond to any of the default materialsoffered by thisNC, create
anew table following the procedure described in section 2.3.2 of the operating
manual and measure the elasticity factor for 90°, which isthe one proposed for
thistrial, using a narrow format, a scrap is enough, in order not to deform the
machine structure (the elasticity tables are obtained by trying with probes that
are 50 to 100 mm wide).

In initial mode,

- Sdlecct E <mat>

ENTE™

-<—>>_9

. <Defor> | %

ENTE®
B

It accesses a mode identical to EDITING.

meoe 9
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Theinitial page defines the tooling that must withstand the maximum pressure
of the machine and the proper material to achieve it.

[Punch number] D [Die number] | %

ENTER

[Sheet-metal thickness] | %

=y (9 [

[Nr of the associated table (0 to 19)] | %

Once all the data has been entered, this NC is ready to try the DEFORMATION
using the following procedure:

To access the 2nd page of the editor.

Select a very typical angle, 90 ©.

To accept the proposed angle. The display showsthe “Y” bending depth.

It displays the text: START

i [0 [ (<) [es

Toreachthe“Y” coordinate. Using the foot switchesto complete the bend

and return the ram to the top position. The Y/ displays shows “000”
flashing.
Indicate the real angle which must be greater than the one proposed.

ENTER

2| To caculate the deformation DY that corresponds to the difference
between the proposed angle and the one obtained.
Theresulting value is automatically assigned to machine parameter PAR43 " 1st
display".
Thenominal tonnageisindicated in PAR42 =T nominal/10 with a 0-to-99 range.

On machines with an analog pressure gage, this reference sets the "pressure
analog voltage" in Tonsg/Volt. Analog off-the-shelf Pressure/Volt transducers
have a set range and its 10V at full scale rarely coincides with the nominal
pressure of the machine.

The GEFRAN model, TKN-N-M-xxx-M, offers an internal adjustment of the
scale to optimize the linearity between OV and 10V.

If the full scale is limited to a value Vref < 10V, the value of PAR43 must be
adapted to a supposed full scale of 10V.

PAR43 = Actual (real) deformation * 10/Vref.
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APPENDI X

ERROR CODES
Message Description
FAGOR dro Power outage or turned off by main switch after saving the data.

Power outage or turned off by main switch without having saved
the data.

Error 02 The unit has been turned off without previously pushing the
[ON/OFF] key. It will only lose the position count (will be reset to
zero) and the status of the operating modes (inch, abs, etc.).

Error 04 Wrong parameter values

Error 05 Wrong internal configuration

Error 06 Errors in data backup memory (Service Dept.)

Error 07 Emergency input active. Press [C] or cancel emergency signal.
Error 08 Wrong software memory or the software has been changed
Error 09 Errors in work memory (Service Dept.)

Error 12 Error while searching a coded marker pulse (lo)

Error 20 Travel limit switch pressed on that axis.

Error 31 Internal malfunction (Service Dept.)

Error 32 Internal malfunction (Service Dept.)

Error 90 Internal malfunction (Service Dept.)

Error 99 Internal malfunction (Service Dept.)

Feedback alarm fromthe feedback device (scale, encoder, etc) or
weak signal.

1.4.3.6.5.7.2.5 Feedback speed too high.

Maximum position reading or speed exceeded when searching

EEEEEEEE
Home
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If any message other than thefirst two from the table were to come up, the equipment
should be switched off and on again until one of the first two are seen.

CLEAR

After pressing || ~ | to access the counting mode, check the parameters.

If any of the errors shown as (Service Department) are often repeated, ask Fagor
Automation’s Customer Services Department about this.

The feedback alarm error will appear if the bit of the corresponding alarm activating
parameter for the axis has been set to "1" PARO38(1) = 1

In either case, to clear the display, press| ~ | .

If the axis value is flashing, this means that one of the travel limits established by
machine parameter has been exceeded. This error will be displayed if the alarm
activation parameter for the axis PARO08(2) = 1. All outputs are deactivated

If the NC doesnot comeon or goesout whilerunning, check that thevoltageand ground
outlets are as they should be. If an axis does not count, disconnect the feedback
connectorsone by one. If the NC comeson, it indicatesafault in thefeedback device.
If thefault persistsgetintouchwith Fagor Automation’ sCustomer ServicesDepartment
about it.

MAINTENANCE

Cleaning:

Anaccumulation of dirtinthe equipment can act asascreen preventing proper dissipation
of the heat generated by the internal electronic circuits with the consequent danger of
overheating and NC faullt.

Accumulated dirt can also, in some cases, provide aconductive path for electricity which
could give rise to faults in the internal circuits of the equipment, especially in high
humidity conditions.

To clean the equipment nonabrasive dish-washing detergentsare recommended (in liquid,
never powder form) or 75%isotropic alcohol withaclean cloth. DO NOT USE aggressive
solvents, (benzol, acetones, etc.) which could damagethe material sthe equipment ismade
with.

Do not use high pressure compressed air to clean the item as this could giverise to an
accumulation of charges which in turn lead to electrostatic discharges.

The plastics used in the front panel of the NC stand up to:

1. Grease and minerd oils.
2. Alkalis and bleaches.

3. Dissolved Detergents.
4. Alcohol

Avoid the effect of solvents such as ChloronyNCcarbons, Benzol, Esters and Ethers
because these could damage the plastics with which the front of the equipment is made.
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INTRODUCTION

Throughout this manual, certain installation parameters are referred to which
affect the description of certain NC functions.

These parameters have been set by the installer and may not be modified by the
operator.

These parametersare described in theinstallation manual supplied with thisunit.

DESCRIPTION OF THE VARIOUSMACHINE MODELS

Thismanual mentionsdifferent machinemodels(A, Al, B, C) that arebuilt quite
differently; but they don't differ as much when using the resources of this
numerical control whether they are up-stroke or down-stroke models.

The machine manufacturer may do without the switches mentioned in chapters
3 and 5 and propose another design for the pendant.

A. Controlling only the final position of the bend for smple machines that do not
require distinguishing 4 execution modes.

Thefoot switches, the execution modes and the hydraulic circuit are not handled
by this unit.

The intermediate positions of the ram cannot be preset.
They are detected with electrical micro-switches.

A1l. Same as mode A with foot switch control and outputs to control the hydraulic
valves handling the 4 EXECUTION modes.

Especialy indicated for conventional down-stroke machines.

B. Same as model Al with alinear feedback, potentiometer or digital to read the
actua position of the ram or the table. This alows detecting the intermediate
positions that may be selected at the NC:

- Top dead point. FAST/SLOW change position.
- FAST/SLOW change position.

- Sheet metal holding position. End of the bend.
Very useful for up-stroke models.

C. Control of the actual movement of theram/ bed and presetting of intermediate
positions.
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1. UNITDESCRIPTION

ThisNCisespecially designed to be used on press brakes. It allowsdisplaying
the position of the vertical and horizontal axes as well as executing part-
programs and also moving the axes manually from this NC's keyboard or by
external means.

1.1 FRONTPANEL
4 )
Message display | , 10k
| (7 [e][s]
[+ [5][¢]
o 3| |2 DEE

| HoE &
=| | ==
GEIE

\\ J

The message display offers assistance to facilitate the operating modes of
this NC.

When using an LCD screen, its contrast may be adjusted by pressing to

decrease it or @ to increase it.
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Each axis display has eight 14.1 mm high LEDs and another one for the minus

sign (-).

INCH-

L

TEACH

MAN -

SEL -
JOG -
DIS -

| ) [y

g
§

Inch mode selection. To access it or quit it, press

Machine reference search mode which is accessed by selecting
the SET mode.

TEACH

TEACH-In mode which is accessed by pressing | A | when the
editing modeis selected (on the screen for coordinate selection).

Manual mode which is accessed by pressing @
There are two ways to access it:

Models A and B . Using the@ key
Model C - By selecting the SET mode.

AXis selected.
Not used.
Y axis disabled (selector switch in position 5).

Select the X and Y axis respectively.
Program the bending angle or the width of the die's "V".
Machine reference zero (home) search.

o | Turnthe display off while keeping track of the axes position at al times.

This key must be pressed before turning the unit's power off by the main
switch on the back of the unit.

2y o D (o

Validate an operation.

