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8055TC CNC Safety conditions

SAFETY CONDITIONS

Read the following safety conditions in order to prevent accidents to staff and damage to this
product and any products connected to it.

The equipment may only be repaired by Fagor Automation authorized staff.
Fagor Automation will not assume responsibility for any physical or material harm stemming
from failure to comply with these basic safety norms.

Precautions against accidents

Before powering up the equipment make sure it is connected to ground
In order to prevent electric shocks make sure the ground connections have been properly made.
Do not work in damp atmospheres

To prevent electric shocks aways work in atmospheres with a relative humidity of under 90%
with no condensation at 45°C.

Do not work in explosive atmospheres

To avoid danger, physica harm or damage, do not work in explosive atmospheres.

Precautions to avoid damaging the product

Operating environment

This equipment is prepared for use in Industrial Environments, complying with directives and
standards in force in the European Union.

Fagor Automation will not assume any responsibility for any damage that it may cause or
undergo if it is set up in any other type of conditions (residential or household environments).

Install the equipment in a suitable place

Wherever possible, the CNC installation should be made well away from cooling liquids,
chemicals, or where it may be subject to impacts that could damage this.

The equipment complies with European el ectromagnetic compatibility directives. We nevertheless
recommend keeping it away from sources of electromagnetic disturbance, such as:

- Powerful loads connected to the same mains as the equipment.

- Nearby portable transmitter (Radiotelephones, amateur radio transmitters).
- Nearby radio/TV transmitters.

- Nearby arc welding machines.

- Nearby high voltage lines.

- Etc.

Environmental Conditions

The room temperature should be maintained in operating conditions should be between +5°C
and +45°C.

The room temperature that should be maintained in non-operating conditions should be between
-25°C and 70°C.

FAGOR 3 I ntroduction - 3



Safety conditions 8055TC CNC

Protection devices in the equipment itself

Power Source Module
Has two fast 3.15 Amp./ 250V. externa fuses (F) fitted for protecting the mains inpuit.

Axis Module

All the digital input/outputs are protected by means of 1 fast 3.15 Amp./ 250V. externa fuse
(F) against overvoltages from the external power sources (over 33 Vdc.) and against connection
of the power source the wrong way round.

Input-output Module

All the digital input/outputs are protected by means of 1 fast 3.15 Amp./ 250V. externa fuse
(F) against overvoltages from the external power sources (over 33 Vdc.) and against connection
of the power source the wrong way round.

I nput-output and Copy Module

All the digital input/outputs are protected by means of 1 fast 3.15 Amp./ 250V. fuse (F) against
overvoltages from the external power sources (over 33 Vdc.) and against connection of the
power source the wrong way round.

Ventilator module
Has 1 or 2 external fuses fitted depending on the model.
The fuses are fast (F), 0.4 Amp./ 250V. for protecting the fans.

Monitor

The type of fuse depends on the type of monitor. See the identification label on the equipment
itself.

Precautions to be taken during repairs

Do not touch the inside of the equipment
Only authorized Fagor Automation staff may handle the items located
inside the equipment.

Do not touch the connectors when the equipment is connected to the mains.

Before touching the connectors (input/outputs, feedback etc) make sure
that the equipment is not connected to the mains.

Safety symbols

Symbols that may appear in the manual

WARNING Symbol
This goes with text describing action or operations that could give rise to
accidents or damage of the equipment.

accidents or damage of the equipment.

ELECTRIC SHOCK Symbol
Means that the point indicated could be under electrical voltage.

GROUND PROTECTION Symbol
Means that the point indicated must be connected up to the central
machine ground point for protecting people and equipment.

Symbols that may be found on the product
A WARNING Symbol
This goes with text describing action or operations that could give rise to

Introduction - 4 FAGOR 3



8055TC CNC Reshipment conditions

MATERIAL RETURNINGTERMS

If the Monitor of the Central Processing Unit has to be sent back, please pack thisin its original
box with the original packing material. If the original packing material is not available, please
pack this as follows:

1.- Obtain a cardboard box whose 3 internal sizes should be at least 15 cm (6 inches) larger than
the equipment. The cardboard used for the box should withstand 170 Kg (375 pounds).

2.-1f thisis to be sent to a Fagor Automation office to be repaired, enclose a label with the device
stating its owner, address, name of the person to be contacted, type of device, series number,
symptoms and brief description of the fault.

3.-Wrap the equipment in a polyethylene roll or similar material to protect this.
If the monitor is to be shipped, provide specia protection for the glass part of the screen.

4.- Pad the equipment in the cardboard box by filling this with polyurethane foam on all sides.

5.-Seal the cardboard box with packing tape or industrial staples.

FAGOR 3 I ntroduction - 5



Fagor Documentation
for the CNC 8055TC

8055TC CNC

FAGOR DOCUMENTATION FOR THE

8055TC CNC

The 8055TC CNC is based on the 8055T CNC, and has inside all the features of the 8055T CNC
plus the specific features of the TC mode.

For this reason, it has the specific documentation for this model and all the documents for the

8055T CNC modedl.

CNC 8055 OEM Manual

CNC 8055-T USER Manual

CNC 8055-TC USER Manual

DNC 8055 Software Manual

DNC 8055 Protocol Manual

FLOPPY DISK Manual

For the manufacturer of the machine or the person in charge of carrying
out the installation and set up of the CNC.

This is the same for models 8055-T and 8055-TC. It has the Installation
manual inside.

For the final user, that is, the person who is going to work with the CNC
in the 8055-T mode.

It has 2 manuals inside:
Operation Manual describing how to operate the CNC.
Programming manual describing how to program the CNC.

Thisis for the final user, meaning the person who is going to work with
the CNC in the 8055-TC mode.

For the persons who are to use the DNC 8050 communication software
option.

For those who wish to make their own DNC communication, without
using the DNC 8055 communication software option.

For those who use the Fagor disc drive. This manual shows how said
drive should be used.

Introduction - 6



Contents of this manual

8055TC CNC

MANUAL CONTENTS

This manual is made up of the following sections:

Index

History of versions

Introduction

Chapter 1

Chapter 2

Chapter 3

Chapter 4

Chapter 5

Chapter 6

Appendix

Summary of the safety conditions.
Reshipment Conditions.
List of Fagor Documents for the CNC.
Contents of this Manual.

Configurations.

Explains the 2 possible configurations, the basic one and the extended one.
Shows how the connection of the different items should be made and the characteristics

of each of these.

General Concepts.

Keyboard layout and programs supplied by Fagor Automation.
Variables and parameters specified for the TC model.

Describes the possibilities for using 1, 2 o 3 electronic handwheels.
How to carry out CNC power up and how to access "T" operating mode.

Operating in manual mode.

Gives the values displayed by the CNC in this operating mode.

How to select the operating units, axis feedrate, etc..

How to make a search for machine reference zero (home).

Moving the machine manually or by means of electronic handwheels.
Tool Control. Tool changing, calibration and measuring.

Spindle Control in rpm and at Constant surface speed.

Control of the external devices.

Operating with operations or cycles.

Shows how to select each of the operations or cycles.

Explains how to define all the data for each of the operations.
Shows how to define the machining conditions for the operation.

Storing programs.

Shows how to access the list of programs stored.

Explains how to see the content of a program or one of its operations
Explains how to edit, erase or copy a new part-program.

Shows how to modify a part-program or one of its operations.

Execution and simulation
Describes how to simulate or execute an operation or part-program.

Selection of keyboards in the extended configuration.
Key codes, to be handled in the PLC
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CNC 8055TC 1. Configurations

1. CONFIGURATIONS

The CNC 8055TC is modular and must have the following elements:

Centra Unit (CPU): Is located usually in the electrical cabinet and there are 2 models: for 3 and
6 modules. For further information, see the Installation manual Chapter 1.

A

=g =
Monitor: There are several models; 9" Amber, 10" Color, 11" LCD and 14" Color.
The dimensions, enclosures and connections them all are described later on in this

chapter.

—s ¥ = =g

L]

=] (Ele] (w10

e

Keyboard: There is a specific keyboard to operate it in TC mode. Its dimensions and
connections are described later on in this chapter.
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IERIEEE
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When operating in "not TC" mode (CNC installation and start-up and standard
8055 operating mode) the access to the alphanumeric keys is rather cumbersome
because one must press 2 keys for the CNC to assume the desired one.

@ Selects the A character
@ Selects the R character

In this cases, the following should be used:
a) The TC keyboard and a 14" color monitor
with alphanumeric keyboard

<

TR
STl
pOeung

) Hooocs
o
anai
eog

(] (=] (o] (2] (o] (] (]

b) The 11" LCD monitor with full keyboard.
The TC keyboard is not required.

FEEEEEE
RO =E
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1 Configurations
11 With9" Amber, 10" Color, 11" LCD or 14" Color monitor CNC 8055TC

1.1  WITH 9" AMBER, 10" COLOR, 11" LCD OR 14" COLOR MONITOR

o] | -’}F

(o]
[]=1]

]
o R
all I
el ) JRERiE

Central Unit - Specific TC keyboard connection

It is done through connector X1 of the CPU module. Fagor Automation supplies the cable for
this connection.

The characteristics of the connector are described in Chapter 1 of the Installation module (CNC
configuration) in the section regarding the CPU module.

The dimensions, enclosure and connector location on the keyboard is described later on in this
chapter.

Central Unit-Monitor connection
It is done through connector X2 of the CPU module. Fagor Automation supplies the cable for
this connection.
The characteristics of the connector are described in Chapter 1 of the Installation module (CNC

configuration) in the section regarding the CPU module.

The dimensions, enclosure and connector location on the keyboard is described later on in this
chapter.

Configuration setting.
General machine parameter CUSTOMTY (P92) = 0

Chapter 1 - page 2 FAGOR 3



1 Configurations
CNC 8055TC 1.2 With 14" color monitor with alphanumeric keyboard

1.2 WITH 14" COLOR MONITOR WITH ALPHANUMERIC KEYBOARD
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Centra Unit - Keyboard connection

It is done through connector X1 of the CPU module and through the keyboard switcher board.
Fagor Automation supplies the cables for this connection.

The characteristics of the connector are described in Chapter 1 of the Installation module (CNC
configuration) in the section regarding the CPU module.

The dimensions, enclosure and connector location on the keyboard is described later on in this
chapter.

The dimensions, connectors of the keyboard switcher board as well as how to select the keyboard
active at the time is described later on in this chapter.

Central Unit - Monitor connection
It is done through connector X2 of the CPU module. Fagor Automation supplies the cable for
this connection.
The characteristics of the connector are described in Chapter 1 of the Installation module (CNC
configuration) in the section regarding the CPU module.

The dimensions, enclosure and connector location on the keyboard is described later on in this
chapter.

Configuration setting
General machine parameter CUSTOMTY (P92) = 0

FAGOR a Chapter 1 - page 3



1 Configurations
1.3 With 11" LCD monitor with full keyboard CNC 8055TC

1.3 WITH 11" LCD MONITOR WITH FULL KEYBOARD

T
—

o— — —— |
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Central Unit - Monitor / Keyboard

It is connected to the keyboard through connector X1 of the CPU module and to the monitor
through connector X2 of the CPU module.

Fagor Automation supplies the cables for these connections.

The characteristics of the connectors are described in Chapter 1 of the Installation module (CNC
configuration) in the section regarding the CPU module.

The dimensions, enclosure and connection of the Monitor / Keyboard is described later on in this
chapter.

Configuration setting.
General machine parameter CUSTOMTY (P92) = 255

Chapter 1- page 4 FAGOR 3



CNC 8055TC

1 Configurations

1.4 Monitors

1.4.1 9" Amber Monitor

1.4 MONITORS

141 9" AMBER MONITOR

Dimensions in mm (inches):

Elements:

NogrwNE

260(10.25)
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—_— rey
—_— o
—_— S
—_— a2
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Contrast setting knob
Brightness setting knob
Mains fuses. 2 fast ones (F), 1 per mains phase, of 3.15Amp./250V for mains protection.
ON/OFF switch

Mains plug. The plug provided should be used to connect it to 220V AC and ground.
Ground terminal. Used to connect the general machine ground. Metric 6mm.

25-pin SUB-D type male connector to connect it with the Central Unit.

P
7~ &
—| 0
| 0o
A |
M —
[aVi AV
3 275(10.8) ?,JL
R 290(11.42) (0.295)
o~ <
e
8|
@— o
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FAGOR )
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1. Configurations CNC 8055TC
1.4  Monitors

141 9" Amber Monitor

Enclosure;

In order to guarantee proper ambient conditions, the shortest distance, in millimeters, that should be
left between each of the Monitor walls and the enclosure in which this is placed, must be as follows:

100(3/94)
—————— 150
=== (5.91)
——— N
Oy ———— A0
Ggﬁb@zz @9A‘
T00(3.94) y

When afan is used to improve the ventilation of the enclosure a fan with direct current motor should
be used, as alternating current (AC) motors product magnetic fields which could distort the images
displayed on the screen.

The temperature inside the enclosure should be between 0 and 50°C (32 to 122°F).

Chapter 1 - page 6 FAGOR 3



1. Confi i
CNC 8055TC L M%%i[{%ll:l;atlons

1.4.2 10" Color Monitor

1.42 10" COLOR MONITOR

Dimensions in mm (inches):

300(11.81
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— O s 25
Q) — ]
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N o o ©
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N

1- Mains plug. The plug provided should be used to connect it to 220V AC and ground.
2- Ground terminal. Used to connect the general machine ground. Metric 6mm.
X2- 25-pin SUB-D type male connector to connect it with the Central Unit.

FAGOR a Chapter 1 - page7



1. Configurations CNC 8055TC
1.4  Monitors

1.4.2 Monitor 10" Color

Enclosure;

In order to guarantee proper ambient conditions, the shortest distance, in millimeters, that should be
left between each of the Monitor walls and the enclosure in which this is placed, must be as follows:

100(3]04)
————— 150
=== 5.91)
— N
O y——— A0
é,%@zz (69A‘
T00(3.94) v

When afan is used to improve the ventilation of the enclosure a fan with direct current motor should
be used, as alternating current (AC) motors product magnetic fields which could distort the images
displayed on the screen.

The temperature inside the enclosure should be between 0 and 50°C (32 to 122°F).

Chapter 1- page8 FAGOR 3



1. Confi i
CNC 8055TC L M%%i[{%ll:l;atlons

1.4.3 11" LCD Monitor

1.43 11" LCD MONITOR

. . . g0
Dimensions in mm (inches): _ @Q-\
°r n_a ’
o] o
| ©
o) ©
S| 5|
<t 2
o2 A2

— 310(12.205) 7.5
2R 395 (0.29)
o (12.795)

=287.8x200(11.33x7.87)_ 20(0.787)

200(7.874) ‘ ‘
28(1.1) .
ﬂ [ — lﬂi ol
A 18(0.71) i ]
B 20(0.787)

Elements:

X2

\

A
/ [T7) © =

2
1- Mains plug. The plug provided should be used to connect it to 220V AC and ground.
2-  Ground terminal. Used to connect the general machine ground. Metric 6mm.

3.- ON/OFF power switch.
4- 25-pin SUB-D type female connector to connect it with the Keyboard.

[ © =

X2 25-pin SUB-D type male connector to connect the video cables to the Central Unit.
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1. Configurations CNC 8055TC
1.4  Monitors

1.4.3 11" LCD Monitor

Enclosure;

In order to guarantee proper ambient conditions, the shortest distance, in millimeters, that should be
left between each of the Monitor walls and the enclosure in which this is placed, must be as follows:

50(1.07)
— ———— 50
_— (1.97)
0y ——— 50
(v 9@ —_— O 9
50(1.97) ¢

When afan is used to improve the ventilation of the enclosure a fan with direct current motor should
be used, as alternating current (AC) motors product magnetic fields which could distort the images
displayed on the screen.

The temperature inside the enclosure should be between 0 and 50°C (32 to 122°F).
Note:

Defective Pixels.
Due to the current status of the Color TFT LCD technology, all manufacturers consider good
LCDs those having a certain number of defective pixels. The widely accepted criteria are
basically: the number of defective pixels or sub-pixels and their concentration on the LCD
surface.

Chapter 1 - page 10 FAGOR 3



1. Confi i
CNC 8055TC L M%%il'[%ll:l;atlons

1.4.4 11" LCD monitor with full keyboard

144 11" LCD MONITOR WITH FULL KEYBOARD

Dimensions in mm (inches): 10(0.394
05 ﬁ—l

(00.197) = ——
= “Ia [TB clo ET“]
D {G Hf I X IL}
M| N[ N[ofP|a
D [R S|T|U|V W]
O [LLL::::‘]
O aaae =l
O saaE >
@ D ‘ “W-Tol- @ Q
Zl=l=1=) =]
- [=[+]=3] 2
BB S E B%
EREREE
[ 4 |w| o ] _@ D"?"
caonnlkS @E] 1

. 200(7.874) | o 200(7.874) , ,10(0.394)

420(16.535)

287.8x200(11.33x7.87 20(0.787)
200(7.874) ‘
28(1.1) i g?

[ \ 1 O
18(0.71) cl02 i
' 20(0.787

Elements:

X2

y

[av)
vy
) [T © =

Ground terminal. Used to connect the general ground of the machine. It is metric 6mm.
Mains plug for connecting 220V AC and ground.

