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IMPORTANT NOTE

Some of the features described in this manual may not be
available in this version.

Consult with the Fagor Automation branch office nearest you.
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1 DRO description

1.1 Front plate:

Keys for axes - | | P Keys tor entering numeric values

TFT screen -—

Abort
Validate

Cursor keys

Keys to open droplist buttons of the Power-off button
FUNCTION BAR

Power indicator LED

1.2 Turning the unit on and off
It turns on automatically when applying voltage or after pressing the on/off key.

On power-up, an initial screen comes up for a few seconds and then the work screen is displayed.

CN/OFF
Turns the DRO on or off.
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1.3 Main screen description:

Display units mm/inch Display mode:
. INC/ABS
Active reference Nr.
Set/Clear \Active tool Nr. \ Chronomet‘er
Probe ON \\\ [ |

STATUS BAR 4— g Ref 09 - 44

S 25.280
i 104.960
2 10.150
s -51.620

Setup Change '_ Display | Functinn_

DISPLAY AREA ‘

FUNCTION BAR —~gfffem

1.4 Function bar

The function bar gives access to the various functions offered by the DRO.

1.4.1 Access to functions:

Setup CHANGE DISPLAY FUNCTION
| | —{ INC/ABS | | _Bolt-hole drilling |
Home search | [ Reference | — mm/inch | |- Lineardriling |
Part datum | Tool setting | —| Set/Clear | | Grid pattern drilling]
Part center | | Tool table | — DegDMS| [ Go to |
— ] Calculator |
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2 DRO operation

2.1 Display modes.

Display

2.1.1 mm/inch

Display

mm/inch

Toggle units between mm and inches.
This toggle is possible if the installer parameters have been set as toggle .

2.1.2 inc / abs

Display

inc / abs < Ref: 0O T: O MM ABS 12 : 28

INC

Toggle between incremental and absolute feedback reading (counting).
The status bar shows the currently active feedback reading mode.

2.1.2.1 Absolute mode:

(B) [14.000]

() [37.00b

(D) [62.000]

The coordinates (position values) are referred to part zero.
The example on the right would be carried out as follows:

Move the axis until the display reads [14.000] (B position) and
drill the hole.

Move the axis until the display reads [37,000] (C position) and
drill the hole.

Move the axis until the display reads [62,000] (D position) and
drill the hole.

2.1.2.2 Incremental mode:

(B) [14.000]

(C) [23.000]

(D) [25.000]

The coordinate is referred to the previous point where the axis display has been set to zero.

The example on the right would be carried out as follows
starting at point A:

Move the axis until the display reads [14.000] (B position) and
drill the hole.

Set the X axis to zero.

Move the axis until the display reads [23.000] (C position) and
drill the hole.

Sets the X axis to zero.

Move the axis until the display reads [25.000] (D position) and
drill the hole.
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2.1.2.3 Degrees / Degrees-Minutes-Seconds

Display Deg/DMS
Toggles the axis display units between degrees and degrees, minutes, seconds.
2.13 Rad/Diam

Display Rad/Diam

Toggles the X axis display between radius and diameter

2.2 Set/Clear
Display Set/Clear

There are two ways (modes) to set a value (Set) on the display or zero it (Clear).

221 In "Set" mode (indicated with an "S" on the upper status bar):
] Value E-Ng To preset a value for an axis. = Refi D T- 1 MM ABS 12 . 48
Preset
°j““ 4 To zero the axis, either preset a 0 value using the previous
/ keystroke sequence or use this other sequence (clear + axis).
2.2.2 In "Clear" mode (indicated with a"C" on the upper status bar)

<( Set the display to zero.

To preset a value:

ENTER

> 4 Value ‘

L2 And validate the data by pressing this key.

ﬁ Or ignore it by pressing this key.
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2.3 Machine reference (home) search:

Setup Home search —

af: 0} A HM ABS
X
e 11.9300
Home search
¥
o B Y 1 3 1 23
Move the selected axis until the DRO detects the reference
mark. z
. e 14.32
'IF'" A green checkmark appears next to the axis display when the
7]
=]

reference mark is properly detected (homed) and the axis 15 509
display will show the position value preset in parameter "user .

offset”, (see Referencia®). LB | _ & |

<( Select axis. A red bar appears on that axis display indicating
that it is waiting for a reference pulse.

i1 ; 20

2.4 Tools and references:

241 Tools:
Change Tool c Mz o o ABS  09:13
ftool
Change to set tool (diameter and length). B Tool number
It offers a 15-tool table. Tool Diameter  Length il
(4 18.80080 0.0008
1 18.0000 8.0800
2 18,0000 0.0000
3 16.ee00 g.epen -l
| 2 ¢ @

2.4.1.1 Tool change:

Tool N It becomes the current tool.

2.4.1.2 Setanew tool in the table:

@l &

S ‘ Select the tool number you wish to set.