Cancel or abort an operation aready initiated.
Access the program or tool editing mode.

Access the manual mode.
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EXEC

=) | Access the program execution mode.

TEACH

I\ | Program blocks after moving the axes to the desired position while in
editing mode (Teach-in mode).

\E] B Move the axesin MANUAL mode in both directions and to move
back and forth from one menu option to another.

vy Move the axes manually at fast feedrate.

@ @ Execute and interrupt, respectively, the execution of a program.

7 8 9

4 5 6
Enter data.

1 2 3

1ol

7| Changethesign of thevaluebeing entered and to eliminate thelast digit
of the X and Y axes.

Toggle between metric and inch display.

B
5 Access the special operation modes, parameter setting, communications
via RS-232-C, etc.

2. COORDINATE DISPLAY. AUXILIARY MODES
Turning the unit ON
The unit is turned on by actuating on the power switch of the rear panel

This NC runs a salf-test and its LCD screen shows the text:

Fagor NC-200 PB, the 1st and 2nd displays show "Fagor cnc". Press @ and

if thereisan error, the displays will show the error number if otherwise. Seethe
appendix at the end of this manual.
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Turning the unit OFF

ON/OFF

If you press| ()| key the NC turns off the displays while maintaining the power

supply to the feedback systems and goes on reading the position of the axes at
all times. Thisis not the case when the equipment is turned off by means of the
switch on the rear panel of the same.

To reset the displays, just press this key again as long as that the NC is getting
voltage (plugged in and with the switch on the rear panel on).

Notes:

- BeforepoweringtheNC downwiththeswitch ontherear panel or disconnecting

ON/OFF

it from mains, itisagood ideato pressthe| ()| key inorder to storethe current
position of the axes permanently.

- If theunit ispowered down with itsrear panel switch or thereisapower outage

ON/OFF

without previously having pressed || (| , the NC will keep the last position of
the axes for at least 30 minutes.

- Theunit will display ERROR 2 when powered back up if the position reading
was lost when turned off while the axes were moving or after the accidental
backup period has expired without having saved the current position by

ON/OFF

previously pressing | -

21 DISPLAY MODES

L anqguage selection

On thisNC, it is possible to select the language used for displaying the help on
the LCD screen. To do this:

- Access parameter PARS0 (language) directly by pressing HZ_ZH | 5 ‘
- Press repeatedly until the desired language appears (English, Spanish,

ENTER

French, German, Italian, Portuguese, custom*) and press | % | .

0
inch

Press @ to quit the language selection mode.

"Custom” may be any user defined language. (See section 3.1 PAR52 of the
installation manual).
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Conversion mm into inches
This NC can displayed the position of the axes in millimeters or inches by

pressing key depending on whether theINCH led isoff or on respectively.
Turning off the last digit of the X and Y displays

This NC allows adecimal digit to be switched off (coarse resolution) when the

resolution is excessive, ssimply by pressing . For example 0.01 instead of
0.012.

2.2 SELECTIONOF TOOLSAND TYPESOF MATERIAL TOBEND

In the initial mode, it is possible to set a particular punch-die set and also the
bending pressure as well as the characteristics of a particular material.

Thisdatawill only be assumed when machiningin MANUAL mode. Section 3.1.
-Press | £

Use [ to sdect <Tool> and press [ to access to the sdection page
D

ENTER

[punch number] [-] [die number] and press | %

Requested tonnage. Only for a machine with a hydraulic system actuated
with an analog voltage for pressure.

Y| [Sheet thickness] | 5

]

| | [Number of associated table (0 to 19)] |3

ENTER

Press| 2 | to exit.

This unit assumes the offsets indicated in the tool table. See section 3.3.
The screen shows the number of the selected tooling.
Punch, die 1.1

The position shown on the Y axis display corresponds to the relative distance
between the edge of the punch and the top side of the die.

The fina bend position is always negative.
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23 TYPE OF MATERIAL

The type of material depends on a number of factors that make it impossible to
foresee its behavior in order to calculate the depth "Y" of the punch according
to the programmed angle a.

This problem is solved using the TEACH-IN editing mode that forces the
operator to make several bends by trial and error until obtaining an acceptable
result and memorize the "Y" depth associated with the requested angle a.

This is a very time-consuming task because it has to be repeated for all the
programmed angles. A program stored in memory must be executed with the
same tools used in the TEACH-IN process. The width of the die forces its
geometry.

Using the elasticity factor associated with each material exceeds the capabilities
of a conventional TEACH-IN editor that only requests the depth of the bend:

It is a programmable parameter that is assumed together with the thickness of
the sheet metal in the NO block of each program.

It associates certain constants, in atable format, for 8 fixed values multiple of
10 between 50° and 120°.

It calculates (prorates) the factor corresponding to intermediate angles.

It isaso possible to store in the table 5 specia values associated non-multiple
of 10 or out of the 50°-to-120° range, if they will be repetitive in future bends
with the same material.

The TEACH-IN editor (section 4.1.2) offersthe option to load a new factor for
specia anglesor modify the value stored in thetable that matchesatypical angle
to be corrected.

This unit has resources to generate the tables for unknown material types and
to set corrections based on the origina ones to adapt them to materials
supposedly very similar to the standard ones offered here and described in later
chapters.

For white sweet sheet metal F114 (resistance < 45 Kg) and maintaining the
approximate criteriaA = 8e, the factor is barely affected by the width of the die.
The same program may be executed with different toolswith resultsvery similar
resultsasfor the mentioned materialsand similar punchradii. It will only require
a dight correction.

If the A aperture of the die is larger than the one used in the tries, the resulting
anglewill be dightly greater.
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By default, thisNC has someinitial tablesinstalled which areidentified asrigid
material that bend without bending radius and that the user must set for each

material. Section 2.3.1.

There is a specific way, section 2.3.6 to restore these initial tables.

Certain particular material factors may be used as a reference. They have been

tried with the indicated tooling and material, where:

We suggest A = 8 x e. The die edge radius does not affect significantly the
elasticity factor.

A = Die opening

r = Die edge radius

e = Material thickness
Punch radius. 1 mm
Wilatype U die.

Material Ref.| A e

1 (12 1

. . 2 116115115

Sweet iron, shite sheet 3 20 25

4 124125 3

5 |12 0,5

Stainless steel 6 |16/15]1,5

7 [16[(1,5] 2

8 (12 1

Aluminum 9 |16|151|1,5

10 |20 2
Ref] 50° | 60° [ 70° | 80° | 90° | 100° [ 110°| 120°
118121851911 (946 | 974 | 1077 (1377 | 2191
218701880890 (830 | 770 770 | 750 | 700
3 1845|800 (752 | 750 | 749 705 | 627 | 600
4 11018(1018| 995 | 963 | 975 987 | 997 | 1065
51748 | 830|830 (895 | 870 | 1124 | 1669 (20856
6 | 864 | 948 |1030(1118| 1297 | 1673 | 2194 | 1900
7 11083(1255]|1439(1438( 1580 | 3821 [-1920| -670
8 1240425532838 (3502| 4981 |32767(-2425|-1230
9 |5165(45841|5072|7321(16055]|11860|-5519(-2018
10 1349812920(3081(3107| 1782 | 1756 | 1539 | 1448
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Dies with a sharp edgein aV shape. r =0, a_ = 86°

Material Al e | 90° [100°]| 110 | 120
Inlay sheetmetal 10/10,8 (917 | 800 | 600 | 917
Flexible galvanized [12]| 1 |2275(2825]|4224]-3971
White sheetmetal 12(1,5(1113]1112(1191] 1961
Black sheetmetal 16| 2 | 820 | 762 | 825 | 849
Sweet sheetmetal 251251789 | 791 | 790 | 945
Chromed 25| 3 [ 893 | 776 | 680 | 1350

On machines with an electronic pressure gage, pressure limiting valve or
conventional machines, if they compensate the structure deformation, it is
necessary to indicate the sheet metal's resistance to traction associated with the
active elasticity table. See section 2.3.4.

Sweet sheetmetal's behavior.
The elasticity factor is limited to the 600-to-2000 range.
For a = 90°, the inside bending radius R= A/6 approx.

The elasticity factor correction (section 2.3.3) inversely affects the bending
angle. A 15% increase of the index a = 90° decreases approximately 1°.