- ON/OFF Power switch

4.- Buzzer.

X1 25-pin SUB-D type female connector to connect keyboard cable to the Central Unit.
X2 25-pin SUB-D type male connector to connect the video cable to the Central Unit.

whE
1
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1. Configurations CNC 8055TC
1.4  Monitors

1.4.4 11" LCD monitor with full keyboard

Enclosure;

In order to guarantee proper ambient conditions, the shortest distance, in millimeters, that should be
left between each of the Monitor walls and the enclosure in which this is placed, must be as follows:

50(1.97)
—————— 250
[ —— (1.97)
50y ———— 50
q M & ot
50(1.97) y

When afan is used to improve the ventilation of the enclosure a fan with direct current motor should
be used, as alternating current (AC) motors product magnetic fields which could distort the images
displayed on the screen.

The temperature inside the enclosure should be between 0 and 50°C (32 to 122°F).
Note:

Defective Pixels.
Due to the current status of the Color TFT LCD technology, all manufacturers consider good
LCDs those having a certain number of defective pixels. The widely accepted criteria are
basically: the number of defective pixels or sub-pixels and their concentration on the LCD
surface.
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CNC 8055TC :1_L.4 Configurations

Monitors
1.45 14" Color monitor

145 14" COLOR MONITOR

Dimensions in mm (inches):

49 400(15.75)
(0.19) H &> \Cg\\
3 5 5 @
— — O maon
R — = = a |l
|~ —
s — 2 3 &
_ — o —
— 3| )
o~ ™| <
- (av] —|
— m| A2
* AT 185 5(7.3)%185 5(7.3)?.(093574)
I =2 390(15.354) :
o~ N2
S
o —
[~ [e®]
o~
“
b=y
Lo
™
Elements:
80(3.15 ;
©
M
Xel ] ]
PR G
(i)»||o o
[aV]
@ |[IE r /

(

1.- Ground terminal. Used to connect the general ground of the machine. It is metric 6mm.
2.- Mains plug for connecting 220V AC and ground.
X2 25-pin SUB-D type male connector to connect the video cable to the Central Unit.
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1. Configurations CNC 8055TC
1.4  Monitors

1.45 14" Color Monitor

Enclosure;

In order to guarantee proper ambient conditions, the shortest distance, in millimeters, that should be
left between each of the Monitor walls and the enclosure in which this is placed, must be as follows:

100(3/94)
———— 20
P (1.97)
— 0
N \O
@,gﬁzz o™
T00(3.94) y

When afan is used to improve the ventilation of the enclosure a fan with direct current motor should
be used, as alternating current (AC) motors product magnetic fields which could distort the images
displayed on the screen.

The temperature inside the enclosure should be between 0 and 50°C (32 to 122°F).
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CNC 8055TC 1. Configurations
1.4  Monitors

1.4.6 14" color monitor with alphanumeric keyboard

146 14" COLOR MONITOR WITH ALPHANUMERIC KEYBOARD

Dimensions in mm (incheg?:

O’.? L
SF
sl | fra
GlH[I[J]|K|L
1/ M|[N|[N[O|P|Q —
RlS[T|U|V|W AP
e | 8 ©
ol @
= T | &
=] [/ <[] <
EE) | S =
= o | & S
| (2] [=[e]=]¢]

(0%754) 456(17.953) 39(1.54)

475(18.701)

435(17.126)
350x276(13.78x10.866)

400(15.748)

20 20
T (0.787) (0.787) r
[ 1

5(0.2

Elements:
™ ~
X
W]
@—
QN —
G— O
X3
1.- Ground terminal. Used to connect the general ground of the machine. It is metric 6mm.
2.- Mains plug for connecting 220V AC and ground.
3.- Buzzer.

X1 25-pin SUB-D type female connector to connect keyboard cable to the Central Unit.
X2 25-pin SUB-D type male connector to connect the video cable to the Central Unit.
X3 Reserved.
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1. Configurations CNC 8055TC
1.4  Monitors

1.4.6 14" color monitor with alphanumeric keyboard

Enclosure;

In order to guarantee proper ambient conditions, the shortest distance, in millimeters, that should be
left between each of the Monitor walls and the enclosure in which this is placed, must be as follows:

100(3/94)
— |
— —— 50
-— (1.97)
— 9
A0y ———— A0
@99 e o4
T00(3.94) y

When afan is used to improve the ventilation of the enclosure a fan with direct current motor should
be used, as alternating current (AC) motors product magnetic fields which could distort the images
displayed on the screen.

The temperature inside the enclosure should be between 0 and 50°C (32 to 122°F).
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CNC 8055TC 1.  Configurations
1.5 Specific TC model keyboard

1.5 SPECIFIC TC MODEL KEYBOARD

Dimensions in mm (inches):

i, e =
[T
5
IR
i 2 g Aldans
:lj a2 Q2 '
FEED W %
S
1 0
St o2 - (o?é%@
(0.2) (1.5 DY | 325(12.795) -

Elements:

oll -
D

1.- 25-pin SUB-D type female connector to connect the keyboard with the Central Unit or with
the keyboard switcher board.

2.- Ground terminal.
3.- Buzzer

4.- Buzzer volume adjusting potentiometer

FAGOR 3 Chapter 1 - page 17



1. Configurations CNC 8055TC
1.5 Specific TC model keyboard

Enclosure:

The keyboard must be mounted as indicated below:

155(6.1) 155(6.1 M4x0,7

@ ©
- e A
B ) o 9 o
=S [ B[R o) o)
g2 2222 g|alanna = el
=B | (2 5 N
210 A0O0
— *wl ® o)
_205(11.614) | 7.5
(0.295)
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N TC 1.  Configurations
CNC 8055 1.6  keyboard switcher board

1.6 KEYBOARD SWITCHER BOARD

It must be used when having an TC keyboard and a 14" color monitor with alphanumeric keyboard.

It is used to select the keyboard attended to by the Central Unit: the TC keyboard or the one at th
monitor.

Dimensions in mm (inches) and elements:

T\

x3 (O)

(©)x1 x| X2
© Q

o

[—
=
o
D
| ™~
[— | — L — | |lL—=
5| ® ® 0

nc X4 T 1CTRL TTRC T
_/ NC —— B i © v

38(1.496) 112(4.409)

—3
(@]

o)

|
i
!

X1 25-pin SUB-D type female connector for connection with the Central Unit.

X2 25-pin SUB-D type female connector for connection with the keyboard of the monitor.

X3 25-pin SUB-D type female connector for connection with the TC keyboard.

X4 3-pin WEIDMULLER type male connector used for selecting the keyboard attended to by the

Central Unit.
—— Pin Value Function
X4L o (-] o 1
— + OV | CNC attends to the 8050MC keyboard
1 Input

24V The CNC attends to the 8050M keyboard

2 -- -- Not used at this time

3| Input ov External power supply

Connector X4 may be controlled either from the electrical cabinet or by the operator by means of a
switch.

If connector X4 is not under power, the CNC attends to the TC keyboard.
The maximum cable length permissible between the Central Unit and the Keyboard is 25m (82 pies)

The appendix of this manual includes a section with examples about selecting keyboards.
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8055TC CNC

2. General Concepts
2.1 Keyboard

2.1 KEYBOARD

2. GENERAL CONCEPTS

Th|fess |
‘ 7
S nEE
i
) | [
< 7S]NGLE
=0 )

JOG SPINDLE

.
Y

2

7

=
&

N
0\

_s
N

R
N
N
N

I,
ALY
7/ 7

R

N
%

N

=

~

<

N

N

S

SHIFT 4 R
0
w5

Alphanumeric keys and command keys.
Selects character X
Selects character A

Selects character R

Specific keys for the TC model

Enable Selection and definition of Machining Operations
Governing external devices
Selecting the spindle’s operating mode
Selecting single or automatic execution mode

The JOG key

EnablesMoving the axes of the machine

Governing the spindle
Modifying the feedrate of the axes and the spindle

Starting and stopping execution
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2. General Concepts 8055TC CNC

2.2 General

2.2 GENERAL

The 8055TC CNC is based on the 8055T CNC and has inside all the performance features of the
8055T CNC plus the specific features of the TC mode.

For example, the setting of the numerical Control must be done in "T" mode.

In the TC operating mode the programs P900000 to P999999 are reserved for the CNC itself, that is,
these cannot be used as part-programs by the user as they have a special significance.

Furthermore, to be able to work in TC mode, the CNC has to have in its memory programs P999997
and P999998, which are supplied by Fagor Automation.

Every time the CNC detects a new software version, updates these programs automatically and makes
a backup copy of the old ones in the "Memkey Card" (CARD A).

Also routines 0000 a 8999 are free for use and routines 9000 to 9999 are reserved for the CNC itself.

Some of the programs reserved for the CNC itself have the following meaning:

Warning: Programs P999997 and P999998 are associated with the software version.

A Fagor Automation shall not be held responsible of any possible malfunctiman if
programs P999997 and P999998 have been deleted from memory or not
correspond to the software version.

Some of the routines reserved for the CNC itself have the following meaning:

9998 Routine to be executed by the CNC at the beginning of each part-program.
9999 Routine to be executed by the CNC at the end of each part-program.

Every time a new part-program is edited the CNC adds a call to the corresponding
routine at the beginning and end of each program.

Warning Both subroutines must be defined by the machine manufacturer even if no opgration
2 is to be carried out at the beginning or at the end of the part-program.

Otherwise, the CNC will issue an error when attempting to run a part-prograr.

Example of how to define subroutine 9998.

(SUB 9998) ; Definition of subroutine 9998.
; Programmed blocks defined by the machine manufacturer
(RET) ; End of subroutine

Chapter 2 - page 2 FAGOR 3



305TC CNC 2, S coneens

Some of the programs reserved for the CNC itself have the following meaning:

P999998

P999997

P998000 .

This is a routines program used by the CNC for interpreting the programs edited in TC
format and executing these afterwards.

Warning
No modifications of this program are allowed. If this programjis

modified, Fagor Automation will not be held responsible for the
performance of the CNC.

If the manufacturer needs to create his own subroutines (h¢me
search subroutine, tool change, etc. ...) as well as subrougnes
9998 and 9999 should be included in another program,|for

rvXv XV RO RO RV

This is a text program which contains:

All the phrases and texts displayed on the different screens in the TC mode.
The help texts for the icons in work cycles shown at the bottom left side of the screen.
The messages (MSG) and errors (ERR) to be issued at the TC model.

All these texts, messages and errors may be translated into the desired language.

Points to consider:
All the lines of the program have to start with the character ";"
If a line starts with ";;", the CNC will understand that the whole line is a program
comment.
The format of a line is as follows:
"Nr. of text - explanatory remark (not displayed) - $Text to be displayed"

Examples

1 General text.....ceiiiieieeeen The CNC treats this as a remark

;44 Feedrate $M/MIN ................. The CNC treats this as a remark.

44 SMIMIN oo, This is message 44 and the text "M/MIN" is

displayed

;;44 Feedrate $M/MIN .............. This is message 44, and has the explanatory
remark "Feedrate" which is not displayed and the
text

"M/MIN" is shown.
Notes regarding messages:
The format must be respected. Only the text after "SAVEMSG:" may be translated

Example:
Original: N9500(MSG"SAVEMSG: TURNING CYLE")
Translated: N9500(MSG"SAVEMSG: ZILINDRAKETA ZIKLOA")

Notes regarding errors:
The format must be respected. Only the text between quotes( "xxxx") may be

translated
Example:
Original: N9000(ERROR"Cycle with neither roughing nor finishing operation™)
Translated: N9000(ERROR"Arbastatu eta Akabatu gabeko zikloa")
Warning
When modifying program 999997, it is recommended to make a
A backup copy because the CNC replaces it every time angfher
language is selected or the software version is updated.

P998999These are user-defined profile part-programs. In TC mode the user defines
them with 3 digits, (from 0 to 999) and the CNC saves these internally as P 998xxx.

FAGona
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2  General
2.1 System of coordinates

2. G | C
s eneral Concepts 8055TC CNC
2.

2.21 SYSTEM OF COORDINATES

The general machine parameter GRAPHICS (P16) shows the system of coordinates available to the
machine and associates the JOG keys with said movements.

GRAPHICS=0 X
X+
Z—[o ] 0])z+
(=]
Xf
>
GRAPHICS=1 >
Xf
Z—[o ] o])z+
(=]
. X+
7
GRAPHICS=2 7
X=[oJw]o]x+
(=]
Zf
X
7
GRAPHICS=3 7.
(=]
X+ [o ] o ])x-
Zf
X -

Chapter 2 - page 4 FAGOR 3



General

2. General Concepts
8055TC CNC 2,
2.2.2 General Logic CNC inputs

2.2.2 GENERAL LOGIC CNC INPUTS
TOOLINSP (M5050)

If during the execution of an operation or a .{ is pressed, the execution is interrupted and
a tool inspection or tool change can be carried out.

——

General logic input TOOLINSP (M5050) indicates to the CNC when tool inspection is available.

TOOLINSP (M5050) = 0 Tool inspection mode is available when interrupting execution

——

by pressing [ O |

—

TOOLINSP (M5050) =1 To access the tool inspection mode, interrupt the execution and

then, pres
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2. General concepts
2.2  General 8055TC CNC
2.2.3 General logic CNC outputs

2.2.3 GENERAL LOGIC OUTPUTS OF THE CNC

The general logic output CUSTOM (M5512) shows the CNC the operation mode that is selected:

CUSTOM (M5512) =0  "T" Operating mode is selected.
CUSTOM (M5512) =1  "TC" Operating mode is selected.

When having two keyboards, MC keyboard and an 14" monitor with keyboard, this variable can be
used in the PLC:

- to govern the keyboard switcher board.
- to know the source of the keys and inhibit the desired ones.

SELECTO a SELECT7 (M5524 a M5531)
SELECTOR (R564)

The general logic outputs "SELECT" indicate the position selected at each multi-position switch
of the keyboard.

SELECTOR indicates the selected position and SELECT the value being applied by the CNC.

They are usually the same, except when a position is selected which has been inhibited by the input
KEYDIS4 (R503).

If while positions 60% through 120% are inhibited, the 100% position is selected, SELECTOR
will show the selected position (100%) and SELECT the value being applied (50%).

Selected positiom | SELECTOR(3) SELECTOR(2) SELECTOR(1) SELECTOR(0)
Applied value SELECT3 SELECT2 SELECT1 SELECTO

Handwheel x 100 0 0 0 0
Handwheel x 10 0 0 0 1
Handwheel x 1 0 0 1 0
JOG 10000 0 0 1 1
JOG 1000 0 1 0 0
JOG 100 0 1 0 1
JOG 10 0 1 1 0
JOG 1 0 1 1 1
Continuous JOG 1 0 0 0

FEED Wy %

Selected Position | SELECTOR(7) SELECTOR(6) SELECTOR(5) SELECTOR(4)
Applied value SELECT7 SELECT6 SELECTS SELECT4
Feed Override 0% 0 0 0 0

Feed Override 2% 0 0 1
Feed Override 4% 0 0 1 0
Feed Override 10% 0 0 1 1
Feed Override 20% 0 1 0 0
Feed Override 30% 0 1 0 1
Feed Override 40% 0 1 1 0
Feed Override 50% 0 1 1 1
Feed Override 60% 1 0 0 0
Feed Override 70% 1 0 0 1
Feed Override 80% 1 0 1 0
Feed Override 90% 1 0 1 1
Feed Override 100% 1 1 0 0
Feed Override 110% 1 1 0 1
Feed Override 120% 1 1 1 0

Chapter 2 - page 6
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2. General Concepts

8055TC CNC 2.3 Power-up

2.3 POWER-UP

RESET SHIFT

the CNC acts as follows:

Both on CNC power-up and after the keystroke sequegn

Shows «page O» if it has been defined by the manufacturer. To access this operating mode, pre:
any key.
If there is no «page 0», the CNC will display the standard screen for the selected work mode.

There are two operating modes: TC mode and T mode. To switch from one mode to the other, pres

SHIFT ESC

The standard TC mode screen is;

( D)

15:28:42' P0O00002 IN POSITION I
—

X 00044.000 ¢ | 7 02[9]

REFERENCE ZERO X 0000.000
D12

Z o @ @ 44 3 3 3 ]L CHANGE POSITION
‘ X 25.000 7 85.000
REFERENCE ZERO Z 0000.000

< 115 > 0100

Q] % 115

FO100.000 % oso |SDMAX 1000

RANGE 1

k ' &,

Warning
CNC setting should be done in T mode.

A Some errors should also be removed in T mode.
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General Concepts
Operating in 8055T mode with TC keyboard 8055TC CNC
Video OFF

NN
a b

2.4 OPERATING IN 8055T MODE WITH TC KEYBOARD

The TC keyboard has been designed to also operate in T mode. The alphanumeric keyboard must
be used for the keys replacing softkeys F1 to F7.

Alphanumeric keyboard: [P 9

NS

@

The keys which replace softkeys F1 to F7 are:

===

To toggle from operating mode to the other press key seqe

2.5 VIDEO OFF

The CRT can be blanked out by hitting the keystroke sequ: .