ENTER

EN Enter the diameter of the tool. Press Enter.
j Enter the length of the tool. Press Enter.
-
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2.4.1.3 Tool compensation:
This DRO offers a function for compensating tool radius depending on the machining direction.

B 2% | Tool compensation on /off in this direction:qh'

J E_“::>‘“ Tool compensation on /off in this direction:-"h

| & E."g Tool compensation on /off in this direction:-""
= Tool compensation on /off in this direction:

When machining pockets, tool radius compensation is activated in two axes at the same time.

-
—
= ||| 4p E_'g;" Tool compensation on /off for this corner of the pocket: -L
ar= | 100l compensation on /off for this corner of the pocket: Y
Lol T N
— -‘..._
=ls TR Tool compensation on /off for this corner of the pocket: ‘i —
arm || 100l compensation on /off for this corner of the pocket:
=S -‘ -

2.4.2 Reference:

Change Reference

3 Ref: 0 T: O Ll ABS 09 ; 14

Raferance

Change part reference (datum), set a new one or search
the center of the part.

There are 100 references or datum points that may be set for

the part when using absolute coordinates (0-99). B Reference number

1/2 Assistant for searching the center of the part by touching on
two sides.

Origin Assistant for setting the part zero (datum point).

| B | 12 | patwm | @& |
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2.4.2.1 Changing the reference:

Change Reference

Changing from one reference to another.

Tool N It changes to the selected reference.

2.4.2.2 Setting part zero (datum) as instructed by the assistant:

Change Reference Origin

Set the origin at the lower left corner of the part (3rd quadrant).
b ‘Set or change the tool.
Move the tool to the first side until it touches the part.

E.’g Press Enter. k

Move the tool to the second side until it touches the part.

E.Ng Press Enter. -
A -

2.4.2.3 Setting part zero (datum) without using the assistant:

Change Reference

Set a datum point at a corner other than the 3rd quadrant.

‘ & ‘ ‘ Compensate for tool radius on the X axis
Touch with the tool on the side indicated in the figure.
<I Set the X axis to zero. [—— ‘
& EN{; Compensate for tool radius on the Y axis
-
Touch with the tool on the side indicated in the figure. Y
<{|| setthe Y axis to zero.
2.4.2.4 Search for the center of a part:
Change Reference 1/2
1 ‘Set or change the tool.

Move the tool to the first point.
S | Press ENTER. |

Move the tool to the second point.

<I Press the key of the axis whose center you're trying to find. I \

The display of the axis whose center you're searching shows a value that is half the
distance moved in that axis. Move this axis to zero. The tool is now located at the center.

2 Note:This mode may be accessed directly by pressing this key.
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2.5 Special functions.

Function
25.1

Function

[=]

252

Function

[=]

It gives access to the specific milling functions.

Bolt-hole drilling.

Bolt-hole drilling

It allows up to 99 holes to be drilled in a bolt-hole pattern in
different planes (XY, XZ, YZ) without having to calculate the
coordinates (X Y) of each hole, by simply keying in some basic
data.

Select plane.

X, Y: Coordinates of the center of the circle where the holes
will be drilled referred to the active reference zero.

Radius of the circle where the holes will be drilled.

Number of holes.

Alpha: Total angle between the first and last hole of the circle.
Beta: Position of the first hole.

Linear drilling.

Linear drilling

It allows up to 99 holes to be drilled in line in different planes
(XY, XZ, YZ) without having to calculate the coordinates (X Y)
of each hole, by simply keying in some basic data.

Select plane.

X, Y: Position of the first hole.
Distance between holes.

Number of holes.

Alpha: Inclination of the line of holes.

¢ = o T 0 W ABs  om:1s
qnult Hole =
o ®x SO0, 4004
g
o b ¥ 508 B000
=\ Radius [ 250, 0000
e Holes 3
-~
S Beta | ©0.0008]
» IECNTIA
| FA | run |! [Colc | Funcidon|
s Ref: 0O T: 0 sl ABS 09 ; 16

Linear drilling

I , :, X 25,0008
¥ [ 25.0000]

e | |

 mEmE | | O

- EENTH Alpha

| Ed | Run |l [Colc | Function |
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2.5.3 Grid

Function

[=][=]

254 Go

Function

pattern drilling.

Grid pattern drilling.

It allows up to 99 holes to be drilled in grid or frame pattern
in different planes (XY, XZ, YZ) without having to calculate the
coordinates (X Y) of each hole, by simply keying in some basic
data.

Select plane.

Type: Grid (a matrix of holes) or frame (holes in the perimeter
of a frame).

X, Y:Position of the first hole.

Inc 1: Gap between the holes of the grid along the X axis.
Inc 2: Gap between the holes of the grid along the Y axis.
Alpha: Inclination of the matrix of holes.

N 1: Nr of holes along the X axis.