Section 4.1.2c describes the TEACH-IN editing method to modify the
elasticity factor.

With adie A = 20, a depth increment of 0.1 mm means a correction of 1°.
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2.3.1 GENERATETHEWHOLEELASTICITYFACTORTABLE FOR
A NEW UNKNOWN MATERIAL

Tables 0 through 19 are open to the machine operator. They may be changed
with the NC's own resources or uploaded from a PC. They represent each
operator's experience.

MO should be reserved for inflexible material s that do not require bending radius
compensation. See example in Section 2.3.2

In order not the deform the structure of the machine, the trials must be carried
out with a narrow sheet (between 50 and 100 mm wide).

In initial mode, press @

On the "Materials" menu, select <New> and press | 4

The EXECUTION modeis accessed in the same way adding a canned cycle that
offers a sequence to check the elastic behavior of the new material.

The first page defines the tools:

[Punch number] [-] [Die number] | %

ENTER

[Sheet thickness] | %

ENTER

[number of associated table | 4 | .

ey 9 [y

Knowing the tool dimensions and the sheetmetal thickness, this NC assumes an
MOO factor (rigid material) and has the necessary geometrical data to suggest
consecutive trial bends for 8 angles between a = 120° and the minimum a
supported by the die selected for the trial, 50° for very closed dies.

ENTER

Press | 5 || to test the 1st angle of 120°:
The axis displays the sequential trial number, from 1 to 8.
The axis displays the approximate bending depth to know the trial stage.

: Press@ , the'Y axispositions at the theoretical depth corresponding to 120°

to execute the first bend.
Once executed and when the ram or the base reaches the withdrawal position,
go to the new page that requests an angle. Enter the real angle obtained and

ENTER

press | %
- Repeat this sequence until completing the whole table.
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After accepting the last angle supported by the chosen die, it calculates the
whole table of elasticity factors associated with the angles multiple of 10, thus
concluding the trial.

For diesthat are very closed or in a"U" shape, it will suggest aminimum angle
of 50° and 8 trials will be completed.

Conventional diesin a"V" shape, with a > 85°, require at least 4 trials 120°,
110°, 100° and 9Q°

-With asweet sheet metal, thelast trial bendsan anglea <90 and it isconsidered
to be finished.

- If with a sour sheet metal, that angle is not achieved, it means that it must be
bent almost all the way to the bottom of the die with the chosen tool in order
to the punch to force its geometry (shape) thus achieving the 90°. Thisistypical
with fine and very flexible sheets.

Using the "Mat, 1" method described in section 2.3.2, repeat only the trial for
the 90° to complete the 4 factors needed.

These factors are stored in the selected table.

Once the proposed Y axis position has been reached, before bending, there are
several ways to simplify the trial-and-error stages:

Reduce the number tries to avoid angles smaller than 90°.

Pressing @ offers 2 options:
Change factor, < yes >, to ignore the try and go on to the next one.

Repeat the method to ignore the next tries.

< no >, toquit; al thefactors of the values already tested will
be lost.

Indicate the resulting angle, assumed to be known, without actually
bending.

Press@ , indicate the angle, | %

It suggests the number of the next try.
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Modify the suggested depth.

For V-type dies with an angle a > 88, the 4th try may force a bend to the
bottom of the die that may be incompatible with the material and the sel ected
tools. Theresulting angle may betoo small if the punchisvery acuteor avale
forced by the shape of the punch that forces its angle, invalidating the
geometric calculation of this NC that always assumes air bending.

Use B B to access the depth correction mode. Every push means an
Increment/decrement of the preset corrector with arange of £30 that isshown
on the screen next to a LED-bar indicator.

Each correction unit modifiesthe depth about A/1000 mm where A= aperture
of the die in mm.

A die whose A = 20 mm admits a maximum correction of 0.6 mm.
(30 * 0.020).

Once the correction has been assigned, pressing @ forces a repositioning
movement with apreviousmoveto Y=0and alater returnto the new position.

Thebest try will be obtained when reaching an angleslightly smaller than 90°.
(85 to 89).

The corrector isreset at the end of thetrial. The correction should be applied
only on the last angle that forces a bend with an interference at the bottom
of the die.
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Once their bending limit has been exceeded, the characteristics of the material
change. The limit angle depends on the thickness, type of materia and punch
radius on inflexible materials.

Thematerial type number must beindicated for the 8 suggested angleswith sheet
metal that should not have been previously bent at greater angles.

This NC offers resources to display the data saved in the tables (section 2.3.3).
It is recommended to write down the values of the "a" angle, elasticity factor
related to each type of material and the die number used in the trials.

Chapter 7 describes how to save and recall tables through the RS-232 serial line.

2.3.2 GENERATETHEELASTICITYFACTOROF ASINGLEANGLE
BY TRIAL AND ERROROF THE BENDING DEPTH

This method is recommended to determine very accurately a single bending
angle by testing an unknown material or an angle way out of the 50°-120° range
even if it belongs to atable already tested or the particular 90° angle described
in the previous section.

In this trial, the deformation of the machine is not compensated for. It will be
carried out with a narrow sheet metal at minimum pressure.

In initial mode, press@

Use || to select <mat> (materials) and press [
>

On the "Materials" menu, select <1> and press | %
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The TEACH-IN EDITING (b) mode is accessed in the same way.

(Section 4.1.2).

The first page defines the tools and type of material.

ey 9 [y

[sheetmetal thickness]

[punch number] [-] [die number]

ENTER

2

ENTER

2

[number of associated table (0 to 19)]

ENTER

2

Once all four data have been entered, the NC is ready to start the trial.

Press | % | (at the "C" model, select "SET" first).

-Press@ and key in the a value to be tested and press @ to make the trial
bend. An approximative result will be obtained.

-Using the resources of the continuous or incremental MANUAL mode,
COORDINATE+START, fine tune the Y coordinate and repeat the trial.

- Select position 5 of the MANUAL selector switch to disablethe Y axisand the

"DIS" led will turn on.

Some manufacturers offer resources to move the axis with means external to the
NC (typical method on up-stroke machines with a handwheel for manually

correcting the leadscrew position.

Once the right angle has been achieved, usualy by trial and error, press | %

Select <Yes> and press

ENTER

2

Measure and indicate the obtained angle.

ENTER

and press | %

Change factor?
Yes<No>

Change factor?
Angl e

The relevant elasticity factor is stored. This procedure may be repeated for
severa anglesuntil itsfull capacity isfilled: 8 multiples of 10 (from 50° to 120°)
+ 5 intermediate. When exceeded, it displays the message: "Memory full".
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Practical examples: 90° o,
Withafactor of MO, thematerial issupposed

tobeinflexiblewithoutinsidebendingradius. N 24 4 ®
a- With MO, r=0,e=0, a= 90, &4 7 A
A =24 7.726 12
Bending depth Y = -12 / : !
b) - With MO, r = 0, e = 3, a = 90, /
A=24

Bending depth Y = -7.726

2.3.3 ACCESSTO ELASTICITY TABLES

This resource may be used to identify each tried material being possible to read
and write the factors from this NC.

Access: @ , select <Mat>, <Edit>, | %

The (/| display indicates the selected table.
By default, "0" is offered. Press:

[Table number (0-19)] , | % | to select the table number.

The display indicates the reference angles x10 from 50° to 120°, followed
by the 5 random angles that may be defined in teach-in mode.

Use B B to go back and forth in the angle range.

Using , [angle] , | % | selects a particular value multiple of 10.

The display indicates the value of the associated index.

A "0" meansthat thetria wasabortedin anintermediate stagewithout completing
al 8 angles.

Any vaue within the "+500 to +32750" range may be written.

It isnot possibleto delete a particul ar factor associated with the 5 random angles

withoutt using the option: [£| <Mat> <delete> that will affect all the angles of
the erased table.
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2.3.4 MATERIAL RESISTANCE TABLE

Ontheinitia menu:

- Sdlect: @ <mat> Eio

]

ENTER

< > S

ENTER

<Resis> | %

It access the material resistance table where a value in
Kg/mm? is associated with the elasticity factor M1 to M19 selected on the
program header that will affect the calculation of the bending pressure and the
deformation of the machine structure.