To recover the video signal, just press any key.

On the other hand, when receiving any message (PLC, program, etc.) the CNC also recovers the
display.
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8055TC CNC 3. Operating in JOG mode

3. OPERATING IN JOG MODE

The standard TC operating mode screen is:

15:28:42' P000002 IN POSITION |
—_—

X 00044000 ¢ 7 02M

HOME X 0023.700
D12

Z _ @ @4[43 ) 3 3 ]L CHANGE PQSITION

X 25.000 7 85.000
HOME Z —-0009.578
< () | b 00060013 S 0100
C 00014.480
% 115
F@l@@@@@ 7 080 SMAX 1000 RANGE 1

[©] 020.0000)

o )

If one presses key

”Z,ﬁ»

The CNC displays the special TC operating mode screen.

15:28:42' P000002 IN POSITION I

MO co1 G18

s ")

(IF P102 EQ 1 GOTQ N10) M1

(IF P101 EQ O RET)

M3

(RET) PARTC : 000000

N10 M4 CYTIME : 00:00:00:00
(RET) TIMER : 000000:00:00
[coMMAND ACTUAL TO GO FOLLOWING ERROR |

X 00020.000 X 00020.000 X 00000.000 X 00000.000
Z 00089.520 Z 00089.520 Z 00000.000 Z 00000.000
C 00014.480 C 00014.480 C 00000.000 C 00000.000

[ THEORETICAL. ~ RPM M /MIN |
S 0.0000 S 0.0000 S 0.0000 S 0.0000

U 00025.000 B 00000.013
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3. Operating in JOG mode
3.1 Introduction 8055TC CNC

3.1 INTRODUCTION

The standard TC operating mode screen contains the following information:

[

15:28:42 | P000002 IN POSITION

MO GO1 G18
IF P102 EQ 1 GOTO N10) M41

IF P10l EQ O RET) .
PARTC : 000000

CYTIME © 00:00:00:00
(RET) TIMER : 000000:00:00

w5
=

[coMMaND ACTUAL TO GO FOLLOWING ERROR |

X 00020.000 X 00020.000 X 00000.000 X 00000.000
7 00089.520 7 00089.520  Z 00000.000  Z 00000.000
C 00014.480  C 00014.480 C 00000.000  C 00000.000
[THEORETICAL __RPM M/MIN |

S 00000 S  0.0000 S 0.0000 S 0.0000

i

U 00025.000 B 00000.013

®

2.- This window can display the following data:

1.- Clock

SBK when the Single Block execution mode is selected.
DNC when the DNC mode is activated.
P... number of the program selected.

Message «In Position» - «Execution» - «Interrupted» - «<RESET»
PLC messages

3.- The CNC messages are shown in this window.

4.- This window can display the following data:

* The X, Z coordinates of the axes. T@esymbol indicates that the axis is working in diameters.

In small characters, the axis coordinates referred to machine zero reference (home). This
values are very useful when allowing the operator to set a tool change position (see zone 6).
The CNC does not show this data when text 33 has not defined in program 999997.

* The coordinates of the auxiliary axes which are defined.
The "C" axis is displayed only when it is enabled (Gl

dit b d lly with the [C+] and [C
Egysl. can be governed manually wi e [C+] and [ @
C,

* The real spindle rpm "S".

5.- The information shown in this window depends on the position of the left-hand switch.

In all cases the feedrate of the «F» axes that has been selected and the % of F which is being
applied are shown.

All the possible cases are shown next.
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8055TC CNC 3. Operating in JOG mode

3.1 Introduction

6.-

9.-

10.

X 00044.000 ¢

T 02[@

z -oo4gag0t.

S 115 S 0100

sus

F0100.000 x oso | SMAX 1000
»

@ J0G
F0100.000 % oso ST

e x10 b ] —

FO100.000 =os0

M A100

F0100.000 % o080

This window displays, in large characters, the tool number «T» selected.
The graphic representation corresponding to the location code associated with the tool.

The offset number «D» associated with the tool. If the tool number and the offset number
coincide, the CNC will not display value «D».

The coordinates for the tool change point referred to home. The CNC does not display this
window when text 47 of program 999997 is not defined.
This window shows all the details of the spindle :

* The theoretical turning speed selected. «S» value when working in rpm. and «CSS» value
when working at constant surface speed.

* The condition of the spindle. This is represented by an icon and can be turning to the right,
to the left or idle.

* The % of the spindle speed being applied.
* The maximum revolutions of the spindle.
* The range of spindle active.

* The range of the active spindle. The CNC does not display this information when text 28 of
program 999997 is not defined.

Angular increment when working in spindle orientation mode.

Whenever a work cycle is accessed, the CNC shows the help text associated with the icor
selected in this window.

This help text must be defined in P999997 program and be written in the language required.

The format and the points to be considered in the P999997 program are detailed in Chapter 2

-Reserved.

FAGOR 3 Chapter 3 - page 3



3. Operating in JOG mode
3.1 Introduction 8055TC CNC

The special screen for TC operating mode contains the following information:

i

15:23:42' P000002 IN POSITION I

MO GO1 G18

MSG 7 )

IF P102 EQ 1 GOTO N10) M4l

IF P101 EQ 0 RET)

M3

(RET) PARTC : 000000

N10 M4 CYTIME : 00:00:00:00

(RET) TIMER : 000000:00:00
[COMMAND ACTUAL TO GO FOLLOWING ERROR |

X 00020.000 X 00020.000 X 00000.000 X 00000.000
7 00089.520 7 00089.520 Z 00000.000 7 00000.000
C 00014.480 C 00014.480 C 00000.000 C 00000.000

| THEORETICAL RPM M/MIN
S 0.0000 S 0.0000 S 0.0000 S 0.0000

i

U 00025.000 B 00000.013

1.- Clock a

2.- This window can display the following data:

SBK when the Single Block mode of execution is selected.
DNC when the DNC mode is active.
P... number of the program selected.

Message «In Position» - «Execution» - «Interrupted» - «<RESET»
PLC messages

3.- The CNC messages are shown in this window.

4.- In manual operating mode this window does not display any data, but during execution, it shows
the lines of the program being executed.

5.- The X, Z and C axes have the following fields:

COMMAND States the coordinate programmed, that is, the position that the axis must
reach.

ACTUAL States the actual coordinate or actual position of the axis.

TO GO States the distance that the axis has still to go to reach the coordinate
programmed.

FOLLOWING ERROR Difference between the theoretical and real values of the position.

The spindle (S) has the following fields available:

THEORETICAL theoretical speed S programmed.
RPM speed in rpm.
M/MIN speed in meters/ minute.

FOLLOWING ERROR When operating with spindle guided stop (M19) this indicates the
difference between theoretical and real speeds.

The auxiliary axes only show the actual position of the axis [c+] =] |
The "C" axis is displayed only when it is enabled (G15) a @

it can be governed manually with the [C+] and [C-] key
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8055TC CNC

3.
3.1

Operating in JOG mode
Introduction

6.- This window shows the state of the «G» functions and the auxiliary functions «M» that are
activated. It also displays the value of variables.

PARTC States the number of consecutive parts that have been executed with the same
program.
Whenever a new program is selected, this variable assumes value 0.
CYTIME States the time elapsed during the execution of the parts. It is expressed in the
following format: “hours : minutes : seconds : hundredths of second”.
Whenever the execution of a program is started, even though this is repetitive, this
variable assumes value 0.
TIMER States the reading of the clock enabled by the PLC. It is expressed in format “hours
: minutes : seconds”.
7.- Reserved.
8.- Reserved.
Warning

A

Whenever a part-program or an operation stored as part of a part-progrgm is
selected for simulation or execution, the CNC selects this part-program iff the

- . . . =]
top center window and highlights it next to symbol.
| =N
L6:e6:42 | [SBK] P000002 N POSITION | Lo:e6:42 ] [SBK] Po00oc2 IN POSITION |
0 GO1 G18
% ba 1 somo w0 X 00044.000 ¢ [ T 02
]'g P101 EQ O RET) REFERENCE ZERC X 0000.000 D12
$15e v i
(RET) TIER. © 000060:00:00 Z —00443.331
COMMAND ACTUAL TO GO FOLLOWING ERROR REFERENCE ZERO Z 0000.000
X 00000.000 X 00000.000 X 00000.000 X 00000.000 S 1 ]L 5 S O ]l OO
Z 00000.000 Z 00000.000 Z 00000.000 Z 00000.000 % 115
SMAX 1000
S 0.0000 S 0.0000 S 0.0000 S 0.0000 F O 1 O O N O OO % OBO RANGE 1
1 1

When the selected program is highlighted, the CNC acts as follows:

s

CLEAR

If| # |is pressed the program is de-selected, the CNC deletes it from th
center window.

If is pressed, the CNC executes the selected part-program.

e top
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3. Operating in JOG mode
3.2 Axis control 8055TC CNC

3.2 AXIS CONTROL

3.2.1 WORK UNITS

Whenever the TC work mode is accessed, the CNC assumes the work units, «mm or inches», «radii

or diameters», «millimeters/minute or millimeters/revolution», etc., that are selected by machine
parameter.

To modify these values, the "T" mode has to be accessed, modifying the relevant machine parameter.

3.2.2 COORDINATE PRESET

Coordinate preset must be made axis to axis, in the following stages:

1st Press the key for the axis requi.] or@
The CNC will frame the position for said axis, to indicate that this is selected.
2nd Enter the value required for preset of the axis.

To exit coordinate preset pr

3rd Pres so that the CNC assumes said value as the new value for the point.
The CNC requests confirmation of the command. '@‘3 to confirm or to
exit preset.
3.2.3 HANDLING THE FEEDRATE OF THE AXES (F)
To fix any particular value for the axis feedrate the following steps have to be carried out:

1st Pres

The CNC will frame the present value, to indicate that this is selected.

2nd Enter the new feedrate required.

To exit coordinate preset pr

3rd Presq @ for the CNC to assume said value as the new feedrate for the axes.
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8055TC CNC 3. Operating in JOG mode

3.3 Search for machine reference zero

3.3 SEARCH FOR MACHINE REFERENCE ZERO (HOME)

The search for machine reference zero can be done in 2 ways:

- search for machi_ne reference zero for all the axes.
- search for machine reference zero for only one axis.

Search for machine reference for all the axes

To carry out a search for machine reference zero for all axes the user should press key:

%
Z

©
The CNC will request confirmation of the command (text 48 of program 999997)

N\

N
\

SIS

§“

N

S
N

Press @ ,The CNC will execute the machine reference zero routine defined by the
manufacture in the general machine parameter P34 (REFPSUB).

Warning: After carrying out the search for machine reference zero (hol|e)
position in this modethe CNC savesthe part zero or zero offset tha
Is active at the time.

A home search routine, general machine parameter P34 other than|§ has
to be defined. Otherwise the CNC will display the relevant error.

Search for machine reference zero for only one axis

To carry out the search for machine reference zero for only one axis the key for the required axis
should be pressed as well as the key for machine reference zero search.

In either case, the CNC will request confirmation of the command (text 48 of program 999997)

X if @ Carries out the home search on the X axis

7 if @ Carries out the home search on the Z axis

Warning: After carrying out the search for machine home position in this magle
the CNC does not savehe part zero or zero offset that is active at th
time and assumes as new part zero the position taken by macljine
reference zero (home).
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Manually moving the machine
.1 Continuous movement

3. 0] ing in JOG d
34 perating in mode 8055TC CNC
34

3.4 MANUALLY MOVING THE MACHINE

The axes of the machine can be moved in the following ways:

- [X] [target position]| { 1 }| or [Z] [target position] { 1 ]
- continuous movement

- incremental movement

- movement by electronic handwheel

3.41 CONTINUOUS MOVEMENT

Place the left-hand switch in positiohfw and on the right-hand switch select the percentage (0%
to 120%) of the feedrate selected to be applied.

FEED Wy %

E g
Continuous movement should be done axis to axis. To do this press the JOG
key for the direction of the axis to be moved. a« [ o
A

The axis moves with a feedrate equal to the percentage (0% to 120%) of the «F)|
feedrate selected.

-

If during movement the keyuu| is pressed the maximum feedrate possible is carried out, as is stated

in the “GOOFEED” axis machine parameter. This feedrate will be applied as long as said key is
pressed, and when released the previous feedrate will be resumed.

Depending on the state of the “LATCHM” general logic input the movement will be made in the
following way:

* If the PLC sets this mark at a low logic level (0V), the axis will only move while the relevant
JOG key is pressed.

* If the PLC sets this mark at a high logic level (24V), the axis will start to move when the JOG
key is pressed and will not stop until said JOG key or another JOG key is pressed again, and in
this case the movement is transferred to what is indicated by the next key pressed.

When operating with feedrate "F" in millimeters/revolution the following cases may arise:

a) The spindle is started.(¥| or|¥)
The CNC moves the axes to the F programmed.

> 0000

b) The spindle is stopped but there is a spindle speed S sele @' 7% 115

The CNC calculates the feedrate in millimeters/minute corresponding to the theoretical "S" and
moves the axis.
For example, if «<F 2.000» and «S 500»:

Feedrate = F (mm/rev.) x S (rev/min)= 2 x 500 = 1000 mm/min

The axis moves at a feedrate of 1000 in millimeters/minute.

> 0000

c) The spindle is stationary and there is no spindle speed S sel@i % 115
If feedrate F has value 0, the CNC moves the axes at rapid feedrate.

If feedrate F has any other value, the axes will only be able to be moved|itke¢ys pressed
and the key for one axis. The CNC moves the axis at fast feedrate.
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3. Operating in JOG mode
3.4  Manually moving the machine
3.4.2 Incremental movement

8055TC CNC

3.4.2 INCREMENTAL MOVEMENT
JOG

Place the left-hand switch in one of the positim@

&

) 9

Incremental movement must be done axis to axis. To do this press the JOG key for the direction o
the axis to be moved.

Each time a key is pressed, the corresponding axis moves the amount set by the switch. Thi
movement effects the «F» feedrate selected.

Position of the switch Movement per turn
1 0.001 mm or 0.0001 inches

10 0.010 mm or 0.0010 inches

100 0.100 mm or 0.0100 inches

1000 1.000 mm or 0.1000 inches
10000 10.000 mm or 1.0000 inches
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Operating in JOG mode 8055TC CNC

3.
3.4 Manually moving the machine
3.4.3 Movement by means of electronic handwheel

3.4.3 MOVEMENT BY MEANS OF ELECTRONIC HANDWHEEL
The various handwheel configurations are:

Generalhandwheel tke typical handwheel. It can be used to jog any axis one by one.
Selectthe axis and turn the handwheel to moveit.

Individualhandwheel: teplacesthe mechanical handwheels.
Up to 3 handwheels can be used (one per axis).
Itonly moves the axis itis associated with.

Path handwheel: For chamfering and rounding corners.
2 axes are moved along a selected path (chamfer or rounding) by moving a
single handwheel.
This feature must be activated viaPLC.
The generalhandwheelis assumed as the "path handwheel" or the individual
handwheel associated with the Z axis

Feed handwheel To control the feedrate of the machine.

This feature must be activated viaPLC.

When using several handwheel types, the CNC sets the following priorities:

Path
Handwheel
Function ?

Is there a general
handwheel?

NO YES

Any individual i
handhweel
YES moving ? NO Individual Z handwheel
l as Path handwheel
Individual General Handwheel General handwheel as Path handwheel.
handwheels Active Active Individual handwheels active.

Operationwhenthe "path handwheel" functionis notactive.

Any Individual handwheel has priority.
Tojog with the general handwheel, select the axis and turn the handwheel.

Operationwhenthe path handwheel functionis active.

Ifthere is no General Handwheel, the CNC assumes as path handwheel the individual handwheel
associated with the Z axis.

Ifthere is General handwheel, the CNC assumesit as path handwheel. The individual handwheels
keepworking.
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3. Operating in JOG mode
8055TC CNC 3.4 Manually moving the machine
3.4.3 Movement by means of electronic handwheel

Tomove any ofthem, turn the switch to any of the handwheel positions.

=

&) [in g

Positions 1, 10 and 100 indicate the multiplying factor being applied besides the internal x4 to the
feedback pulses supplied by the electronic handwheel.

Forexample, when having a 25 lines/turn handwheel with a display format of 5.3 mmor 4.4 inches
andthe machine parameter "MPGRES=0":

Switch position Distance perturn
1 0.100mm 0r0.0100inch
10 1.000mm or0.1000inch
100 10.000mm or1.0000inch

Toapply adifferent multiplying factor for each handwheel, the HANFCT variable mustbe used. Refer
to the section on variables associated with electronic handwheelsin chapter 10 of this manual.

Warning:
Depending on how fast the handwheel is turned and on the selected handwheej switch
position, the CNC might be demanded to move the axis faster than the limit set by general
machine parameter “GOOFEED”. Inthat case, the CNC will move the axis the indfcated
distance butitwill limitthe axis speed to that parameter valiue.
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Manually moving the machine
.3 Movement by means of electronic handwheel

3. 0] ing in JOG d
34 perating in mode 8055TC CNC
34

3.4.3.1 GENERAL HANDWHEEL

Select the axis to be jogged

Press one ofthe JOG keys of the axis to be jogged. The selected axis will be highlighted.