N 2: Nr of holes along the Y axis.

to:

Go to

This function is the alternative to the most commonly used
positioning method consisting in presetting an incremental zero
at a point and moving the axis until the display shows the
desired coordinate. The Go to function may be used to do the
same in the opposite direction, you enter the coordinates of the
target point and the DRO screen shows these values with the
negative sign. The operator must move the axes to zero. The
advantage of using this method is that the operator does not
have to memorize the target coordinates, he simply has to
move the axes to zero.

When presetting a value on an axis, press ENTER to go on to
-

the next axis and validate the data just entered.

[ 2r o v ©

lltirid drilling

Type I ~
% 90008
¥ [ o.0008
Inc | | g.a088

Inc 2 [T
Alpha
M1 H 2

|| |cale Function |

- Ref: 0 T: © L} ABS 09 18
Go To
L
Yy
« - BRI
+ IENEA
z IENTIHE
| B |= Run |eale & |
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255 Calc

Function

Numeric

Trigonom

Square

Function

ulator function.

Calculator

It may be used to carry out mathematical and trigonometric
operations as well as preset the desired axis with the result of
the calculation or import the displayed coordinate values into
the calculator to carry out math operations. [

< Ref: 0 T: 0 L ABS 09 : 19

Different types of calculators may be selected at the function | 0.9000)
bar: Arithmetic, trigonometric and for square functions.

Numeric calculator. Functions: + - X [ o 000012 E

¥ /
Trignometric calculator. Functions: Sin, Cos, Tan. - B EE
i 1/x

| Humeric |

Angle Square | Functicn|_
Functions:
To Exit the calculator Set an axis with the result or Insert a value into the calculator.

Exit Exit the calculator.

Set Set one of the axis with the result of the calculator. To do this, access the calculator by
pressing the Calc button of the function bar on the Preset screen.

Insert Enter the value of an axis, Pl or 2Pl into the calculator.
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2.5.6 Simulation / execution special modes:

After completing the data that define a drilling cycle, you can execute the cycle or simulate it to verify that
data entered is correct.

2.5.6.1 Cycle simulation:

[ Ref: 0O T: O HM ABS 09 22

Function Bolt-hole drilling Function Show Graph
Linear drilling
Grid pattern drilling

The simulation may be seen in the following modes: tool
movement, views and sections or 3D.

View Tool movement
View Size 4
Tool movement
View Engineering Drawing
‘ = H = Consists of a top view and two sections with a mobile partition
by pressing the arrow keys.
B
View 3D
The 3D graphic may be rotated using the arrow keys. | JHE Sl &
‘ & ||f = .
2D views
a
Size Opens the window for entering the actual (real) part

dimensions. Viewing the simulation in real mode requires
entering the real X, Y, Z dimensions of the part.

| iew Size ©

3D solid
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2.5.6.2 Cycle execution:

Run

ENTER

257

>

Pressing the Run key, the DRO shows the distance the axes
must move to position at the first hole. Move the axes to zero. .

The status bar indicates the number of the current hole and the
total number of holes programmed in the cycle.

L |-> Total number of holes programmed.
Current hole Nr.

Once positioned at the drilling point, touch the surface with the
tool. Press the Z axis key. The Z axis display reads zero.

Press Enter. A window opens for entering the hole depth.

Press Enter to validate. The entered depth value is shown on |

the Z axis display.

Move the Z axis until its display reads zero. This way, the hole
is drilled with the indicated depth.

Press this key to show the coordinates of the next drilling
position (hole).

Repeat these steps until all the holes of the circle are drilled.

Probe:

The probe stores the data about the probed points in a USB memory. The probing data may be read and

processed at a PC.

Ref: O T i7 : 83

8 -750.0000
- -500.0000
& 100.0000

_ 1 | e | % | & |
Drilling depth

B i

The file containing the probed points is: FAGOR/DRO/PROBE/probe.csv

The format of the generated file is “csv” (comma separated values) and may be easily imported into a

spreadsheet.

From the left column to the right, the values correspond to the 1st, 2nd, 3rd and 4th axis respectively:

For example:
100.000, 132.035, 0.435, -124.500
133.005 , 132.035, 0.435, -140.005
870.020, 132.435, 0.435, -145.755
133.870, 132.035, 0.435, -140.500
191.890, 205.545, 10.540, 40.500
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2.5.7.1 Turn the probe ON and OFF.
Connect a USB memory to the DRO and wait for 4 seconds for the DRO to configure the memory.

GLEAR

% | - | To turn the probe mode ON.

The icon shows that the probe mode is ON. The data captured
by the probe is saved in the file.

The probe MUST be turned OFF properly before extracting the
USB memory so as not to lose any probing data.

OLEAR
% | - | To turn the probe mode OFF.

Note: Do not unplug the USB memory until the DRO
completes the safe extraction sequence.
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