ENTER

Factor Number (1 to 19) | %

It will be shown by the 1<t display.

Associate its resistance in Kg/mm?, | 3

It will be shown by the 2nd display.
Recommended values:
Al = 20 Kg/mm?
Sweet Fe = 42 - 48 Kg/mm?
Stainless steel = 60 - 80 Kg/mm?
By default, al the tables are set to 45 Kg/mm?

2.3.5 SAVING AND RECALLING THE MATERIAL-TYPE TABLES
THROUGH THE SERIAL LINE RS-232

The material type number is an empirical value (obtained through a custom
algorithm) that cannot be interpreted.

Each press brake operator may create hissher own tables and save them using
a PC with a communications software like HY PERTERMINAL (available in
Windows version) or "Procom" in MS-DOS version.

This method is only recommended when wanting to save the tables of more than
20 materials in computer devices.

The procedure and format are described in chapter 7.
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2.3.6 RESTORINGINITIAL TABLES

In initial mode, press@

Select <Mat> (Materials) with [-»] and press [
Select <Delete> and press | 4

]

ENTER

To restore the materia type (elasticity factor) for a single materia:

Indicate the table number, 1 to 19, displayed on the 3rd display and press | %

Torecover dl theinitia tables:

Indicate Nr. 99 and press | 4

ENTER

A dot comes on a the 1st and 2nd display.

Press

Press| D)

Use@ to sdlect <Yes> and press | 5

% | again. Two dots are lit.

. 2 dots are lit and it offers two choices (are you sure?).

While the tables are being loaded, the message screen shows the message:
"Deleting materials...".

Tables 0 through 19 restore theinitial values of the master tables of the 8 angles
multiple of x10 and cancel the factors of the random 5 anglesthat could be saved
in TEACH-IN mode.

3 OPERATING MODES
3.1 MANUAL /SET MODE

There are two ways to access. Models A & B: With@

Model C: Selecting the "SET" mode.

The MAN led turns on.

This mode also sets the slow Y axis speed below the speed change position
(PAR33) at the "B" and "C" models.

The soft limits set by PAR12 and PAR13 cannot be overrun. If the travel limit
switches are activated, this unit issues an error message; but it allows moving
the axes in the opposite direction to return to the work area.

FAGOR o)
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If PAR16 has been set with leadscrew backlash value, position reading will be
ignored when reversing the turning direction. Once the backlash has been made
up for, this unit resumes position reading. This is particularly noticeable when
using continuous jogging or the Y axis has been enabled and it is moved by
external means.

If PAR17 has been set to "1" or "2", when moving the axes in continuous or
incremental jog mode, in back and forth movements, this unit assumes the
unidirectional approach.

To quit the MANUAL mode, press@ or change the switch to a position other
than SET at the "C" model.

3.1.1 MANUAL MOVEMENT FROM THE NCKEYBOARD
- Select the axis to be moved with its relevant key or :

- Press@ or B and the axis will start moving in either direction at slow
feedrate. To move it fast, press @ at the same time and keep it pressed.

- To stop the movement, 1st release the @ key and 2nd release SLOW.

Otherwise, it kegps moving until reaching the value set by PAR26, braking

distance.
Incr.2

Depending onthepositionof theMANUAL o
) : . Incr. 3 ,e|Incr.3
switch, the movement will be continuous or °2 4

incremental . Positions 1 through 4 E:]ggrl\t olo 50 gérsnaibellig
(clockwise) in the drawing below. :

3.1.2 MOVEMENT WITH THE FOOT SWITCHES." C" MODEL

In SET mode, actuating upon any foot switch forces the (Y) axis preset.

In MANUAL mode, using the up and down foot switches is the same as using

the B B keys that only affect the Y axis.

The foot switches are also operative in INCREMENTAL JOG mode.
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3.1.3 MANUAL MOVEMENT TO A PARTICULAR " X" POSITION,
"Y" DEPTH OR "a" ANGLE

- Select the MANUAL mode with @] or with "SET" at the "C" modél.

- Sdlect the axis:

or to define the position.

For negative values, press after the coordinate.

@ @ To define the bending angle compensating the active tools and
type of material respecting the minimum angle set by the die.

The selected display keeps blinking.

- Request avalueand press@ . Theaxiswill moveuntil it reaches theindicated
position.

To interrupt this movement before reaching its target, press @
To resumethe movement, repeat this process selecting the anew position value.
In MANUAL mode, it always assumes the "SET" type work mode. Two foot

switches control the up and down movement of theramin sensitivemodewhilethey
are pressed (Al, B and C models).

Press @ to exit.

3.1.4 MANUAL MOVEMENT BY EXTERNAL MEANS

- When disabling the "Y" axis by setting the jog switch in the corresponding
position (position 5inthedrawing below), the"DIS" led will turnonand the™ Y™
axis will be free to be moved by external means. The NC will display the axis
position and will watch for its hardware travel limits.

Incr.2

[}
ncidle, 3 4o e

_Cont. o1 050 Disa_bIeY
jog Semiauto

FAGOR o) NC-200 PB - Operating Manual - Page: 19



3.2

MACHINE REFERENCE (HOME) SEARCH

If machine parameter PAR14.4 = 1, the home search is mandatory on one or
both axes on power-up. Whenever any axis has been moved while the NC was
turned off, the axis that has been moved must be homed.

Parameter PAR14.1 distinguishes the sequence depending on whether home
switches or used or not.

Move the sliding cam that activates the travel limit switch of the ram so
it reaches the top dead point.

3.2.1 SEQUENCE FORAXESWITH MANDATORY HOME SEARCH

ON POWER-UP

On power-up, pressing @ activates the | mode.

a. If the axis has a home switch, this unit displays the word: "START", 1t X,

2d Y.

If itistheY axis, make surethat theram isat the top position touching
the home switch.

Press @ to force the automatic search.

. If the axis does not use home switches, usualy on'Y, it requests the password

(719200) when pressing . It will indicate avalue that corresponds with the
vaue of PAR10.

Withthe pressureregul ator adjusted to the minimum actuate onthe"BEND" foot
switch until the ram reaches its final position.

M easure the distance between the support sides of the punch and die and preset
that value (Yref).

A wrong value too different from the real one may cause uncontrolled
movements of the axis.

ENTER

Press| 2 ||. ItdisplaystheY coordinate (Y = ref - Hpunch - Hdi€) compensating
the height of the active tools.

Exit pressing E . The {_ led turns off.
If on power-up, you wish to quit the home search mode without actually homing,
press \?] B and key in the access (or quit) code: 719200.
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3.2.2 SEQUENCE FOR AXES WITHOUT MANDATORY HOME
SEARCH

Ininitial mode, pressg . The_ ledturnson. Depending onthe characteristics
of the machine, there are two choices.

a. If both axes have home switches. This unit displays the word "START" when
accessing fredy or accessing only when the ram is a the top position.

Press @ .
b. If any axis does not have a home switch, usualy the Y, this unit requests the

password 719200 when pressing and assumes that the values set by the

OEM are to be modified. This is only recommended in case of a breakdown
or when updating this unit's software version.

For the affected axis, proceed as described in section 3.2.1b

3.2.3 SEQUENCE FORTHE Y AXIS. MODEL B
Proceed as indicated in 3.2.1a. and add the synchronization sequence:
a.- with alinear encoder.
At the reference position, bend to the bottom until the ram is stopped and

press @ to balance the reading of the axes Y-Y".

b.- With alinear potentiometer.

1- Press V and it displays the potentiometer value in volts in
MANUAL mode.

2- Press %

3- Movethe"Y" axis with B to the far end position, towards Y -.

Activate the BEND foot switch again up to the final position.

ENTER

Press | 2 | again.

Press H to exit.
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3.3 TOOL TABLE LOADING
With thisNC, it is possible to load the data of up to 10 sets of punches and dies.

This data refers to the height of the punch (from 0.000 mm and 9999.999 mm),
to the height of the die, width of the die, "V" (from 0.000 mm to
9999.999 mm), die angle that limits the bending depth and its edge radius (from
0 to 99.9).

To do this:

- Access the editing mode by pressing | 7

The screen shows three options:

Select " Punch" and press | 5

ENTER

- Choose the tool number using E]] B or keying the number.