When using a FAGOR handwheel with an axis selector button, the axis may be selected as follows:
Push the button on the back of the handwheel. The CNC select the first axis and it highlightsiit.
When pressing the button again, the CNC selects the next axis and so on in arotary fashion.
Todeselectthe axis, hold the button pressed for more than 2 seconds.

Jog the axis

Oncethe axis has been selected, it will move as the handwheelis being turned and in the direction
indicated by it.

3.4.3.2 INDIVIDUAL HANDWHEEL

Jog the axis

Each axis willmove as the corresponding handwheelis being turned according to the switch position
andinthedirectionindicated by it.
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3. Operating in JOG mode
3.4  Manually moving the machine
3.4.3 Movement by means of electronic handwheel

8055TC CNC

3.4.3.3 PATH HANDWHEEL

With this feature, it is possible to jog two axes at the same time along a linear path (chamfer) or circular
path (rounding) with a single handwheel.

The CNC assumes as the path handwheel the general handwheel or, when this one is missing, the o
associated with the Z axis.

This feature must be handled by the manufacturer of the machine.

While in handwheel mode and selecting the “path handwheel”, the CNC shows the following data:

e o e
X 00044.000 T 02
w0 g ¥ usonoon o
Y —00443.331 | o oo
om0 g cownom e
Z —00443.331
s zemoow | g (90100
S 115 ciis
W F00100.000 %080

F 7&4 o 30.000 7% 080

@ x10

7% 080

F | Xe 15512
Ye _J| Ye 22.345

e x10

When choosing a linear jog (upper drawing) , the angle of the path must be indicated and wher
choosing a circular jog (lower drawing), the arc center coordinates must be indicated in radius.

To define these variables, press the [F] and, then, one of these ﬁl[ﬂ
Example:The [O2] key is used to activate or deactivate the "path handwheel” mode and the [O3] key
to indicate the type of movement.

DFU B29 R561 = CPL M5054 Activate / deactivate the "path handwheel” mode
DFU B31 R561 = CPL M5053 Selects the type of movement, along a straight line or an arc
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Manually moving the machine

3. Operating in JOG mode
¥4 8055TC CNC
3.4.5 Master Handwheel

3.4.3.4 FEED HANDWHEEL

Usually, when making a part for the first time, the machine feedrate is controlled by means of the
feedrate override switch.

From this version on, it is also possible to use the machine handwheels to control that feedrate. This
way, the machining feedrate will depend on how fast the handwheel is turned.

To do this, proceed as follows:
Inhibit all the feedrate override switch positions from the PLC.
Detect how far the handwheel is turned (reading of pulses received)
Set the corresponding feedrate from the PLC depending on the pulses received from the
handwheel.

The following CNC variables return the number of pulses the handwheel has turned.
HANPF shows the number of pulses of the 1st handwheel.
HANPS shows the number of pulses of the 2nd handwheel.
HANPT shows the number of pulses of the 3rd handwheel.
HANPFO shows the number of pulses of the 4th handwheel.

To use this feature, the handwheel must be associated with one of the axes of the machine. General
machine parameters “AXIS1....8" or “"HANDWHEL....4” set with values: “21....29”

Example:The machine has a button to activate and deactivate this feature (feed handwheel) and the
feedrate control is carried out with the second handwheel.

CYl

R101=0 Resets the register containing the previous handwheel
reading

END

PRG

DFU 171 = CPL M1000 Every time the button is pressed, mark M1000 is inverted
M1000 = MSG1 If the feature is active, a message is displayed.

NOT M1000 If the feature is not active

= AND KEYDIS4 $FF800000 KEYDIS4 enables all the positions of the feedrate override
switch

= JMP L101 and goes on with program execution

If the feature is active

DFU M2009 and a leading edge (up flank) occurs at the clock mark
M2009

= CNCRD(HANPS,R100,M1) We read the number of handwheel pulses contained in
R100

= SBS R101 R100 R102 calculates the number of pulses received from the last
reading

= MOV R100 R101 updates R101 for the next reading

= MLS R102 3 R103 calculates in R103 the proper % of feedrate override
= OR KEYDIS4 $7FFFFF KEYDIS4 inhibits all the other positions of the feedrate override
switch

CPS R103 LT 0 = SBS 0 R103 R103 ignores the handwheel turning direction
CPS R103 GT 120 = MOV 120 R103 Limits the maximum feedrate override to 120%.

DFU M2009 With the leading edge (up flank) of the clock mark
M2009

= CNCWR(R103,PLCFRO,M1) set the calculated feedrate override (PLCFRO=R103)
L101

END
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8055TC CNC 3:5 Operating in JOG mode

Tool control

3.5 TOOL CONTROL

The standard screen for TC operating mode displays the following information about the tool.

/, 007 T 02 [H
o et T 02 =
7 S 0150 PI?
CHANGEPOSITION
X 25.000 Z 85.000
.

This window displays the following information:
> In large characters, the number "T" of the selected tool and a graphic representation of its tip.
> The offset number «D» associated with the tool.

> The selected rpm "S" for the live tool .
This value is only displayed when a live tool is selected.

> The coordinates for the tool change point.
The CNC does not display this window when text 47 of program 999997 is not defined.

To select any other tool take the following steps:

1st Press

The CNC will frame the tool number

2nd Enter the tool number to be selected

To exit the selection process pr

3rd Presq @ key for the CNC to select the new tool.

The CNC will handle the tool change

4th  After selecting the new tool, the CNC updates the graphic representation for the location
code associated with the new tool.

It is possible to temporarily assign another offset to the tool without modifying the one it has
associated.

To access the "D" filed, pfe and

Key in the desired tool offset number and prass! |

The CNC temporarily assumes the new offset of the current tool. The internal table is not
modified, the tool keeps having the same tool offset associated with it when it was calibrated.
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3. Operating in JOG mode
3.5 Tool control 8055TC CNC
3.5.

1 Tool change

3.5.1 TOOL CHANGE

Depending on the type of tool changer, one can have:

Machine with automatic tool changer
Machine with manual tool changer

In both cases the CNC:
Executes the routine associated with the tool change (general machine P60 «TOOLSUB»).
Sends the PLC all the information required for this to handle the tool change.
And assumes the new values for the tool (offsets, geometry, etc. ...).
An example of how a manual tool changer is handled.
Subroutine 55 as associated with the tools. General machine parameter P60 «TOOLSUB» = 55.

Define the general machine parameter P71 "TAFTERS" = YES so that the tool is selected after
executing the subroutine.

The movement to the change point, block N3, is carried out only when an operation of cycle of
the TC mode is being executed.

If a cycle is selected ...........oooevvvviviiniciinnnnnnn. CYCEXE other than 0

If the program is in execution.................... OPMODA bit0 =1
Therefore (IF ((CYCEXE NE 0) AND (OPMODA AND $1) EQ 1) there is no movement.

The subroutine associated with the tools can contain the following information:

(SUB 55)
(P100 = NBTOOL) ; Assigns the No. of tool requested to P100
(P101 = MS3) ; If spindle clockwise P101=1
(P102 = MS4) ; If spindle counter-clockwise P102=1
(IF ((CYCEXE NE 0) AND (OPMODA AND $1) EQ 1) GOTO N5
N3 GO G53 .... XP??? ZP?7?? ; Movement to change point
N5 M5 ; Spindle stop

(MSG "SELECT T?P100 - THEN PRESS START")
; Message for requesting tool change
MO ; Program stop and wait until START is pressed
(MSG "™ ™) ; Erases previous message
(IF P102 EQ 1 GOTO N10) ; Recovers turning direction of spindle
(IF P101 EQ 0 RET)
M3
(RET)
N10 M4
(RET)

After completing the subroutine, the CNC executes function T??, sends the PLC all the
information required for the latter to handle the tool change and assumes the new values for
the tool, (tool offsets, geometry, etc.)
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Tool control

3. Operating in JOG mode
8055TC CNC 3
3.5.1 Variable tool change point

3.5.1.1 VARIABLE TOOL CHANGE POINT

If the manufacturer wishes the user can be allowed to define the tool change point at all times. This
feature logically depends on the type of machine and type of changer.

This feature allows the tool change to be made beside the part, thus avoiding movements to a chanc
point farther away from the same.

To allow this:
Define text 47 of the program 999997 for the CNC to request the coordinates on X and Z of the
change point.
For example: ;47 $CHANGE POSITION

These coordinates should always refer to machine reference zero (home), for the zero offsets nc
to affect the tool change point.

For this reason, the CNC can display, along with coordinates X, Z and in small characters, the
coordinates for the axes referring to home.

For the CNC to show the coordinates of the axes referring to home text 33 of program 999997
has to be defined. For example: ;33 $REFERENCE ZERO (HOME)

Since the tool change point can be modified by the operator at any time, the subroutine associate
with the tools must take these values into account.

Arithmetical parameters P290 and P291 contain the values set by the operator as change position c
X, Z.

T 029

=T [ 02 Arithmetical parameter P290

D12 Change position on X
P E———— Arithmetical parameter P291
X 25000 7 85.000 Change position on Z

In subroutine 55 of the previous section, the line fixing the movement to the change point must be
modified:

Where it says: GO G53 XP??? ZP??? ; Movement to the change point.
It should say: GO G53 XP290 ZP291 ; Movement to the change point defined by the user.

Define the coordinates of the change point (X, Z)

Pres to select the "T" . Then press key for the relevant or:
ans

After moving over the coordinates for the axis to be defined, one can:

a

a) Enter the value manually. Key in the value required and @

b) Assign the present position of the machine.

Move the axis, by means of the handwheel or the JOG keys, up to the point required.
Pres . The CNC assigns said coordinate to the field selected.

ENTER
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3. Operating in JOG mode
3.5 Tool control 8055TC CNC
3.5.

2 Tool calibration

3.5.2 TOOL CALIBRATION

To access tool calibration mode press key
B (5] &
1

= 7 clels)

7
7

© 5]
The CNC displays the following information:

7 N

15:28:42 | |

X 00044000 2 [_—00397.490
¥ 1.000] s[_150] 1[5

Family | shape

e e, | 70002 DOOR[E]

'-@ Tool celibration
£7 Z-ENTER
X_ENTER A 14} X—ENTER X 0.0000

OZZ B I oo

-]
% Z-ENTER Z 00000

K 00000
A=90
Cutter angle A 0.0000
B Cutter width B 0.0000
G A=80 Cutting angle ¢ 0.0000
‘ B=2R "
se radius R

et 0.0000

| TOOL CALIBRATION

[

S 6 ob

o Y,

1.- Indicator of the operating mode selected: «Tool calibrations.

2.- Help graphics for tool calibration.

3.- Help graphics for defining the tool geometry.

4.- Current status of the machine.
Actual X, Z coordinates, actual axis feedrate F, actual spindle speed S and currently
selected tool T.

5.- Tool number, offset number, family and location code (shape).

6.- Tool length values defined for this tool.

7.- Tool geometry values.
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8055TC CNC

3.
3.5 Tool control
3.5.2 Tool calibration

To calibrate a tool, proceed as follows:

Operating in JOG mode

1.-
2.-

Select a tool and access the tool calibration mode.

Use a part of known dimensions

I

Place that part in in the chuck.

Define the part dimensions:

W@WW/VW S
% / P

(value)

(value)

Define the tool data.

Define the tool number «T»:

ENTER W}é/l/
(tool number) 35 | WWW/VW&@MW i
-If it is defined, the values stored in the tool table /W 10002 DOOZE 7

will be displayed.
- If it is not defined, all the data will be reset to "0"

Define the tool offset «D»:

(tool offset number

Select the type or family of the tool using key

The possible types ar@ |I|

Define the location code (shape) of the tool using
Location codes available for t type

F1 F2 F3
F8. .F4

] LA W]

e Fe F5

FO

I

Location codes available for tl. type

3

62

'68 64

F66

re2
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3. Operating in JOG mode
3.5 Tool control
3.5.2 Tool calibration

8055TC CNC

Location codes available for the |I| type

21 F22 FR3

Ldll-d]L.4
FBl% F33
F3’7 F35
B L FIRIFA

FR7 F26 F25
Location codes available for the type

41 F42 F43

¥
F51 & 40 F53
pelpe] (oo
F59 F50
el [ [
- X
i3
Cc=0
7

F47 F46 F45
Location codes available for the ,,,,| type

on
E
F10
A

A 180 —

uﬂi 1@ FBO

4.- Tool cdibration. There are two methods:

7111

Z

When using atool presetting table, define the X, I, Z,

K data

- The X, Z data indicate the tool dimensionsin X and

Z.

- Thel, K dataindicate the tool wear to be compesated

for.

When not using a tool presetting table.

- Approach the tool to the part until touching it along

the X axis and press

FR7 F26 FR56

. IMI

F37 35

38 34

F31 F33

MEE&
ﬂmﬁ

RI[R] R

F21 FR2 FR23

47 F46 TF45

14
FS'? & 49 F55
EIE e

F59 F50
ol @

F41 F42 F43

- Approach the tool to the part until touching it along the Z axis and press

- The tool is now calibrated. The CNC updates the X, Z data and sets the |, K data to "0".

The actual tool length is (X+1) and (Z+K) and the «I» value must always be in diameter.
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Operating in JOG mode
5 Tool control
5.2 Tool calibration

8055TC CNC 3
3.

5.- Define the values for the tool geometry.

The window on the right contains the tool geometr|
values and the window on the left contains a he

diagram.

N
:
N

=
Lo

To define one of these values, select the correspond

field, key in the desired value and pr

6.- To calibrate another tool, repeat steps 3, 4 and 5. :

To quit the tool calibration mode, pr

3.5.2.1 MODIFY VALUES DURING EXECUTION

It is possible to modify the tool values (dimensions and geometry) without interrupting program
execution.

To do this, pres , the CNC will display the Tool Calibration screen with the data for the active
tool and it is possible to change its data or that of any other tool.

To quit this screen, pre
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3.
3.5 Tool control
3.5.3 Live Tool

3.5.3 LIVE TOOL
When a live tool is selected, the standard screen of the TC operating mode shows the following
information:

7 s o
% Y T 02 H
b e T 02 =
S 0150 DI

/ / '.?"///// CHANGE POSITION

X 25.000 Z 85.000
To select the rpm "S" of the live tool, take these steps:

1. Pres to select the "T" field.
2. Pres@ or to select the rpm "S" of the live tool.

3. Key in the value and pre B

The keys for the live tool are:

IO

7.
—
7
s 7

Live tool CIOCKWISE ....couveieee e,

Live tool counter-clockwise ............c.cocceiiiiiinnn] . "/:///x/’// i

Stop the live t00]........ccccvevveeeeeeieeeeeeeeeee e, Bl e

When the machine uses a live tool, the following considerations must be born in mind:

&)

Set one of the general machine parameters PO through P9 to "13"
The location code (shape) of the live tool must be "10", "20" or "30".
It is up to the PLC to manage the keys for the live tool.

Every time one of these keys is pressed, the CNC updates the corresponding register bit.

Bit 7 of Register 561 (B7 R561) indicates the status of the key.

Bit 3 of Register 562 (B3 R562) indicates the status ofthg key.

key

hEn ~ans

Bit 5 of the Register 562 (B5 R562) indicates the status o@

Here is an example of the section of the PLC program in charge of managing the live tool:

() = CNCRD (TOOL, R101, M1)
Assigns the number of the active tool to register R101.

= CNCRD (TOF R101, R102, M1)
Assigns the location code (shape) of the active tool to register R102.

CPS R102 EQ 10 OR CPS R102 EQ 20 OR CPS R102 EQ 30 = M2
If the active tool is a live tool, (location code=10, 20 or 30), it activates mark M2.

FAGOR 3
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Tool control
3 Live Tool

8055TC CNC

[S2N6)]

CUSTOM AND (DFU B7R561 OR DFD M2) = CNCEX1 (M45 S0, M1)
If while the TC operating mode is selected (CUSTOM=1) ...
... the "stop live tool" key is pressed (DFU B7R561) or the live tool is de-selected
(DFD M2) .....
... the PLC "tells" the CNC to execute block "M45 S0" to stop the live tool.

CUSTOM AND M2 AND DFU B3R562 = CNCRD (LIVRPM, R117, M1) = CNCWR (R117,
GUP100, M1)= CNCEX1 (M45 SP100, M1)
If in TC mode (CUSTOM=1) a live tool is selected (M2) and the "live tool
clockwise" key is pressed, (DFU B3R562) ...
... the PLC reads in R117 the rpm selected for the live tool (LIVRPM) and it assigns
them to general parameter P100... It, then, "tells" the CNC to execute block "M45
SP100" (clockwise turning of the live tool at the selected rpm).

CUSTOM AND M2 AND DFU B5R562 = CNCRD (LIVRPM, R117, M1) = CNCWR (R117,
GUP100, M1= CNCEX1 (M45 S-P100, M1)
If in 8055 TC mode (CUSTOM=1) a live tool is selected (M2) and the "live tool
counter-clockwise" key is pressed (DFU B5R562) ...
... the PLC "tells" the CNC to execute block M45 S-P100 (counter-clockwise
turning of the live tool at the selected rpm).
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3. Operating in JOG mode
3.6  Spindle control 8055TC CNC

3.6 SPINDLE CONTROL

The standard TC working mode screen has a window for displaying information about the spindle.

Since the CNC allows operating with the spindle in RPM, at Constant Surface Speed or in the Spindle
Orientation mode, the information being displayed will be different for each mode.

/ CSS 0100 S 0100 S 0100
[O] %115 [O] %115 [O] %115

30100 W | ) X 1000 ]| |SMAX 1000 | [ oo rance 4

o SMAX 1000 GAMA 1 GAMA 1 020.0000

(CSS) RPM without RPM with
spindle orientation spindle orientation

To change from one mode to another press

Both on power-up of the CNC and after the key sequenge
mode as Revolutions / minute (RPM)

Far}

When working at Constant Surface Speed (CSS) ﬁf key is lit up.

m/min
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3. Operating in JOG mode
8055TC CNC 3.6 Spindle control
3.6.1 Spindle in rpm.

3.6.1 SPINDLE IN RPM — |

The CNC displays the following information: X 00044.000 ¢ | T 02[M]

REFERENCE ZERO X 0000.000

D12

7, — 00443.331 CHANGE POSITION

X 25.000 7 85.000
REFERENCE ZERO Z 0000.000

D= ]S 115 S 0100 —®
%115 —3)/®
[F0100.000 = oso |[SMAX 1000 (5
RA:NGE 1 4_@
1.- Actual spindle speed in rpm.
2.- Theoretical spindle speed in rpm.
To select any other speed . The CNC will frame the present value.
Enter the new value and p 4} . The CNC assumes said value and updates the actual spe

of the spindle.

3.- State of the spindlg ¥| turning clockwise,¥ )| turning counter-clockwise@ stopped.

To modify the state of the spindle press ke

5.- Maximum spindle speed in rpm.

To select any other speed pr] twice. The CNC will frame the present value.

Enter the new value and pr . The CNC assumes said value and will not let the spindle
exceed this number of revolutions.

6.- Spindle range currently selected.
When having an automatic gear changer, this value cannot be modified.

. . m 5\l
When not having an automatic gear changer, and then use t key to frame the

current value.

ENTER

Enter the range number to be selected and #r@

or| [ 1}

Note:When the machine does not have spindle ranges this message is superfluous. For thi
reason, when text 28 of program 999997 is not defined, the CNC does not display this
message.
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3. Operating in JOG mode
3 8055TC CNC
3.6.2 Constant Surface Speed

3.6.2 CONSTANT SURFACE SPEED

In Constant surface speed mode the user sets the tangential speed that there must be at all times
between the tool tip and the part.

The spindle revolutions therefore depend on the position taken by the tool tip with respect to the
turning axis. If the tool tip moves away from the turning axis, the spindle revolutions thus go down,
and if it gets closer, they go up.

When Constant Surface Speed is selected the CNC displays the following information.

15:28:42 | P000002 IN PosiTion |

X 00044.000 ¢ | T 02[9]

REFERENCE ZERO X 0000.000

D12

7 — 00443.331 CHANGE POSITION

X 25.000 Z 85.000
REFERENCE ZERO Z 0000.000

O=SINE 115 VCC 0100| | | <@
%115 ~—3/®

F0100.000 % oso |SMAX 1000] | |+=®

RANGE 1 ‘ :

1.- Actual spindle speed in rpm. I

2.- Theoretical constant surface speed. Defined in m/minute or in feet/minute.

To select any other speed pr]. The CNC will frame the present value.

Enter the new value and pregsi_}|. The CNC assumes this value and if the spindle is started
it will update the actual speed of the spindle (in rpm.)

3.- State of the spind|e: ¥| turning clockwise|¥) [ turning counter-clockwise c@ stopped.
To modify the state of the spindle press:

4.- % of the theoretical Constant Surface Speed being applieds

To modify this percentage (%) press :

5.- Maximum spindle speed in rpm.

To select any other speed pr] twice and the CNC will frame the present value.

Enter the new value and pr. The CNC will assume this value.

6.- Spindle range currently selected.

When having an automatic gear changer, this value cannot be modified.

When not having an automatic gear changer, and then use t key to frame the

current value.
Enter the range number to be selected and #r@gs or @
Note:When the machine does not have spindle ranges this message is superfluous. For this

reason, when text 28 of program 999997 is not defined, the CNC does not display this
message.
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Spindle control

8055TC CNC 6
6.2.10perating at Constant Surface Speed

3.
3.
3.

3.6.2.1 OPERATING AT CONSTANT SURFACE SPEED (CSS)

When Constant Surface Speed operating mode is selected (CSS), the CNC assumes the spindle rar
selected at present.

In this operating mode, when a new constant surface speed is selected, the following cases may aris
a) The spindle is stopped

The CNC selects the new speed but does not apply this until the spindle moves.
b) The spindle is started

The CNC, depending on the position of the axis, calculates and makes the spindle turn at the
corresponding rpm. speed for the Constant Surface Speed to be as defined.

As the axes move, when working at Constant Surface Speed, the following cases may arise:
a) The spindle is started
The CNC moves the axes to the F programmed.

As the X axis is moved, the CNC makes the spindle speed (rpm.) match to maintain the constan
surface speed selected.

If the tool tip moves away from the turning axis the spindle revolutions therefore go down, and
if it gets nearer, they go up.

The CNC limits the spindle revolutions to the maximum speed set «SMAX».
b) The spindle is stopped but a spindle speed S is selected

The CNC calculates, in millimeters/minute, the feedrate corresponding to the last programmed
"S" and moves the axis.

For example, if «F 2.000» and «CSS 500x»:
F (mm/min) = F (mm/min.) x S (rev/min) = 2 x 500 = 1000 mm/min
The axis moves at a feedrate of 1000 millimeters/minute
c) The spindle is stationary and there is no spindle speed S selected.

If feedrate F has value 0, the CNC moves the axes at fast feedrate.

If feedrate F has any other value, the axes will only be able to be moved|ifkeys pressed
and the key for one axis. The CNC moves the axis at fast feedrate.
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Operation in JOG mode
Spindle Control 8055TC CNC

6
6.3 Spindle Orientation

3.6.3

SPINDLE ORIENTATION

When having spindle orientation (general machine parameter REFEED1 (P34) other than 0) the CNC
shows the following information:

1.-
2.-

15:26:42 | P00000Z EN POSICION |

X 00044.000 ¢ | 02 ]

CERO MAQ X 0000.000
D12

o0
CERO MAQ Z 0000.000 X 25.000 Z_85.000

Ol 115 S 0100 3
® - - %115 —)/(5
Actual spindle speed in rpm. F0100.000 % oso |suxion s if | |<<B)/@

020.0000
1

Angular spindle position in degrees.

This data is displayed when working in Spindle Orientation mode. When switching to RPM
mode, only the actual spindle speed is shown (1).

Theoretical spindle speed in rpm.
To select another speed, pr] The CNC will frame the current value.

Enter the new value and prggsl || The CNC assumes this value and it updates the actual

spindle speed.

Spindle statug:C¥| turning clockwise|+) | turning counter-clockwise q&))| -

When working in Spindle Orientation mode, it always shows@ symbol.

% of the theoretical spindle speed being applied.

The CNC does not apply this factor when working in Spin
Orientation mode. It only applies it when working in RPM mo

To change this percentage (%) press:

Maximum spindle rpm.
To select another speed, pr] twice. The CNC will frame the current value.

Enter the new value and pre The CNC assumes this value and will not let the spindle
exceed these rpm.

Selected spindle range.

To select another range when there is ho automatic range change' aﬂd then use the

key to frame the current value.

Enter the range number to be selected and ;br}ggs

or|[ 1}

When the machine does not have a range changer, this message is superfluous. That's why the
CNC does not show this message when text 28 of program 999997 is not defined.

Angular spindle increment when operating in Spindle Orientation mode.
To select another value, pr] key three times. The CNC will frame the current value.

Key in the new value and pr
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8055TC CNC Operation in JOG mode

Spindle Control

3.
3.6
3.6.3 Spindle Orientation

3.6.3.1 OPERATION WITH SPINDLE ORIENTATION

When having spindle orientation, the CNC uses the same screen as when operating in RPM mode
RPM mode.

To select this mode, press one of these three keys.

The screen will not show the angular positio
of the spindle.

x 0994299 ¢ | 1 021w

7 —00443.331

naq

S 115

% 115
F0100.000 % oso |Suaxtooo canst

[ 020.0000
T

Spindle Orientation mode:

To select this operating mode, press the key for spindle orientation:

The spindle will stop (if it was turning), it then searches home and, finally, it turns to the angular
position indicated at the lower right-hand side of the screen (the top figure shows 20° ).

Every time the key for Spindle Orientation is pressed, the spindle position is incremented by that
amount (the top figure shows 20).
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3. Operating in JOG mode
3.7 Control of external devices 8055TC CNC

3.7 CONTROL OF EXTERNAL DEVICES

The CNC allows up to 6 external devices to be activated and deactivated from the keyboard. One of
these is the cooling fluid.

The activation and deactivation of the devices must be carried out by the machine manufacturer by
means of the PLC program.

The CNC will inform the PLC of the status of each one of the keys. The relevant Register bit will have
value 1 when the key is pressed and value 0 when this is not pressed.

The Register bit for each one of the keys is as follows:

TCLED1  TCLED3  TCLED5
(M5032)  (M5034)  (M5036)

a1 on I o B28| [/B29 B2
R561| |R561 |R562

701 VOS 705 B30 B3l B4
R561 R561 R562
TCLEDZ2 / TCLED4 / TCLED6

(M5033)/ (M5035)/ (M5037)

The status of the light for each one of these keys must be controlled by the machine manufacturer
by means of the PLC program, with the TCLED* input variables shown in the figure being available
for this purpose.

Examples:

Control of the coolant: DFU B28R561 = CPL TCLED1
= CPL 033

Control of the tail-stock (O1). To activate or deactivate the tail-stock a number of conditions must
be satisfied such as spindle stopped, ....

DFU B30R561 AND (Remaining conditions) = CPL TCLED2
= CPL O34
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3. Operation in Jog mode
8055TC CNC 3.8 Handling ISO code

[50

—

5

R

To access the MDI mode, put the CNC in jog mode and then |press

The CNC displays a window at the bottom of the standard (or special) screen

e | Fomoonz e | Foow0
X o Go1 G18
00044.000 ¢ T 02 m T P102 ]?JQ 1 GOTO N10) a1
CERO MAQ X 0000.000 IF P101 EQ O RET)
D12 %QBET)
7, —00443.331 POSICION DE CAMBIO Nio N e Do 00
. X 25000 7 85.000 (RET) TIMER : 000000:00:00
CERO MAQ Z 0000.000 _—
COMANDO ACTUAL RESTO __ ERROR SEGUIMIENTO
S 115 S 0100 X 00000.000 X 00000.000 X 00000.000 X 00000.000
% 115 Z 00000.000  Z 00000.000  Z 00000.000 % 00000.000
TEORICA RPM M/NIN
F'0100.000 % o080 SMAX 1000 S 0.0000 § 0.0000 S 0.0000 § 0.0000
— | || [L ] — | || [[ ]
1 1

An ISO coded block may be edited in this window to be executed later on, like in MDI in the "T" mode.

To access the ISO mode, while working with operations or cycles,|presonce and while working
in JOG mode, press that key twice.

When accessing the ISO mode, a special screen is displayed where it is possible to edit up to
program blocks in ISO or in high level language.

Example: [ISO]
G95 G96 S120 M

GO 2100
G1 X30 FO.

Once the desired block or blocks have been edited, The upper right-hand side of the

screen will show the

From this moment on, the blocks being edited may be simulated, executed or stored as any operatio
or cycle.

GRAPHIC:

Pres to simulate it. PreEI to execute it.

It is possible to combine blocks edited in ISO code with standard or User machining cycles to make
up part-programs. The chapter on "Storing part-programs" in this manual describes how to edit then
and operate with them.

To store blocks edited in 1SO code, preSs; |
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8055TC CNC 4. Operating with operations or cycles

4. OPERATING WITH OPERATIONS OR CYCLES

The following CNC keys should be used to select the machining Operations or Cycles:

[® (<]

%3 [6=E

~ /%g , s

When pressing the CNC shows all the user cycles already defined by the machine manufacture
by means of the application program: WGDRAW.

N

1%
/

| ¢

1 u?

i

—

The user cycle is edited like any other standard cycle of the TC mode.

Once all the necessary data has been defined, the user can Simular or Execute the cycle like ar
other standard cycle of the TC mode.

When pressing any other key, the CNC selects the corresponding standard machining cycle, change
the screen and lights up the lamp of the key just pressed indicating that the cycle has been selecte

The machining operations or cycles that can be selected with each one of these keys are:

~ | Positioning cycle [—I| Turning cycle

1| Facing cycle | Taper cycle

4| Rounding cycle —J| Threading cycle

a1 Grooving cycle Drilling and tapping cycles
1| Profile Cycle

When the Machining Operation or Cycle involves several Ievels@ has to be pressed to select
the cycle level required:

With this CNC, it is possible to combine 1SO-coded blocks with standard and/or user-defined
machining operations to create part-programs as described in the chapter on "Part-program storage
in this manual.

To deselect the cycle and return to the standard display, press the key corresponding to the select:

cycle (the one with the indicator lamp on)

Note: the operations or cycles can modify global parameters 150 through 299 (both included).
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4. Operating with operations or cycles 8055TC CNC
4.1  Operation edit mode

4.1. OPERATION EDIT MODE

After selecting the cycle edition mode the CNC displays a screen looking like this:

15:28:42 | |

| TURNING CYCLE

X [_00044.000 7 [_=00397.480
F S T

X

Coordenadas (Xi,Zi)
X6,2 Xz X [0.0000 Z 00000

Coordenadas (Xf, Zf)
X 0.0000 zZ 0.0000

e
Diametro
@
L3 0.0000

Distancia de seguridad
X 0.0000 Z  0.0000

Il

GEAR
DESBASTE

SMAX 1230 F 0.000 S150 T3 D3

-

F 0000 5150 T3 D3

PASADA DE DESBASTE
A 0

I

DEMASIA DEL ACABADO
B [

I

1.- Denomination of the Operation or Work cycle selected.

2.- Help graphics.

3.- Spindle Conditions for cycle execution.

4.- Present status of the machine. Coordinates and machining conditions.
5.- Data defining the geometry of the Machining Cycle.

6.- Machining conditions for the roughing operation.

7.- Machining conditions for the finishing operation.

The CNC will display an icon, a coordinate or one of the data items defining the operation or cycle
in highlighted print, to show that this item has been selected.

To select another icon data item or coordinate, one can:
{ [ﬁ’ {h’ . The CNC will select the previous or next data item.

b) Press k . The CNC will select the first data item for said axis. Pressing this key
again will se ect the foIIowmg piece of data for said axis.

c) Press kell o.!l . The CNC selects the relevant roughing data. Pressing said key again
will select the relevant finishing data.

d) Press k . The CNC selects data item «S» for roughing. Pressing this key a second time
selects data item «S» for finishing, and pressing it again selects the data for spindle SMAX.

The coordinates for axis X are defined in operating units, radii or diameters.

Later on, in each one of the operations or cycles, the units in which the data associated with axis X
(safety distance, pass, excess stock, etc.) are displayed.

Chapter 4 - page 2 FAGOR 3



8055TC CNC

Operating with operations or cycles
Operation edit mode

4,
4.1
4.1.1 Definition of spindle conditions

4.1.1 DEFINITION OF SPINDLE CONDITIONS

Work mode (RPM) or (CSS)
RANGE RANGE Bt
RPM vee
SMAX 1230 SMAX 1230

Move over the "RPM" or "CSS" icon. this can be done:

9 ey using ] [2] [ 1] ke

b) by pressin §>(Sf . The CNC selects this item directly.

After selecting the item, pre% or n%(Sf to change the work mode.

Spindle range
Move over this item, key in the desired value and -@

Maximum spindle turning speed in rpm (S)

Move onto this item, type in the required value and p

Spindle turning direction

There are 2 ways to select the spindle turning direction:

a) Move onto this item and pre to change the icon.
b) Start the spindle in the direction required by means of the JOG@S

The CNC starts the spindle and assumes said turning direction as spindle turning data for the
cycle.

Coolant

Place the cursor over this data and p. to change the icon.

% means turning the coolant on. The CNC outputs the M8 function to the PLC.

% means turning the coolant off. The CNC outputs the M9 function to the PLC.

Once the operation or the cycle is completed or the part program it belongs to, the CNC output:
the M9 function to the PLC.
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Operating with operations or cycles 8055TC CNC
Operation edit mode

4.
4.1
4.1.2 Definition of machining conditions

4.1.2 DEFINITION OF MACHINING CONDITIONS

Some cycles maintain the same machining conditions during the whole execution process (positioning
cycle, drilling cycle ...))

Other cycles use machining cycles for roughing and other conditions for finishing ,(turning cycle,
rounding cycle, ...)

This section shows how all this data has to be defined.