- Indicate the punch height: [value] | %

Select " Die" and press | %

- Press |7 to exit.

ENTER

- Choose the tool number.
Indicate the die aperture (original value before rounding the corners)

with: [ 21| [value] [
Indicate the die height with: [ { | [value] [T
Indicate the die angle with: [¥/] [value] 3

Indicate the die edge radius with: [ € | [value] (3

]

Press @ to exit

- Before quitting thismode, it isrecommended to check that none of the 9 table
positions contains data exceeding the range with a code EEEEEEEE.
By default, the whole table contains some initial values:

Hpunch = 0, Hdie = 0, A = 16, r = 1.6 that may be recalled.

3.3.1 RECALL INITIAL TOOL VALUES
While in punch or die editing mode, press the sequence:

= E] =

The unit will request confirmation of this command. Select <Yes> and

ENTER

press| 4

to restore the initial values.
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4 PROGRAMMING
This NC can store up to 200 program blocks.

The program memory may be locked setting installation parameter PAR51(1)=1
This way, the program blocks cannot be edited or deleted.

In the initial teach-in stage, it is recommended to work with the simple resources
only as a positioning dro without attributes and with a materia factor MO which
only compensate for the rounding radius Rex = sheet metal thickness.

Once familiarized with them, it is possible to expand the resources of the material-
type tables, program ANGLES with the same capabilities as specific CNC's for
press brakes. To access this smple mode (without attributes):

-Press[ 7] 5 ][ 1]
-Press to activate the bit and confirm with | %

- Exit by pressing @

Programs edited in conversationa mode keep the attributes even when not
displayed in EDITOR mode if PAR51.8 has been activated

]

4.1 PROGRAM EDITING

In a program, it is possible to "Edit" new blocks, "Modify" the data aready
programmed in the blocks or "Delete” al their contents leaving them free (empty).

4.1.1 EDITING / DELETING AN EXISTING PROGRAM

EMT

- Press| 7 | to access the block editing

mode. Edi t
Prg Punch Die

- Sdlect"Prg" usng the@ B keys and

press (5 Program Edi ting

Program ....: 0000
- Use the@ B keysto select thedesired

program to be modified (they are not
stored sequentialy).

Program Edi ting
Program ....: 0007

ENTER

- Press| 5
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- Usethe@ B keysto select theoption | Program Edi ti ng
(Edit or Delete). Edit Delete

ENTER

- Select "Delete” | » | to delete a program from memory.

ENTER

- Sdlect"Edit" | % | to modify.
It access the program block NO.
Only some values of the parameters affecting the geometry of the bend
may be modified:
Die number (with different width).
Elasticity factor (type of material).
Sheet metal thickness.

ENTER

When pressing| 5 ||, if thecorrector hasbeen stored, it recalculatesall the

following blocks that have been programmed by indicating the ANGLE
in order to adapt them the new parameters of the NO block and it will
confirm that each one of them with two beeps.

- Use the B B keys to move to the Program Nr. Block Nr.

previous and next blocks respectively. Edi t i ng |¢_,0007 kIOO
Edit the data of the block using the
procedures of the Editing mode described

Sel ect Tool

ENTER ENTER ENTER

insection4.1.2and press| 5 | | 5| |9
When modifying on the "Attributes’ or "Select axis' screen, it may require

ENTER

pressing | % | two or three times to accept the new value and assume it. The

sequence ends with a blinking of the "#' symbol at the upper right hand of the
screen and it is confirmed with two beeps.
- To learn how to insert a new block, see section 4.2

- To quit the Editing mode, press @ :
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412 EDITING A NEW PROGRAM

ENTER

To edit a new program, pressing | % | gives access to editing the header of the
program (Block NOO). The specific data for each bend take two screens pages.

ENTER

Usethe| 2 | key to go from one page or one block to the next while validating the
data just entered.

Usethe B B keys to select the page to be displayed; but only on the block
being edited (it is not possible to go back to the previous block).

After vaidating ablock, it is not possible to go back to it in order to change avalue
in it. To do this, finish editing the whole program and then proceed as described
in section 4.1.1.

Before accepting a data on the "Y" axis, in all the editing modes, it analyzes the
requested bending depth and it cannot be written if it exceeds the width of the die.

The"angle" indicated when loading the tool data serves as a reference to force the
safety limit Yminimum.

Editing with the [/ key indicating the angle as described in this chapter marks

the relevant block to recalculate the bending depth "Y" when modifying any data
of the header block NO: active die, easticity factor or sheetmetal thickness.

If programmed with the , depth only, without saving the angle, it is not
recalculated when changing the data of block NO. It must be machined with the
same die that was chosen in editor mode.

The sheet metal length defined on the attributes page serves as a reference to
compensate for structure deformation and to set the best work pressure if the
hydraulic system admits an analog voltage for pressure.

To caculate the proper tonnage, the resistance table (associated with the elasticity
table M1 through M19 selected on the program header) must be loaded.

See section 2.3.4.
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The proaram editing procedure is as follows:

1st page. Header / Tool selection page Program Nr. Block Nr.

SeleCtthe"[punCh Nr]D[dleNr]" Editi ng |¢:’OOO7 koo
set to be used. Sel ect Tool

Tonnage selected (only with a

mechanical pressure gage).

V] Sheet metal thickness, press (3

@ Material type, between 1 and 19, press | %

The last two data define the characteristics of the sheet metal and are displayed
together on the 3rd display.

ENTER

Once accepted, press | % | to go on to...
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2nd page. Attributes of 1st block N1 Edi ti ng PO000- NO1
Attributes

Key in the number of times that block
IS to be executed.
If n =0, the block is ignored.

Auxiliary data

Each function is represented by its

Edi ti ng POOOO NO1
abbreviationonthediqolay. Eachattribute |1T 2H 3B 4D

Is activated or canceled by pressing its
associated key, 1, 2, 3 or 4.

- "t" (timing) . Apply a delay at the beginning of the block before moving
the X axis. By default, it shows the time period set by PAR30.

To set another vaue, press again, key in a vaue between 0 and

ENTER

9.9 seconds (shown on the 1st display) and validate it with | 2 | .

"h* (height). Activate the "H" outpuit.

"b" (back). Retract the X axis when the punch presses on the sheet metal
according to the conditions set by parameters PAR36, PAR3Y.

[ []

4 | "d" (deay). Hold the punch back at the end position once the bend has been
completed.

By default, it offers the vaue set by PAR29.

To force another value, press again, key in a vaue between 0 and 9.9

seconds (shown on the 1st display) and validate it with | 5 .
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@ Sheet meta length in m.

It serves as a reference to compensate for machine structurre deformation.

With eectronic pressure gage, this same value aso affects the bending
sequence breaking pressure.

@ Modelo B: Top dead point.
By defaullt, it offers the value of PAR28; but any other value may be preset.

The values set for the "t" and "d" attributes accessed with the and keys

exclude each other. It is assigned to the last attribute from the one it was requested
(and shown on the 1st display "t=2" or "d=4"). If one of the two attributesis active,
but it is not shown on the 1st display, it assumes the vaue set by the relevant
parameter PAR30 or PAR29.

The attributes are assumed at the beginning of each block before executing the
movements of the axes.

In EXECUTION mode, they appear on the screen with the letters: T, H, B, D
blinking if they are affecting the bending operation.

The selected tonnage, the resistance, length, thickness of the sheet metal and the
opening of the die affect the calculation of the tonnage required for bending and
the deformation of the machine,

The correction is NOT dedt with in EDITING mode.

For the same angle, the proposed depth "Y" is the same with any sheet metal
length.

Only in EXECUTION mode, it will affect the bending depth always indicating the
programmed angle proportional to the theoretical depth.

When indicating a length value = 0, the correction will not be executed.
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3rd page. Select X, Y values of 1st block, N1

It offers 3 modes:

a.

b.

Conventional editin

- Press and key in the X position of the bend.

- There are two ways to set the depth of the bend:

. Presetting numeric values.

1- Pressing and keying in the fina Y position of the bend or---

2- Pressing and keying in the angle a directly.

When pressing

ENTER

2

, this unit analyzes the material type table and

calculates the bending depth based on the thickness of the sheet metal
and the opening and radius of the die and it stores this value on the Y
axis (aways negative).