Axis feedrate (F)
Move onto this item, key in the value required and p

Spindle turning speed (S)
Move onto this item, key in the value required and p

Tool for machining (T)
Move onto this item, key in the value required and p

The CNC updates the "D" offset and the adjacent icon, displaying the graphic representation for
the location code associated with the new tool.

Tool calibration may also be accessed to consult or change the data corresponding to the selected

tool. To do this, position over the "T" field and press/’

To exit the tool calibration mode and return to the cycle,

Roughing Pass 4)
Move onto this item, key in the value required and p

Finishing Stock @)

Move onto this item, key in the value required and p
The finishing stock is always defined in radii.

Machining direction %/f;: %ﬁ

Some cycles allow the machining direction to be selected (turning direction or facing direction).

[
ot
i

e ———

s
©—— e — — —

IS

> 7 > 7

Turning direction Facing direction

To do this, move onto this icon and pr

The icon changes and the help graph is updated.
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8055TC CNC 4, Operating with operations or cycles
4.2  Simulating and executing the operation

4.2 SIMULATING AND EXECUTING THE CYCLE

There are ways to work with operations or cycles: Editing mode and Execution mode.

15:20:42 | | 15:28:42 | |

[TURNING CYCLE [TURNING cYCLE |

X

X

Diameter

Safety distance

Z 00000
y ROUGHING PASS
s A [

ccccccccccccc

X o 516 p’ ssssssssssss
s y’ rm; mmmmmmm ) 515 Z xxxxxxxxxxxxx
1 1
Editing mode Execution mode

. oy . ESC
To switch from Editing mode to Execution mode, p

To switch from the Execution mode to the Editing mode, press one of these keys:
HE 0 G ) )

An operation or cycle may be simulated in any of these modes. To do that,[fIgss

N &

S

E Y

Z

For further information, refer to the chapter on "Execution and Simulation" of this manual.

——

To execute an operation or cycle, select the Execution mode and {l@.

For further information, refer to the chapter on "Execution and Simulation" of this manual.

4.2.1 BACKGROUND EDITING OF CYCLES

It is possible to edit an operation or cycle while running a part-program (background editing).

The new operation edited may be stored as part of the part-program (other than the one bein
executed).

No operation being edited in the background may be executed or simulated, or the current positior
of the machine be assigned to a coordinate.

To make a tool inspection or change while background editing, proceed as follows:

——

Press/{ © || => To interrupt the execution of the program and resume background editing.

—

Press{ fc\ => To quit background editing.

Pres => To go into tool inspection.

When pressing [T] without quitting background editing, it select the "T" field of the operation or
canned cycle being edited.
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4. Operating with operations or cycles 8055TC CNC
4.3  Positioning cycle

4.3 POSITIONING CYCLE

To select the Positioning cycle pregs™

This cycle can

be defined in two different ways

Level 1.

7 N
15:28:42' IN POSITION I
POSITIONING CYCLE 1 S
Xa

X.Z
Coordinate (Xi,Zi)
‘J x 7 4193305
[ » 7

RPM GEAR
F 0.000 S 150 T 3 ﬂ

SMAX 1230

N /)

The coordinates of the target point have to be defined

The way the positioning is to be done
The type of feedrate, fast or at the F stated

Level 2.

7 N

15:28:42' IN POSITION I

X [00044.000 ] Z [=00397.490 |

POSITIONING CYCLE 2 FCtoo] s T3

Coordmal .

Coordinate (Xi,Zi)

X 229.4552 Z —-419.3305

X,z
\ M Before M After
-

RPM GEAR
F 0.000 S 150 T 3 ﬂ

SMAX 1230

. )

XA

The coordinates of the target point have to be defined

The way the positioning is to be done
The type of feedrate, fast or at the F stated
The auxiliary functions to be executed before and after positioning

To change the level, that is, to go from one level to the fé%t; should be pressed.
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8055TC CNC

Operating with operations or cycles
Positioning cycle

4,
4.3
4.3.1 Definition of data

4.3.1 DEFINITION OF DATA
Type of positioning \\ :Z} ELX

\ﬂ p Lﬂ

To select the type of positioning move onto this icon and FE;
The icon changes and the help graphics are updated.

> 7 > 7

Type of feedrate

\W\ | Feedrate at te selected F || In rapid traverse

To select the type of feedrate move onto this icon and @

Coordinates of the target point (X,Z)

The coordinates are defined one by one. After moving onto the coordinates for the axis required

for definition, one can:

a) Manually enter the value. Enter the value required and
b) Assign the present position of the machine.

Move the axis, by means of the handwheel or the JOG keys, to the point required. The top

right-hand window shows the tool coordinate at all times.

Pres for the data item selected to take on the value displayed in the top right-hand

window.

ENTER

The auxiliary functions “M” which will be executed before and after positioning

Auxiliary function “M” is the name given to the functions determined by the manufacturer which

allow the different machine devices to be governed.

There are auxiliary functions “M” for activating a program stop, for selecting the spindle turning

direction, for controlling the coolant, for controlling the spindle gearbox, etc..

The Programming manual states how these functions should be programmed and the Installatiot

manual explains how the system should be set to operate with them.

To define the auxiliary functions to be executed before and after positioning:

a) Move into the relevant window by means of keys
To move around within the window use keys

b) Define the auxiliary functions required.

The functions will be executed in the same order as these are arranged on the list.

To erase a function, select this and p
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4.
4, Turning cycle
4.

Operating with operations or cycles

4
4.1 Definition of geometry

8055TC CNC

4.4 TURNING

To select the turning cycle pre%:r

CYCLE

15:28:42 |

TURNING CYCLE

X[ 00044.000 | Z [ —00397.490 ]

e -

-

F— -

F 1.000 ] 8 T
Xy
777777777 Coordinate (Xi,Zi)
Xtz T Xi.Z1 x [0.0000 ] z 0.0000

Coordinate (Xf,Zf)

X 0.0000 z 0.0000

Diameter
P 0.0000

Safety distance

X 0.0000 Z 0.0000

SMAX 1230

aeAR
RPM ROUGHING s,
F 0.000 S 150 T 3

ROUGHING PASS
A 0

F 0.000 S 150 T 3 ﬂ

FINISHING STOCK
] 0

4.4.1 DEFINITION OF GEOMETRY

Type of turning: internal or external

=

=

External turning

Internal turning

To modify the type of turning move onto this icon and pr

Each time the turning type is changed the CNC modifies the icon and displays the relevant

geometrical help screen.

Coordinates of the starting point (Xi, Zi) and coordinates of the end point (Xf, Zf)

The coordinates are defined one by one. After moving onto the coordinates of the axis to be

defined, one can:

a) Manually enter the value. Key in the value required and pr

b) Assign the present position of the machine.

Move the axis, by means of the handwheel or the JOG keys, to the point required. The top

right-hand window displays the tool coordinate at all times.

Pres for the data item selected to take on the value displayed in the top right-hand

window.

ENTER

Final diameter (@)

Move onto this item, key in the required value and p

Chapter 4 - page 8
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Operating with operations or cycles
4  Turning cycle
4.2 Basic operation

8055TC CNC i-
4.

Safety distance

In order to prevent collisions with the part, the CNC allows a part approach point to be set. The
safety distance indicates the approach point coordinate with respect to the starting point (Xi, Zi).

X Z

A — -
g
v/ - .

Xi,Zi; 7 [ D¢

>7
The value of the safety distance on X is always defined in radii.

To modify one of these values move over the relevant data item, key in the required value and
presg £ |

4.4.2 BASIC OPERATION

The machining steps in this cycle are as follows:

1.-1f the roughing operation was programmed with another tool the CNC makes a tool change,
moving to the change point if the machine requires this.

2.- The spindle starts with the speed selected and in the direction stated.

3.- The tool approaches the starting point (Xi, Zi) at fast feedrate speed, keeping the selectec
safety distance according to axes X and Z.

X

A —= -

-

- .
Xi,Zi, . X

>/

4.- Roughing operation, by successive turning passes, to a distance from the final diameter
selected equal to the finishing excess material.

This operation is done with the conditions set for the roughing operation; nevertheless, the
CNC calculates the real pass for all the turning passes to be equal. This pass will be equal tc
or under the defined valuA.

Each turning pass is done as shown in the figure, starting at point “1” and after going through
points “2”, “3" and “4”, ending at point “5”".

XA -
,,,7f+Xi@J///
R ol
A — te——— 9D
7777777 — 15 3&7747777—$2
L]
> 7
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Operating with operations or cycles 8055TC CNC
Turning cycle

4.
4.4
4.4.2 Basic operation

5.- Finishing Operation

If the finishing operation was programmed with another tool, the CNC will make a tool change,
moving to the change point if the machine requires this.

The part finishing is done with the machining conditions set for finishing; axis feedrate (F),
spindle speed (S), turning direction.

X

A L

Xf,Zf7777>77.7774 X

Obviously, when executing a complete part, a combination of operations or cycles, the tool does
not return to that point after executing each cycle.

7.- The CNC will stop the spindle but keeps the machining conditions set for finishing selected; tool
(T), axis feedrate (F) and spindle speed (S).

Some points to consider:

If TO is selected as roughing tool, the cycle does not execute the roughing operation. This means
that after approaching the finishing operation will be carried out.

If TO is selected as finishing tool, the cycle does not execute the finishing operation. This means
that, after the roughing operation, the tool will move to the approach point, keeping the safety
distance with respect to the starting point (Xi, Zi).

When the surface required for machining is not fully cylindrical, the CNC analyzes the
coordinates on X of the starting and end points, and takes as starting point on X the coordinate
farthest from the final diameter.

XA —Z> -
/!
-

Xtzff T """ "7 X
,,,,,,,,, il
,,,,,, o X121 |
,,,,,,,,, il
,,,,,,,,, il
,,,,,,, e

o}
> 7
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8055TC CNC

Operating with operations or cycles

4,
4.5 Facing cycle
4.5,

1 Definition of geometry

4.5 FACING CYCLE

To select the Facing cycle pr

45.1

$s1

15:28:42 I

IN POSITION I

| raciNG cycle ||

X [__00044.000 | Z [ —00397.490 |

F s T
A Coordinate (Xi,Zi)
X A,
A X [0.0000 z 0.0000

T
xezt ] * |
|
I
I
I
I
Ll

Coordinate (X{,Zf)

X 0.0000 Z 0.0000

Diameter
@ 0.0000

Safety distance

X 0.0000 V4 0.0000

GEAR

SMAX 1230

ROUGHING

F 0.000 S 150

ROUGHING PASS
A 0

FINISHING
F 0.000

S 150

FINISHING STOCK

DEFINITION OF GEOMETRY

Coordinates of the starting point (Xi, Zi) and coordinates of the end point (Xf, Zf)

The coordinates are defined one by one. After moving over the coordinates for the axis to be

defined, one can:

a) Manually enter the value. Key in the value required and c@

b) Assign the present machine position.

Move the axis by means of the handwheel or the JOG keys to the point required. The top right-
hand window displays the machine position at all times.

RECALL
Pres for the data item selected to assume the value displayed in the top right-hand

window.

ENTER

Final diameter @)

Move onto this item, key in the value required and pr

Safety Distance

In order to prevent collisions with the part, the CNC enables an 1
approach point for the part to be established. The safety distance
indicates the position of the approach point with respect to the

starting point (Xi, Zi).

The value of the safety distance on X is always defined in radii.

X

Xf,Zf

Xi,

Zi

®

To modify any of these values move onto the corresponding data item, key in the value required

and presy ez

FAGOIta

Chapter 4 - page 11



4. Operating with operations or cycles 8055TC CNC
4.5 Facing cycle
4.5.2 Basic operation

45.2 BASIC OPERATION

The machining steps in this cycle are as follows:

1.- If the roughing operation was programmed with another tool the CNC makes a tool change,
moving to the change point if the machine requires it.

2.- The spindle starts with the speed selected and in the direction stated.

3.- The tool approaches the starting point (Xi, Zi) at fast feedrate speed, keeping the selected
safety distance according to axes X and Z.

X) L -

Xf,2f Xi,Zi] TX

> 7

4.- Roughing Operation, by means of successive facing passes, up to a distance from the final
Z coordinate (Zf) equal to the finishing stock.

This operation is done with the conditions set for the roughing operation; nevertheless, the
CNC calculates the real pass for all the facing passes to be equal. This pass will be equal to
or under the defined valu&.

Each facing pass is done as shown in the figure, starting at point “1” and after going through
points “2”, “3” and “4”, ending at point “5".

Xa

Xf, 71

b

F—F—————

i

wr———*gﬂm
me——p——— 40

=3
L4

5.- Finishing Operation

If the finishing operation was programmed with another tool, the CNC will make a tool
change, moving to the change point if the machine requires it.

The part finishing is done with the machining conditions set for finishing; axis feedrate (F),
spindle speed (S), turning direction.

Xa Z,
-

Xf.Zf Xi,Zi
Xi,zi®

Ix

f
\
[
\
4
\
2
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Facing cycle

8055TC CNC 4, Operating with operations or cycles
4.5
4.5.2 Basic operation

6.- Once the operation or cycle has ended, the tool will return to the position it occupied when
. , =
the cycle was called upon, that is, the point whéne}| was pressed.

Obviously, when executing a complete part, a combination of operations or cycles, the tool
does not return to that point after executing each cycle.

7.-The CNC will stop the spindle but keeps the machining conditions set for finishing selected;
tool (T), axis feedrate (F) and spindle speed (S).

Some points to consider:

If TO is selected as roughing tool, the cycle does not execute the roughing operation. This
means that, after approach, the finishing operation will be carried out.

If TO is selected as finishing tool, the cycle does not execute the finishing operation. This
means that, after the roughing operation, the tool will move to the approach point, keeping
the safety distance with respect to the starting point (Xi, Zi).

When the surface required for machining is not fully cylindrical, the CNC analyzes the
coordinates on X of the starting and end points, and takes as starting point on X the coordinate

farthest from the final diameter.
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4. Operating with operations or cycles

4.6 Taper cycle 8055TC CNC

4.6 TAPER CYCLE

To select the taper cycle prgss’

This cycle can be defined in two different ways:

Level 1.

(t )

15:28:42' IN POSITION I

|  TAPER CvCLE 1 |

X[ 00044.000 | Z __70039'7490
[ iooo] s 1s0] T[3

% R
X VI//I% %
A ../ D= X [
[ — l Coordinate (Xi,Zi)
} X Z  0.0000
i,
SF———=="1Ia .
N Diameter
o — 1
\474 [ 0.0000
D
Angle
@ -3 0.0000
> 7
Safety distance
X 0.0000 7 0.0000
. GR ROUGHING by, ROUGHING PASS
F 0.000 S 150 T 3 A 0 h
SMAX 1230 2

FINISHING STOCK 22
F 0.000 5150 T 3 % 0 0

A definition is needed for The coordinates of the theoretical corner.
The taper angle and final diameter.

Level 2.

(s D)

15:28:42' IN POSITION I
TAPER CYCLE 2 X [00044.000] Z [-00397.490 ]
F 1.000] S T
B 7
= M
VZA 2 P D
Xy = = X D
Coordinate (XiZi)
x [0.0000 z 0.0000
Coordinate (Xf,2f)
X 0.0000 Z 0.0000
7 Safety distance
X 0.0000 Z  0.0000
P RFOUOGIZIONOG . ROUAGHING PASS ,
SMAX 1230 _ s

s
FINISHING FINISHING STOCK 222
F 0.000 s 150 T 3 4 s 0

A definition is needed for The coordinates of the starting point.
The coordinates of the end point.

LEVEL

To change the levels pressce
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Operating with operations or cycles
Taper cycle

8055TC CNC 26
4.6.1 Definition of geometry

4.6.1 DEFINITION OF GEOMETRY

Type of taper: internal or external

% External taper
% Internal taper

To modify the type of taper move over this icon and prg

Whenever the type of taper is changed the CNC modifies the icon and displays the relevant
geometrical help screen.

Shape of the part before and after the tapered section

The icon an define the type of section before and after the tapered section.

X X

A A

by A

To modify the type of section move over the relevant icon and B

Whenever one of these is changed the CNC modifies the icon and displays the relevant
geometrical help screen.

Work quadrant

The icon| )y | defines the type of corner required to be machined.

B

A

To modify the work quadrant move over the icon and p . The CNC will display the next
icon available.
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Operating with operations or cycles
Taper cycle 8055TC CNC

4.
4.6
4.6.1 Definition of geometry

Coordinates of the theoretical corner or starting point (Xi, Zi) and coordinates of the end point (Xf, Zf)

The coordinates are defined one by one. After moving over the coordinates of the axis to be
defined, one can either:

a) Manually enter the value. Type in the required value and 1&
b) Assign the present position of the machine

Move the axis, by means of the handwheel or the JOG keys, to the point required. The top
right-hand window displays the tool position at all times.

RECALL
Press or the data item selected to take on the value displayed in the top right-hand
window.

ENTER
press| %

Final Diameter (@)

Move onto this data item, type in the value required and o&

Angle(a)
Move onto this data item, type in the value required and o&

Safety Distance

In order to avoid collisions with the part, the CNC allows a point for approach to the part to be
defined. The Safety Distance indicates the position of the approach point with respect to the
theoretical corner.

X\ Z 7 X\ Z -

The value of the safety distance on X is always defined in radii.

To modify one of these values move onto the relevant data item, type in the required value and
pressﬁ key.
-

Machining direction %/f;: %&

To select the machining direction (taper direction or facing direction) move onto the icon for the
data zone for roughing and finishing and p key.

The icon changes and the help graphic is updated.

X

\ >z

Taper direction Facing direction
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Operating with operations or cycles
6 Taper cycle
6.2 Basic operation

8055TC CNC 2‘;
4,

4.6.2 BASIC OPERATION

The machining stages in this cycle are as follows:

1.- If the roughing operation was programmed with another tool the CNC will make a tool
change, moving to the change point if this is required by the machine.

2.- The spindle starts at the speed selected and in the direction stated.

3.- The tool approaches the theoretical corner at fast feedrate, keeping the safety distanc
selected according to axes X and Z.

X g X -
A L, ,- A Z P

4.- Roughing operation, by means of successive passes, up to a distance equal to the excess stc
for finishing the profile selected.

This operation is done with the conditions set for the roughing operation.
Nevertheless, the CNC calculates the real pass so that all the passes are equal. This pass w

be equal to or under the one definkd

Each taper pass is done as shown in the figure, starting at point “1” and after going through
points “2”, “3" and “4”, ending at point “5”".

X5 =

-
| el
____ua
N 4%****>***+5
= ~
Rz a2
3
[
>7

5.- Finishing operation

If the finishing operation was programmed with another tool, the CNC makes a tool change,
moving to the change point if this is required by the machine.

The finishing of the part is done with the machining conditions set for finishing: axis feedrate
(F), spindle speed (S), turning direction.

XA
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4. Operating with operations or cycles
4.6 Taper cycle 8055TC CNC
4.6.

2 Basic operation

6.-Once the operation or cycle has ended, the tool will return to the position it occupied when
. . Y=
the cycle was called upon, that is, the point whére)| was pressed.

Obviously, when executing a complete part, a combination of operations or cycles, the tool
does not return to that point after executing each cycle.

7.-The CNC will stop the spindle but keeps the machining conditions set for finishing selected:
tool (T), axis feedrate (F) and spindle speed (S).

Some points to consider:

If TO is selected as a roughing tool, the cycle does not execute the roughing operation. This
means that after approach the finishing operation will be carried out.

If TO is selected as a finishing tool, the cycle does not execute the finishing operation. This
means that after the roughing operation the tool will move to the approach point, keeping the
safety distance with respect to the starting point (Xi, Zi).

Chapter 4 - page 18 FAGOR 3



4, Operating with operations or cycles
8055TC CNC 4.7 Rounding cycle

4.7 ROUNDING CYCLE

To select the Rounding Cycle pressu

This cycle can be defined in two different ways:

Level 1.
\

15:28:42' IN POSITION I
| ROUNDING CYCLE 1 ||:=mee i

5'////; b 7 & %,

Coordinate (Xi,Zi)

X 7 —419.3305

IA

Rounding Radius

R 0.0000

Safety distance

> Z X y0.0000 X 0.0000
rpy| CGEAR | [(ROUGHNG ]
S 130 F_ 0.000 S5 150 T3 ROUAGHING e 0 w
o 1 FINZSHING STOCKO 2
]
)
A definition is needed for The coordinates of the theoretical corner
The rounding radius
Level 2.

¢ )

15:28:42' IN POSITION I

| ROUNDING CYCLE 2 |

x [ 00044.000 7 [—00397.490
F 1.000] S T

Coordinate (Xi,Zi)

x [0.0000 Z 0.0000
N Coordinate (X£.2f)
3 X 0.0000 z 0.0000

Rounding Radius

R 0.0000

> 7
Safety distance
X 0.0000 z 0.0000
rea|  GEAR ROUGHING PASS
F 0.000 S 150 T 3 M
SMAX 1230

A 0 L
FINISHING FINISHING STOCK 2
F 0.000 S 150 T 3 ﬂ o 0

I
\ /

A definition is needed for The coordinates of the starting point
The coordinates of the end point.
The rounding radius.

To change the levels presgyus:
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Operating with operations or cycles

Rounding cycle 8055TC CNC

4.
4.7
4.7.1 Definition of geometry

4.7.1 DEFINITION OF GEOMETRY

Type of rounding: internal or external

% External rounding % Internal rounding.

To modify the type of rounding move onto this icon and pr

Whenever the type of rounding is changed the CNC modifies the icon and displays the relevant
geometrical help screen.

Concave and convex rounding

The icon% ancL define the type of rounding required to be done.

To modify the type of rounding move onto the relevant icon and p.

Whenever any of these is changed the CNC modifies the icon and displays the relevant
geometrical help screen.

Shape of the part before and after the rounding section

The icon an H define the type of section before and after the rounding section.

N
2

A
> 7

To modify the type of section move onto the relevant icon and p

Whenever any of these is changed the CNC modifies the icon and displays the relevant
geometrical help screen.

Work quadrant

%

The icon| )| defines the type of corner required for machining.

>
DV
7
=

A

To modify the work quadrant move onto the icon and F{E The CNC will display the next
icon available.
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Operating with operations or cycles
Rounding cycle
.1 Definition of geometry

8055TC CNC 2‘;
4.

N~

Coordinates of the theoretical corner or the starting point (Xi, Zi) and coordinates of the end point (Xf, Zf)

The coordinates are defined one by one. After moving onto the coordinates of the axis required
to be defined, one can:

a) Manually enter the value. Type in the value required and -@
b) Assign the present machine position

Move the axis, by means of the handwheel or the JOG keys, to the point required. The top
right-hand window displays the tool position at all times.

Pres for the data item selected to take on the value displayed in the top right-hand
window.

ENTER

Rounding radius (R)

Move over this data item, type in the value required and

Safety Distance

In order to prevent collisions with the part, the CNC allows an approach point for the part to be
established. The safety distance indicates the position of the approach point with respect to the
theoretical corner.

XA

The value of the safety distance on X is always defined in radii.

To modify one of these values move over the corresponding data item, type in the required value

and pres
Machining direction %: %&

To select the machining direction (turning direction or facing direction), move onto the icon for
the zone for Roughing and Finishing data and

The icon changes and the help graphic is updated.

X

78

X

—a———
| \\
-4444>444‘
b

©,
/

N
IS

Turning direction Facing direction
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Operating with operations or cycles

Rounding cycle 8055TC CNC

4.
4.7
4.7.2 Basic operation

4.7.2 BASIC OPERATION

The machining stages in this cycle are as follows:

1.- If the roughing operation was programmed with another tool the CNC makes the tool change,
moving to the change point if this is required by the machine.

2.- The spindle starts at the speed selected and in the direction indicated.

3.- The tool approaches the theoretical corner at fast feedrate, keeping the selected safety
distance according to axes X and Z.

4.- Roughing operation, by successive passes, up to a distance equal to the finishing stock of the
selected profile.

This operation is done with the conditions set for the roughing operation.
Nevertheless, the CNC calculates the real pass so that all the passes are equal. This pass will
be equal to or under the one definkd

Each taper pass is done as shown in the figure, starting at point “1” and after going through
points “2”, “3” and “4”, ending at point “5".

\
4§i——>——j5
8\F<7774 >

5.- Finishing operation.

If the finishing operation was programmed with another tool, the CNC will make a tool
change, moving to the change point if this is required by the machine.

The part finish is done with the machining conditions set for finishing: axis feedrate (F),
spindle speed (S), turning direction.

N
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8055TC CNC

4, Operating with operations or cycles
4.7 Rounding cycle
4.7.2 Basic operation

6.-Once the operation or cycle has ended, the tool will return to the position it occupied when
: . =
the cycle was called upon, that is, the point whéne}| was pressed.

Obviously, when executing a complete part, a combination of operations or cycles, the tool
does not return to that point after executing each cycle.

7.-The CNC will stop the spindle but keep the machining conditions set for finishing; tool (T),
axis feedrate (F) and spindle speed (S).

Some points to consider:

If TO is selected as roughing tool, the cycle will not execute the roughing operation. This
means that after approach the finishing operation will be carried out.

If TO is selected as finishing tool, the cycle will not execute the finishing operation. This means

that after the roughing operation the tool will move to the approach point, keeping the safety
distance with respect to the starting point (Xi, Zi).
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4. Operating with operations or cycles
4.8 Threading cycle

8055TC CNC

4.8 THREADING CYCLE

To select the Positioning cycle presss

This cycle can be defined in four different ways:

Level 1. Longitudinal threading

7

15:28:42 |

IN POSITION I

| THREADING CYCLE 1|

X [ 00044.000 7 [—00397.490
F 1000] S T

To engle

Coordinates (Xi,Zi)
x [[0.0000 Z 0.0000

Coordinate (Zf)
zZ 0.0000
Thread pitch P 0.0000

Distance to end of threado  0.0000

Total depth H 00000

Safety distance
X 0.0000 Z  0.0000

—

W 0.0000

RPM

GEAR

SMAX 1230

Maximum cutting pass

S 150 T2 DZM A

0

Minimum increment

A 0.0200

)

A definition is needed for:

Level 2. Taper threading

The coordinates of the starting point
The Z coordinate of the end point
The thread pitch
The distance to end of thread
The total depth
The spindle angular position

/

15:28:42 |

IN POSITION I

| THREADING CYCLE

2 x[_00044.000 7 [—00397.480
¥ 1000] S T

X
Coordinates (Xi,Zi)
S / X [0.0000 z 0.0000
NN </
- : Coordinate (f)
x£ze NN\ ~~
! \ 7 Z 0.0000
AN xi,ze];
—/_\~ M. Thread pitch P 0.0000
— N 1
2 ~~ A Distance to end of threadg  0.0000
P t Total depth H  0.0000
| VA To angle W 0.0000
Safety distance
X 0.0000 Z  0.0000
GEAR

%,

Maximum cutting pass

S 150 T2 Dzl!l A

0

Minimum increment

%

Definition must be made of

The coordinates of the starting point
The coordinates of the end point
The thread pitch
The distance to the end of thread
The total depth
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4, Operating with operations or cycles
8055TC CNC 4.8 Threading cycle

Level 3. Face threading

. )

15:28:42' IN POSITION I

THREADING CYCLE 3| | —feeon] 2w

F[Tooo] s 1] 103

Coordinates (Xi,Zi)

X 0.0000 Z 0.0000
Coordinates (Xf, Zf)

X 0.0000 z 0.0000
Thread pitch

P 0.0000

Distance to end of thread

a 0.0000

Total depth
H 0.0000

lo angle
W 0.0000

Safety distance
X 0.0000 Z  0.0000

J— GR Maximum cutting pass
S 150 T2 D2 A 0
SMAX 1230

. ,, Minimum increment M

P AVA

R | Bz A 0.0200 VA
|

A definition is needed for: The coordinates of the starting point
The coordinates of the end point
The thread pitch
The distance to the end of thread
The total depth
The spindle angular position

Level 4. Thread repair. Available when spindle machine parameter "M19TYPE (P43) = 1"

. )

15:28:42' IN POSITION I

THREADING CYCLE 4[| —Seeon] 2w

F[Too0] sC1s5] 103

7, m—

A .
Coordinates (Xi,Zi)
X [0.0000 7 0.0000
Coordinates (Xf, Zf)
X 0.0000 Z  0.0000
Thread pitch P 0.0000

Distance to end of thread o  0.0000

Total depth H 0.0000
Root Z coordinate K 0.0000
Root angular position W 0.0000

Safety distances

X 0.0000 Z  0.0000
—
RPM GR Maximum cutting pass
S 150 T2 D=2 A 0

SMAX 1230
¥ Minimum increment M

P AY/A

o~ A 0.0200 YA

& ' J

A definition is needed for: The coordinates of the starting point
The coordinates of the end point
The thread pitch
The distance to the end of thread
The total depth
Z coordinate of the root of the thread
Spindle angular position at the root of the thread

To change levels presgs:

CLE
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Operating with operations or cycles

Threading cycle 8055TC CNC

4.
4.8
4.8.1 Definition of geometry

4.8.1 DEFINITION OF GEOMETRY

Type of threading: internal or external

% External Threading % Internal threading.

To modify the type of threading move onto this icon and [{a

Whenever one changes the type of threading the CNC modifies the icon and displays the relevant
geometrical help screen.

Starting point coordinates (Xi, Zi) and end point coordinates (Xf, Zf)

The coordinates are defined one by one. After moving over the coordinates for the axis required
for defining, one can:

a) Manually enter the value. Key in the value required and p
b) Assign the present machine position

Move the axis by means of the handwheel or the JOG keys, to the required point. The top right
hand window shows the position of the tool at all times.

Pres for the data item selected to take on the value shown in the top right-hand window

Pres{ '$S |
Thread Pitch (P)
The thread pitch may be set along the taper of the thread or along its associated axis.
In either case, parameter P" must be used, but with different signs:
«P» with positive sign. When programming the pitch along the taper of the thread.

«P» with negative sign. When programming the pitch along the associated axis.

X X

ﬂfp\(? jpu)
\ 3P

7 7
To set the the pitch, move over this data item, key in the value required ans

Distance to end of Threa¢o)

Indicates at what distance from the end of the thread the thread starts to be reduced. In this
withdrawal movement threading is continued.

Move on to this data item, key in the required value and p
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Operating with operations or cycles
Threading cycle

8055TC CNC 28
4.8.1 Definition of geometry

Total thread depth (H)

The total depth of the thread should be programmed in radii and with positive value. To define
this value, move onto this data item, key in the required value and

Safety distance
In order to prevent collisions with the part, the CNC allows an approach point to the part to be
established. The safety distance indicates the position of the approach point with respect to the
theoretical corner.

XA XA XA

7t Xi,Zi TX

> 7 [ >/
The value of the safety distance on X is always defined in radii.

To modify one of these values, move over the corresponding data item, key in the required value

ENTER
and pres

Spindle angular position

In longitudinal threading (level 1), taper threading (level 2) and face threading (level 3), the "lo
Angle" indicates the angular position of the spindle where the thread must start, referred to home.

With this option, it is possible to make multiple entry threads without withdrawing to the starting
point.

In the Thread Repair Cycle (level 4), it indicates the angular position of the spindle at the root of
the thread and it must be programmed together with the "Root Z coordinate" as indicated later on.
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4. Operating with operations or cycles
4.8 Threading cycle 8055TC CNC
4.8

.8.2 Definition of the type of machining

4.8.2 DEFINITION OF THE TYPE OF MACHINING

Threading levels 2 and 3 enable selection by means of the icons located in the lower left-hand window
of the way the threading passes are to be made.

Depth of the successive threading passéy (

The data itemA fixes the maximum pass of depth and icq
successive machining passes are made.

define how the

If icon% is selected the depth of each pass will be a function of the corresponding pass
numb

The depths are: A, AV2, AV3, AV4, .....

If the penetrating increment (difference between
penetrations) calculated by the CNC is smaller than

latter value.

If icon %vé is selected the increase in deepening remains constant between passes, with a value
identical to the one programmeil

To define how the successive threading passes are made, move over this icon al.'ress

In the case of threading cycle Level 1, the depth of each pass will depend on the corresponding
pass number.A, AV2, AV3, AV4, ...

Type of tool penetration

The penetration of the tool may be:

» | Radial w Per flank R« Zigza
N O VN4N gzag

To define the type of penetration, move onto this icon and ;Es

:\\‘
\

If penetration type «Per flank» or «zigzag» is selected, the CNC will ask for the aehglé (
penetration of the cutter. B
o

\/

In the case of threading cycle Level 1, the type of penetration is always radial.

Chapter 4 - page 28 FAGOR 3



Operating with operations or cycles
8 Threading cycle
8.3 Longitudinal threading. Basic operation.

8055TC CNC 2‘;
4.

4.8.3 LONGITUDINAL THREADING. BASIC OPERATION.

The machining passes in this cycle are as follows:

1.- If the operation was programmed with another tool the CNC will make a tool change, moving
to the change point if the machine requires this.

2.- The spindle starts at the speed selected and in the direction indicated.
Depending on the spindle turning direction, the thread will be clockwise or counterclockwise.

3.- The tool approaches at fast feedrate up to the starting point, keeping the safety distance
selected according to axes X and Z.

XA

4.- Threading is done with radial penetration radial and by successive passes, until the full depth
is reached. The depth of each pass will be a function of the corresponding pass Mf\ymber
AV2, AV3, AV4,.....

Each of the threading passes is done in the following way:

XA

> Fast positioning to the corresponding depth coordinate

> Threading of the programmed section, first according to axis Z up to the end of thread
distance ¢) and then withdrawal threading up to the final coordinate.

During threading it is not possible to vary the feedrate (F) nor the spindle speed (S), and
these values are kept 100% stable.

> Fast backwards to the approach point.
5.-Once the operation or cycle has ended, the tool will return to the position it occupied when

the cycle was called upon, that is, the point whéne)| was pressed.

Obviously, when executing a complete part, a combination of operations or cycles, the tool
does not return to that point after executing each cycle.

6.-The CNC will stop the spindle but keep the machining conditions set for finishing selected:
tool (T), axis feedrate (F) and spindle speed (S).
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4. Operating with operations or cycles
4.8 Threading cycle 8055TC CNC
4.8.