The data for bending depth and angle are displayed at the same time.

Teach-in editing. Storing only the bending depth

In order not the deform the structure of the machine, the trials must be carried out
with a narrow sheet (between 0.1m wide).

The X vaue is set in the conventional way, by setting a value.
- Ona"C" model. Select the SET position.

Press
(2

IN |- The TEACH and MAN ledsturn on. By defauilt, the isselected.

may be forced only to modify the X axis position).

This unit then offers al the resources of the MANUAL mode for positioning the
axes with the following options:

1- Key in the position and press @

The selected axis will move to this position.

2- Continuous or incremental manual movement using the B B keys or the
foot switches on the "C" moddl.
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3- When sdlecting position 5 of the MANUAL selector switch, the Y axis is
disabled and the "DIS" led turns on. Some manufacturers offer the possibility
to move the "Y" axis by externad means (not using this NC). This is very
common on "A" type up-stroke presses having handwheels.

Once the correct angle has been achieved through trial and error if the material is

unknown, press

ENTER

2

. It suggests the position reached as the coordinate to be

edited; but it admits any correction prior to validating.

ENTER

Press | % | to go on to the attributes page.

To exit the Teach-in mode, press i | or HZ_ZH

c. Teach-in editing storing the andle with resources to correct the active
glasticity table. Only for air bending

Idea method for materiads with known eastic behavior identifiable with a
table already tested.

In order not the deform the structure of the machine, the trials must be carried
out with a narrow sheet (between 0.1m wide).

The X vaue is defined using the conventional method.
At the "C" modd, sdlect the "SET" postion.

TEACH

Press ||\

. The TEACH and MAN leds turn on.

It selectsthe {J axis.

Press @ , indicate the bending angle and press @
The "Y" axis reaches the position corresponding to the angle selected for

the tria bend.

The characterigtics of the material must be close to the selected eladticity
factor. An angle close to the one proposed will be obtained.

ENTER

Press | 2

The screen shows the option:

Cl.- <No>

ENTER

2

Change factor?

It accepts the resulting angle that is the same as the one proposed and it is
saved without changing the easticity factor tables.
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C2-<Yes>|Z|. The ¥ display blinks "000".

- Indicate the resulting actua angle with a maximum resolution of 0.1° and

ENTER

press| % | .

Change the eadticity factor adapting it to the proposed angle. The correction
is precise if the real angle differs dightly from the one proposed (x2°).

In execution mode, there are ways to force another depth correction that
does not modify the edited program. Section 5.3.

Going back with B it ispossible to confirm the correction of the"Y" depth

corresponding to the suggested angle which will be indicated on the Y/

display with the proper easticity factor.

The same result is assured in the following blocks having the same angle

and edited the conventional way @ [angle] |5
If at the end of the tria, there are data changed out of the range for the "Y"

depth value , the selected table should be erased to restore the initial values.
See section 2.3.5. It means that the real angle has not been properly indicated.

If the resulting values are out of range, it forces a safety position
Y = sheetmetal thickness.

ENTER

To store the data, press| 4y | . It is confirmed with two beeps and it access the page

ENTER

for selecting the attributes of the next bend, press | 5 | .

The end of the program does not require any specia instruction. To quit the editing

mode, press @ . The last block opened when recognizing the block edited last
IS not stored.

EMT

To modify avalue, go back to | 7 |, select the program, move to the desired block

ENTER

using the B key, replace the value and validate it by pressing | %
(see section 4.1.1).
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4.2 INSERTING/DELETINGBLOCKSINAPREVIOUSLYEDITED
PROGRAM

Select the previous block as described in section 4.1.1

- Press @ .

The LCD screen will shows the options to "Insert” and "Delete".

- With the "Insert" option, an empty block is created and inserted after
the selected block and the numbers of the next blocks are increased by
one.

Note: No block may be inserted after the header block NOO.

- The"delete" option eliminates the selected block. The following numbers
decrease by 1.

- Block NO cannot be deleted.

- To delete a whole program, see section 4.1.1.

4.3 DELETING ALL THE PROGRAMS

To delete all the programs, once in "program edit" mode, press the
sequence: |E>] % |E>]

It requests confirmation Yes/No with |3
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5 EXECUTION MODES WITH CONTROL FROM THE FOOT
SWITCHES AND MANUAL STATION. MODELS A1, B, C

5 stages may be distinguished when executing a block:
1. Previoudy positioning of the X and Y axes.

Some machines have a specific button that the operator must pressto force the
X axis gpproach.

To start the bending sequence, both axes must reach the programmed position.
A buzzer may be installed to indicate the order to the operator.

2. RAPID approach.
It is only possible if activated from the manual station.
When reaching the speed change point, it changes to SLOW.

3. Bending from the foot switch station depending on the selected mode. RUN1
and RUN2 are the most common ones.

Conditioned by the "B" attribute, the X axis may be forced to return when
holding the sheet metal.

4. Delay at the final position at maximum pressure conditioned by the
programmable "D" attribute.

5. Return to the top dead point.

In the RUN 1 and RUN 2 modes, the return is automatic once the delay time
has elapsed.

At the "C" model with safety pressure gage the bending process is aborted when
exceeding the limit value and it returns to the top dead point thus preventing tool
damage.

RUN 2 SET

RUN 1L 430G

Up to 4 modes may be selected with an external switch. These modes distinguish
the way the "BEND" or "RETURN" foot switches respond. The rapid approach
controlled from the manua station is not described here.
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RUN 1- CONTINUOUS, STOPWHEN RELEASING THE FOOT SWITCH
a. Hold the "BEND" foot switch down so the axis starts moving SLOWLY.
b. Releasing the foot switch interrupts the movement.
Pressing the "RETURN" foot switch, it returns to the top dead point.

c. Once the position and the bending pressure have been reached, the foot
switch may be released. The return is not affected by the status of the foot
switch. It is automatic when the bending time has elapsed.

d. To go on to the next block, release the pedd if it was kept pressed until the
top dead point is reached.

RUN 2 - SIMPLE, RETURN TO THE TOP DEAD POINT WHEN
RELEASING THE FOOT SWITCH

a. Hold the "BEND" foot switch down so the axis starts moving SLOWLY.
b. When releasing the foot switch, it returns to the top dead point.

c. Once the position and the bending pressure have been reached, the foot
switch may be released. The return is not affected by the status of the foot
switch. It is automatic when the bending time has elapsed.

d. To go onto the next block, release the foot switch if it was kept pressed until
the top dead point is reached.

SET - IT FORCESTHE MANUAL MODE IN THE "C" MODEL
BEND ALL DAY DOWN AND RETURN WITH TWO FOOT
SWITCHES

It is aso assumed in Manua mode, home search and TEACH-IN.
a. Hold the "BEND" foot switch down so the axis starts moving SLOWLY.
b. Releasing the foot switch interrupts the movement.

Pressing the "RETURN" foot switch forces the return movement in
sengitive mode while it is being pressed.

c. Whilethe"BEND" foot switch is kept pressed, the cycle isinterrupted when
both the final position and pressure have been reached.

The return is not_automatic.
d. To return to the top dead point, press the "RETURN" foot switch.
The preset bending delay "D" is ignored.
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JOG - APPROACH AND RETURN CONTROLLED BY A SINGLE FOOT
SWITCH

a. Holding the "BEND" foot switch pressed, it starts moving SLOWLY.
b. Releasing it interrupts the movement.

Keeping the "RETURN" foot switch pressed forces the return movement in
the sensitive mode.

c. Once the final position has been reached, keep the "BEND" foot switch
pressed to complete the bend and start the return movement.

Releasing the foot switch interrupts the sequence even in the final return
movement to the top dead point.

d. To go on to the next block, release the foot switch after the top dead point
Is reached.

5.1 PROGRAM EXECUTION

To execute a program:

Executi on

- Access the "Execution” mode by Program : 0000

EXEC

pressing | 5)

- Sdect the desired program by keying

ENTER

its number and pressing | 4 | or using
the@ B keys.
The message screen shows the status of the
program:
Program Number: P100
Tools assumed: P1 M1

Block Nr. and Nr. of repetition; NO1.02
Active attributes: TH B D

When requesting a new program at the display, the word "START" appears
to indicate that the @ key must be pressed to begin the first bend:
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1.- @ . Pogition the axes and approach the ram using the manual station.

Feed the sheet metal.

2.- Press the "BEND" foot switch for bending according to the selected
EXECUTION mode and the active attributes.

3.- Once the bend is completed, the ram returns to the top dead point.
The sequence for the second bend begins automatically.

The axes position at the coordinate set in the 2nd block repeating the successive
bends until the 1st part is completed.

At the end of the last bend, the axes position at the coordinate set in the 1st block

without having to press@ . Itis possible to feed the sheet metal and go on to the
2nd part.

To quit the EXECUTION mode, press @ twice.
The block may be interrupted at any stage of the bending operation by pressing

@ and it may be resumed by pressing @
In EXECUTION mode, The|,23| and [ 1 | axis displays show the actual (redl) X
Y position.

El 3rd display offers additional information in real time once the punch touches
the sheet.

On the "B" and "C" models, it shows the value of the effective angle on the
bending stage.

On the "A" model, for machines equipped with a pressure gage, it shows the
programmed angle and the rea effective pressure on the bending stage when
touching the sheet metd.
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5.2 EXECUTION IN SEMIAUTOMATIC MODE

Having the MANUAL selector in position "5" (semiautomatic), this unit does not
execute the next block automatically. The same bend may be repeated over and
over again until the selector switch is turned to a position other than "5".

Incr.2

[}
ncidle, 3 4o [ner

_Cont. o1 050 Disa_bIeY
jog Semiauto

If while in this execution mode, the @ key is pressed, the NC will go on to

execute the next block. By pressing the @ several times, it is possible to select

the desired block to be executed in semiautomatic mode or ignore the ones not to
be executed.

5.3 "Y" DEPTH CORRECTION WHILE IN CYCLE

This mode may be used to force corrections that affect the bending penetration
without altering the edited program:

All the blocks may be modified, each with a different corrector.
They are saved when quitting the EXECUTION mode.
They may be modified as often as you wish in a range of +6°

This method is highly recommended to apply a quick correction for particular
angles different in each block. It is handier than the "teach-in" method that
changes the eadticity factor. See chapter 6.
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The sequence is as follows:
In EXECUTION mode, select the block to be corrected.

Y ou may advance block by block with the @ key without having to execute
the bend.

Use B or B to start the corrector modifying sequence.

The screen shows the active corrector (with the index + 30) corresponding to
the block indicated with LED bar information.

Press B to force the corrector and obtain greater angles.

Press B to obtain smaller angles.

Every time the key is pressed, it increments about 0.2°. The process is
completed with 2 options:

1. Press| 3> | to validate the new corrector that would affect the next execution
of the block.

or

2. Press @ to validate the new corrector and force the repositioning with a

previous movement to Y=0 and return to the new position, thus permitting
to bend and verify the correction.

When done, the screen shows the origina information again.
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6 BENDING TECHNIQUE. PRACTICAL RECOMMENDATIONS
Important factors for bending:

Type of material (elasticity)

The characterigtics of the sheet metal are usualy unknown and do not stay
constant, not even in the same batch of material.

Aluminum, sweet or stainless sheet metal deform in a particular way and, thus,
respond to different elasticity table.
Bending method

The eladtic deformation values and the analysis of the die's geometry may be
consdered valid by bending "ar" without reaching the bottom of the die.

When bending to the bottom of the die (method used with very flexible sheet
metal), the punch forces its shape more than the die thus invalidating the
conventional geometric analysis.

Active toaling

The three parameters. opening A, angle a and the die edge radius "r" are
essentia in geometric analysis and must be dimensioned accurately.

The opening of the die must be measured from the original edges before
rounding them and it corresponds with the reference values of the catalogs
given by conventiona-die makers.

Itisagood ideato reserve the 0.0 tooling to display the"Y" coordinate referred
to the support sides of the punch and die by loading avalueof H =0, no height,
on PO.MO tooling.

There is no drict criteria relating the edge radius "r" to the opening A.

On conventiona dies; r = A/20. Some manufacturers recommend: r = A/5.
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M achine behavior

All machines suffer considerable deformation that are supposed to be
proportiona to the requested tonnage. There are two factors on conventiona
Ones:

. Their own structure that must counterbalance the force needed to deform
the material.

. The ram holding mechanism that supports the remaining tons. In other
words the ones supplied by the hydraulic group - Tons required for bending.

Both deformations affect in opposite directions. The first one opens and the
second one closes the throat of the machine. This NC compensates both
values.

The automatic correction of the deformation is only treated in EXECUTION
mode and is ignored in MANUAL and TEACH-IN modes.

Precautions to bear in mind:

. The tonnage proposed on the initial page NO of each program will
correspond with the rea value selected at the pressure gage that is adjusted
according to the instructions of the sample tables offered by al the
machines.

. It is not recommended to change the angle by increasing the work pressure.
This NC offers correction systems without unnecessarily having to force
the ram holding mechanism.

. Machines with an electronic pressure transducer adapt the cutting pressure
to the tonnage required in each bend without forcing the ram holding
mechanism.

. Machines with hydraulic group governed with an analog voltage for
pressure offer just the tonnage required in each sequence and permit
extending the bending time under the right conditions for each length and
thickness of the sheet metal.

The comparison trials to find out the right easticity factor are valid if they
are carried out under the same conditions as the original ones offered by this
NC, obtained with short sheets, between 50 and 100 mm, with the minimum
pressure needed not to affect the deformation of the structure.

If a factor has been validated using a scrap, but forcing an unnecessary
over -pressure, when executing the program with a wide format will cause
an error because the structural deformations of the machine will not be
properly compensated.

All these factors are hard to determine. In EXECUTION mode, it is possible to
force a corrector associated with each block and it will be saved as data added to
the program.
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6.1 PRACTICAL GUIDE. RECOMMENDATIONS

1- Select the active tooling. Section 2.2
By default, it forces the last one used in EXECUTION mode.
2 - Home search

Some machine manufacturers force a home search on power-up usualy only
on the axes that have a home switch.

To verify the accuracy of the home value set, just request a'Y = sheet metal
thickness in Manual mode. When bending to that depth, the sheet metal must
be secured between the punch and the die. If it is a little loose, fine tune the
home vaue towards ++.

3° - Generate the material elasticity table. Section 2.3.1

This NC offers an anaytical way to save the factors of 20 different materials.
With V type dies of 88° only the angles resulting from only 4 trids that are
proposed for 120°, 110°, 100° and 90° must be validated.

It is a very smple and practica method to foresee the behavior of the sheet
metal, it is very close for angles between 90° and 120 and pretty close between
120° and 180°.

Before erasing a table, section 2.3.6 it is a good idea to jot down the factors
and the number of the die used in order to restore the values without having
to repeat the trial.

4 - Precautions

To permanently save the position of the axes, press E] before turning off the
machine€'s main power switch.

If the"Y" axis shows avalue out of range EEEEEEEE, check thetool table for
any accidental modification or perform a home search.

Depending on the type of work to be carried out, there are different options:
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6.2 BENDING IN MANUAL MODE (SECTION 3.1.3)

This method is very useful for sporadic jobs out of the cycle by bending a single
angle.

The machine deformation is not compensated. The pressure may be maintained
at the end of the bend if, in manual mode, the foot switch keepsthe hydraulic group
active without attending to the signal from the pressure gage.

6.3 CONVENTIOANL EDITING AND CORRECTIONSIN CYCLE

This method is highly recommended for sweet materias that behave in a uniform
way. Method:

1. Try the elasticity table as already described in section 2.3.1 for "New
Material".

2. Switch to EDITOR mode and set the same index on the first page, NO.
See section 4.1.2

Edit the 3rd page in "a' mode (conventiona editing) directly in ANGLE
without using the TEACH-IN mode.

3. In EXECUTION mode, correct in cycle. See section 5.3.

If the characteristics of the materid or the behavior of the machine change
throughout the work day, this correction method makes adapting it easy and
reliable.
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6.4 PRIOR CORRECTION IN EDITOR MODE

TEACH-IN method confirming the accuracy of the bend before validating the
block.

Recommended for the following cases:

Materials with an abnormal easticity progression that do not behave linearly
in the full range from 50° to 120°.

They often offer an elastic behavior up to 100°, the fiber has not broken, and
another one more uniform with a < 90, something typica in auminum or
sheet metal with some kind of superficial treatment.

Known materials identified with some éasticity table that must be bent at
angles beyond the "50° to 120°' range .

There are different options described in section 4.1.2 of this manual, edit 3rd page:
b- Save only the bending depth.
The angle is not shown.

Thereisawell known criteria used in the trial-and-error stage, pretty accurate
for a > 120° but not so much for a < 120°

Dmm _ A

DP 200

With a die A=20, a"Y" increment of 0.1 mm, it means an angle deviation
of 1°.

cl-Save the bending angle without changing the selected elasticity table.
It also shows the depth.
c2-Save the angle and change the eadticity table.
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7 OPERATION WITH THE RS-232-C SERIAL LINE

7.1

SAVING AND RESTORING DATA

With this NC, it is possible to save data into a PC or periphera device and later
restore it by using the RS-232-C serial communications line.

This data is sent out in the following format:

Baudrate as set by PAR9O, 8 data hits, 1 stop bit and no parity.

Accessthe PROPERTIES menu of theWindowsapplication"HY PERTERMINAL"
and set the same parameters when configuring the port:

Bits per second: 9600

Data hits: 8

Parity: None
Stop hit: 1
Handshake: Xon/Xoff

To access this mode:

PreSS

Select the "Com" option (communications) of the LCD display by means of
the@@ and press | 5> |.

Select: <Send> and press| 5> | to send the data out to a PC or peripheral device

or select <Receive> and press| 55 | to receive data from a PC or peripheral
device.

Select the type of datato transmit Parameters, Program, and M aterials by

means of the B B keys and press| &5 | .
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7.2 PARAMETER TRANSMITTING FORMAT

The format of the transmitted parameters are:

For value parameters: P00 123.123

For binary parameters: P00 10101010

For option parameters: P00 O

For axis parameters. P?? X 123.123 Y 123.123

The number of decimals depends on the selected resolution.

7.3 PROGRAM TRANSMITTING FORMAT
The format is. POO0 PO.MO GO0.000 P999.9X Y ARTHBDULC

Where:  P0O000 Program number.

PO - DO Punch number . Die number

MO Material, elasticity table.

G0.000 Sheet metal thickness

P999.9 Tons. Pressure (LF).

XY Bend position
Bending angle
Number of repetitions of a block
Delay (time) between blocks.
Auxiliary output H (high)
X axis retract before bending (Delay)
Punch delay at the end of the bend (Delay)
Top dead point (up).
Sheet meta length.
Corrector assumed in execution.

OrcowII—-Hxn0>»
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APPENDIX

ERROR CODES

Message Description

FAGOR dro Power outage or turned off by main switch after saving the data.

Power outage or turned off by main switch without having saved
the data.

Error 02 The unit has been turned off without previously pushing the
[ON/OFF] key. It will only lose the position count (will be reset to
zero) and the status of the operating modes (inch, abs, etc.).

Error 04 Wrong parameter values

Error 05 Wrong internal configuration

Error 06 Errors in data backup memory (Service Dept.)

Error 07 Emergency input active. Press [C] or cancel emergency signal.
Error 08 Wrong software memory or the software has been changed
Error 09 Errors in work memory (Service Dept.)

Error 12 Error while searching a coded marker pulse (o)

Error 20 Travel limit switch pressed on that axis.

Error 31 Internal malfunction (Service Dept.)

Error 32 Internal malfunction (Service Dept.)

Error 90 Internal malfunction (Service Dept.)

Error 99 Internal malfunction (Service Dept.)

Feedback alarm fromthe feedback device (scale, encoder, etc) or
weak signal.

1.4.3.6.5.7.2.5 Feedback speed too high.

Maximum position reading or speed exceeded when searching

EEEEEEEE
Home

Page: 46 - Operating Manual - NC-200 PB FAGOR 3



If any message other than thefirst two from the table were to come up, the equipment
should be switched off and on again until one of the first two are seen.

CLEAR

After pressing || ~ | to access the counting mode, check the parameters.

If any of the errors shown as (Service Department) are often repeated, ask Fagor
Automation’s Customer Services Department about this.

The feedback alarm error will appear if the bit of the corresponding alarm activating
parameter for the axis has been set to "1" PARO8(1) = 1.

CLEAR

In either case, to clear the display, press| | .

If the axisvalueisflashing, this means that one of the travel limits established by
machine parameter has been exceeded. This error will be displayed if the alarm
activation parameter for the axis PAR08(2) = 1. All outputs are deactivated

If the NC does not come on or goes out while running, check that the voltage and
ground outlets are as they should be. If an axis does not count, disconnect the
feedback connectors one by one. If the NC comes on, it indicates a fault in the
feedback device. If the fault persistsget in touch with Fagor Automation’ s Customer
Services Department about it.

MAINTENANCE

An accumulation of dirt in the equipment can act as a screen preventing proper
dissipation of the heat generated by theinternal electronic circuitswith the consequent
danger of overheating and NC fault.

Accumulated dirt canal so, in somecases, provideaconductivepath for electricity which
could give rise to faults in the internal circuits of the equipment, especially in high
humidity conditions.

To clean the equipment nonabrasive dish-washing detergents are recommended (in
liquid, never powder form) or 75% isotropic alcohol with aclean cloth. DO NOT USE
aggressive solvents, (benzol, acetones, etc.) which could damage the materials the
equipment is made with.

Do not use high pressure compressed air to clean the item as this could give rise to an
accumulation of charges which in turn lead to electrostatic discharges.

The plastics used in the front panel of the NC stand up to:

1. Grease and minerd oils.
2. Alkalisand bleaches.

3. Dissolved Detergents.
4. Alcohol

Avoid the effect of solvents such as Chlorohydrocarbons, Benzol, Esters and Ethers
because these could damage the plastics with which the front of the equipment ismade.

Preventivel nspection

If the NC does not come on press the rear switch for starting, make sure it is properly
connected and being supplied with the proper mains voltage.
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FAGOR o) - QUICK REFERENCE - NC-200PB - (REF: 0303-E)
GENERAL EDIT
Display ON/OFF: Access: Eg [Prg] | %
MM/Inches: [Prog Nr] |
Resolution Fine/Coarse: Y Delete program: <Delete> | %5
HOME SEARCH Program: <Edit> | §
Access: o Tools: |4 |[Punch Nr] D [Die Nr]
With home switch: I I_//_J’Ofl ﬁ ’ ‘.’ =| Manual, tonnge: @ [Tonnage]
g )
ENTER © (N ] ENTER
Floating: .or. [719200] [Value] | %> o Thickness: |'Y/|[Value] %
Exit: Elasticity: [1 to 19] E_'r.(;"
TOOL SELECTION ® Confirm: |5’
ENTER g )
Access: P>|<tool>| % ” Repetitions: |7
See: Editor, Header page % —
. — o Attributes:‘ﬁ“l’or‘Z’or 3’0r‘4’ EN
Confirm: EN =
TOOLS < Sheet length: |/ |[Value] | %
Table access: —
— — - Confirm: | %
Punch: 2 | <Punch>| % )
, o = oG X position: |4 |[Value]
Die: z || <Die>| % %8 =
aw :
— = Y depth: Value] or
Selection: [N° (1 a9)] | % | or ’ s P Q [ ]
Angle: |Y/|[valor] | S
Die width: [Value] J \/ [ &3
Confirm block: |%5
Height: ﬁ [Value] %
— Access to previous page:
Angle: Y |[value] | 5
MODIFICATIONS:
Edge radius: ) 1 Exit |z Delete block: | F>| <Delete> | %
AXTS MOVEMENT Insert: | F>|<Inser>|%
Access: 1
Exit: || Z ||| #
Select axis: I_//_J\Or * |gnore attributes page: ‘ 5 H 1 ‘ 8 ’ £y
Slow JOG: or EXECUTE:
Access: 3 | [Program Nl |7
Fast JOG: el or[ =] efnv] SJFrrosrem LS
— 1st block: Foot switch
Indicate position: L//_J or , [Position] [ ]
) Next block:
V| langle]

g

Start: / Stop:

Q

~
m
X

=

CORRECTION

Confirm: | %

(>“ / Contrast;: ./EX|t
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