4 Taper threading. Basic operation.

4.8.4 TAPER THREADING. BASIC OPERATION.

The machining passes in this cycle are as follows:

1.-If the operation was programmed with another tool the CNC will make a tool change, moving
to the change point if the machine requires this.

2.-The spindle starts at the speed selected and in the direction indicated.
Depending on the spindle turning direction, the thread will be clockwise or counterclockwise.

3.-The tool approaches at fast feedrate up to the starting point, keeping the safety distance
selected according to axes X and Z.

N

4.- Threading is done is successive passes until the full depth is reached. The depth of each pass
depends on the model selected.

a) as a function of the corresponding pass numidgrAv2, AvV3, AV4, .....
b) keeping the increment between passes conéant

Each one of the threading passes is done as follows:

XA

> Fast positioning up to the corresponding depth coordinate.
This positioning is done according to the tool penetration amglesd€lected.

> Threading of the programmed section, first according to the profile defined up to the end
of thread distancea) and then withdrawal threading up to the final coordinate.

During threading it is not possible to vary the feedrate (F) nor the spindle speed (S), and
these values are kept 100% stable.

> Fast backwards to the approach point.

5.- The threading operation always ends at the approach point, that is, keeping the safety distance
with respect to the starting point (Xi, Zi).

6.- The CNC will stop the spindle but keep the machining conditions set for finishing selected:
tool (T), axis feedrate (F) and spindle speed (S).
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Operating with operations or cycles
8 Threading cycle
8.5 Face threading. Basic operation

8055TC CNC 2‘;
4.

4.8.5 FACE THREADING. BASIC OPERATION

The machining passes in this cycle are as follows:

1.- If the operation was programmed with another tool the CNC will make a tool change, moving
to the change point if the machine requires this.

2.- The spindle starts at the speed selected and in the direction indicated.
Depending on the spindle turning direction, the thread will be clockwise or counterclockwise.

3.- The tool approaches at fast feedrate up to the starting point, keeping the safety distance
selected according to axes X and Z.

XA

4.- Threading is done in successive passes until full depth is reached. The depth of each pas
depends on the model selected.

a) as a function of the corresponding pass nunfheAv2, AV3, AVa4,.....
b) keeping the increment between passes conétant

Each one of the threading passes is done as follows :

XA

> Fast positioning up to the corresponding depth coordinate.
This positioning will be done according to the tool penetration angleslected.

> Threading of the section programmed, first according to the profile defined up to the end
of threa(o) and then withdrawal threading up to the final coordinate.

During threading it is not possible to vary the feedrate (F) nor the spindle speed (S), and
these values are kept 100% stable.

> Fast backwards to the approach point.

5.- Once the operation or cycle has ended, the tool will return to the position it occupied when
the cycle was called upon, that is, the point whéne)| was pressed.

Obviously, when executing a complete part, a combination of operations or cycles, the tool
does not return to that point after executing each cycle.

6.- The CNC will stop the spindle but keep the machining conditions set for finishing selected:
tool (T), axis feedrate (F) and spindle speed (S).
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4. Operating with operations or cycles
4.8 Threading cycle 8055TC CNC
4.8.6 Thread repair. Basic operation.

4.8.6 THREAD REPAIR. BASIC OPERATION

Cycle definition:

Define the dimensions of the thread like at the rest of the levels and the coordinates of one of the
roots.

To define the coordinates of the root, the CNC must know the spindle position.

It is enough to orient the spindle once after power-up for the CNC to know the spindle position.
Key:

With the spindle stopped, take the tool to be used for thread repair to one of the roots of the thread.

Once at this point, take these two values:

Z coordinate at the root. Position the cursor on the data and
Spindle angular position at the root. Position the cursor on the data an

The CNC assumes these two data necessary to carry out the thread repair.

The machining steps for this cycle are identical to those for taper threading described earlier.

The CNC makes a new thread on the existing thread, but maintaining the roots and inclinations of

the current thread as shown in the figure.
A

%

X, X

Xt,7¢

| Z|

Note: To perform the thread repair, proceed as follows:
1- The spindle musthave beenreferenced (homed - M19) atleast once since the unitwas turned on.
2- TaketheZcoordinate values (teach-in) and the angular position of the spindle at the root of the
thread, parameters KW, while the toolis positioned at one of the roots of the thread to be repaired.
3- Definethe threadrepaircycle.
4- Executethecycle.
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4, Operating with operations or cycles
8055TC CNC 4.9 Grooving cycle

49 GROOVING CYCLE

To select grooving cycle presso

Cylindrical grooves and frontal grooves can be made with vertical and incline walls:

Level 1. Longitudinal grooving

15:28:42' IN POSITION I

| crRoOVING CYCLE 1 |

X 00044.000 Z —00397.490
F 1000] S T

P
X, T H i
,///, Coordinates (Xi,Zi)
- X 0.0000 Z 0.0000
RN o
X0zhl ol )l | || KLz Coordinates (Xf, Zf)
(| X 0.0000 7 0.0000
} } } } } Diameter [} 0.0000
o1 Dwell at the bottom t 0.00
¥ t
At 4 Number of grooves N 0
I » 7 Offset I 0.0000
Sefety distance
X 0.0000 z 0.0000
m GEAR é ROUGHING PASS
F 0.000 S 150 T2 D2 A 0
SMAX 1230

FINISHING é FINISHING STOCK
F 0.000 S 150 T2 D2 ) 0

S )

One must define: The coordinates of the starting point and those of the end point
The final diameter
The dwell at the bottom

Number of grooves and Offset
Level 2. Face grooving

. Y

15:28:42' IN POSITION I

GRO OV}[NG CYCLE 2 X 00044.000 Z [ -00397.490

F 1000] s T

X Coordinates (Xi,Zi)
A X 0.0000 z 0.0000
Coordinates (Xf, Zf)
X 0.0000 z 0.0000
e
Bottom Z coord. R 0.0000
Xi,Z1, 4
' .
A‘ 777777 J D: Dwell at bottom t 0.00
¥ — "
R Number of grooves N 0
-_—
Offset I 0.0000
| — b
© »
Safety distances
X 0.0000 z 0.0000

m GEAR ROUGHING é ROUGHING PASS
F 0.000 S 150 T2 D2

A 0
SMAX 1230

FINISHING STOCK
F 0.000 S 150 TR D2 é 4 0
\ ' )

Definition must be made of The coordinates of the starting point and of the end point
The coordinate of the groove bottom

The dwell at the bottom

Number of grooves and Offset

To change levels presge:

YCLE
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4. Operating with operations or cycles

4.9  Grooving cycle 8055TC CNC

Level 3. Longitudinal grooving with incline walls.

. )

15:28:42' IN POSITION I

GRO OVING CYCLE 8 X 00044.000 Z [ -00397.490

F 1000] s T

) Coordinates _(Xi,Zi)
% X [ 0.0000 7 0.0000
V2
Coordinates (X, Z1)
X 0.0000 0.0000
Diameter [} 0.0000
Inclination angle
0.0000 8 0.0000
3 + A
Number of grooves N 0
»7 Offset I 0.0000
Safety distances
0.0000 z 0.0000
w GEAR ROUGHING ROUGHING PASS
F 0.000 S 150 T2 D2 A 0
SMAX 1230

FINISHING FINISHING STOCK
F 0.000 S 150 TR D2 8 0

. )

=V
o

N
N
N

One must define: the coordinates of the starting and end points
the final diameter
the inclination angles of the incline walls
the number of grooves and Offset

Level 4. Face grooving with incline walls.

15:28:42 I IN POSITION I
GROOVING CYCLE 4 X [_00044.000 7 [=00397.490 |
F 1.000] S T
Coordinates (Xi,Zi)
X“ X [_0.0000 z 0.0000
Coordinates (Xf, Zf)
X 0.0000 0.0000
Bottom Z coord. R 0.0000
>l Inclination angles
Tl xizi T o 0.0000 8 0.0000
« = =
. ! 2
3 7 g Number of grooves N 0
4 »7 Offset I 0.0000
Safety distances
X  0.0000 7  0.0000
w GEAR ROUGHING PASS
F 0.000 S 150 TR D2 A 0
SMAX 1280
FINISHING é FINISHING STOCK m
F 0.000 S 150 T2 D2 é 0 22
1

One must define: the coordinates of the starting and end points
the coordinate of the bottom of the groove
the inclination angles of the incline walls
the number of grooves and Offset

To change levels, preg$:

CLE
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Operating with operations or cycles
9 Grooving cycle
9.1 Calibration of the Grooving tool

8055TC CNC 2‘;
4.

49.1 CALIBRATION OF THE GROOVING TOOL

When calibrating the grooving tool proper indication should be made of the location codes for the
corner that has been calibrated.

One same tool can thus be calibrated in three different ways, as shown below:

The left-hand corner of the cutter is calibrated. Location code F3

XA

Xi,Zi | Xf,Zf

X—ENTER

Wy

The right-hand corner of the cutter is calibrated. Location code F1

X

A
X—ENTER
| | v Xi,Zi
Z—ENTER
e A
>/

Calibration is made only according to axis X, the CNC assumes the center of the cutter to be the poin
calibrated. Location code F2

X

A
Xi, Zi | Xf,Zf
X—~ENTER 1
>/
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Operating with operations or cycles

2:9 Grooving cycle 8055TC CNC
4.9.

2 Definition of geometry

4.9.2 DEFINITION OF GEOMETRY

Type of grooving: internal or external

% External grooving % Internal grooving

To modify the type of grooving move onto this icon and pr

Whenever the type of threading is changed the CNC modifies the icon and shows the
corresponding geometrical help screen.

Coordinates of the starting point (Xi, Zi) and coordinates of the end point (Xf, Zf)

The coordinates are defined one by one. After moving over the coordinates for the axis to be
defined, one can:

a) Manually enter the value. Key in the required value and p
b) Assign the present position of the machine.

Move the axis by means of the handwheel or JOG keys, to the point required. The top right-
hand window shows the position of the tool at all times.

Pres for the data item selected to assume the value shown in the top right-hand
window.

ENTER

Final diameter (@) and coordinate of the bottom of the groove (R)

Depending on the type of grooving selected one of these two data items must be defined. To do
this, move on to this data item, key in the required value and W

Inclination angles @, 8)

This datg( must be defined for grooving with >i{ncline walls

Xf,2f Xi,7Z1

Xi,Zi

>/ >

To do that, position over the data, key in the desired value and
The next example shows grooves with20° andf3=0°
X X

Xi,Z Xt,Zf

o Xi,Zi

=0

— O Xt,72f
> 7, ’8 >/
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Operating with operations or cycles

8055TC CNC i:g Grooving cycle
4.9

.2 Definition of geometry

Type of machining to be carried out on each corner.

This data must be defined for grooving with incline walls.
The type of machining must be defined for all four corners of the groove.

A square corne Radius blend Achamfer //

oA

To change the type of machining, position over this icon and ﬂ

For the rounded corner (radius blend), the rounding radius (R) must be defined and, for the
chamfer, the distance from the theoretical corner to the chamfer point (C).

Dwell at the bottom (t)

Define the waiting time in seconds, after each deepening, until the withdrawal movement starts.

To define this, move on to the data item, key in the required value and

Safety distance

In order to prevent collisions with the part, the CNC allows a point of approach to the part to be
defined. The safety distance indicates the position of the approach point with respect to the initial

corner.
XA H T XA
7
Y
v
Xt,Zf TX
Xi,Zi g \\iZ\ ;
XiZi X -
X

» 7/, >/

The value of the safety distance on X is always defined in radii.

To modify these values move over the relevant data, key in the required value ans

Types of machining for the finishing Das

This dgta must be defined for groovir;{g with incline walls.
A A

N

vy

Xt,7f Xi,Zi

W

To change the type of machining, position over the icon and Es
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Operating with operations or cycles

2:9 Grooving cycle 8055TC CNC
4.9.

2 Definition of geometry

Groove repetition

With the «Number of Grooves» and «Offset» data, the same groove may be repeated along the
Z axis on longitudinal grooving or along the X axis on face grooving.

If the initial groove is tapered, Xi different from Xf, that taper is maintained for the rest of the

grooves.
X X
Xf,72f XiZi
4 3 2 1
>/
EFFSEl EFFSEL

If «<Number of grooves» is equal to "0" or "1", only one groove will be made.
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8055TC CNC i:g Grooving cycle
4.9.

3 Basic operation

49.3 BASIC OPERATION

The machining passes in this cycle are as follows:

1.- If the operation was programmed with another tool the CNC will make a tool change, moving
to the change point if the machine requires this.

2.- The spindle starts at the speed selected and in the direction indicated.

3.- The tool approaches at fast feedrate to the starting point, (Xi, Zi) keeping the safety distance
selected according to axes X and Z.

XA H T XA
7
Y
v
Xt,Zf TX
Xi,Zi \\iZ\ )
XiZi X -
X

» 7/, >/

4.- Roughing Operation by means of successive grooving passes, up to a distance from the fina
depth selected equal to the finishing excess material.

This operation is done with the conditions set for the roughing operation; nevertheless, the
CNC calculates the real pass so that all the grooving passes are equal. This pass will be equi
to or less than the one defin&d

A H T XA

Ty
= T e
O — Xzl e,
| ‘\ | ‘\ T /T]:

X

5.- Finishing Operation

If the finishing operation was programmed with another tool, the CNC will carry out a tool
change, moving to the change point if the machine requires this.

The part finishing is done with the machining conditions set for finishing; axis feed (F),
spindle speed (S), turning direction.

A H T XA

Xf,Zf

X

Xi,Zi
’ Xi,Zi ~
j\ w T
\ s ]

L

——LTXf,Zf
> 7 > 7
6.-Once the operation or cycle has ended, the tool will return to the position it occupied when
: . ==
the cycle was called upon, that is, the point whénel| was pressed.

Obviously, when executing a complete part, a combination of operations or cycles, the tool
does not return to that point after executing each cycle.
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4. Operating with operations or cycles
4.9  Grooving cycle 8055TC CNC
4.9.3 Basic operation

7.-The CNC will stop the spindle but keep the machining conditions set for finishing selected;
tool (T), axis feed (F) and spindle speed (S).

Some points to consider:

If TO is selected as roughing tool, the cycle does not execute the roughing operation. This means
that after approaching the finishing operation is carried out.

If TO is selected as finishing tool, the cycle does not execute the finishing operation. This means
that after the roughing operation the tool moves to the approach point, keeping the safety
distance with respect to the starting point (Xi, Zi).

When the surface required for machining is not totally cylindrical, the CNC analyzes the
coordinates of the initial and end points and takes as starting point the outermost coordinate from

the end depth.

Xy X
Xf,Zf X,
Xi,Z1
=l % .
77777 b
. A
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8055TC CNC 4. Operating with operations or cycles
4.10 Dirilling and tapping cycles

4.10 DRILLING AND TAPPING CYCLES

To select the Drilling cycle and the Tapping cycle press

Depending on the type of machine and how the CNC machine parameters have been set, up to
cycles magy be available:

Drilling Cycle. Multiple Drilling Cycle
Tapping Cycle. Multiple Tapping Cycle
Multiple Slot milling Cycle

The drilling and the tapping cycles are always available.
The other three cycles are only available when having live tool and spindle orientation.

Live tool General parameters P0...P9 = 13
Spindle orientation Main spindle parameter REFEED1 (P34) other than O

Every time|so;| IS pressed, the CNC shows the next available cycle.

Level 1. Drilling cycle

15:28:42' IN POSITION I

| DRILLING CYCLE

X [ 00042.000 2z [—00897.490
¥ 1000] S T

Coordinate (X,Z)
X [0.0000 7 0.0000

X
L
Total depth.
L 0.0000
e\ _ Z

s

Lo The dwell at the bottom

t 0.0000

Safety distance

X 0.0000 Z  0.0000

. GEAR Maximum peck
F_0.000 S 150 1O 4 0

SMAX 1230

Definition is needed for The coordinates of the drilling point
The total depth
The dwell at the bottom

Level 2. Tapping cycle.

15:28:42' IN POSITION I

| TAPPING CYCLE

X [_00044.000 7 [=00397.490
F s T

X Coordinate (2)
z [0.0000

L
Total depth
L 0.0000
z
é Z

The dwell at the bottom

(PN

t 0.0000

Safety distance
X 0.0000 Z  0.0000

T
F_0.000 S 150 To

1230

A definition is needed for: The Z coordinate of the tapping point
The total depth
The dwell at the bottom

To change levels presgis:
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4. Operating with operations or cycles
4.10 Drilling and tapping cycles

8055TC CNC

Level 3. Multiple drilling cycle.
Multiple drilling is possible on the side of the part or on its face

15:25:42' IN POSITION I

| MULTIPLE DRILLING

% [_00044.000

7 [ =00897.490 ]

FLC_1000] s[150] 103

X

e 8
F==ml ey
o 2 i \ ;Q\

Coordinates (X.z)

X [0.0000 z
Total depth

L 00000

0.0000

Dwell at the bottom

t 0.0000

Spindle angular geometry

«  0.0000 g 0.0000
Total number of operations

N 0

Safaty distances

X 00000 Z 00000

] %
[E)

SMAX 1230

Drilling peck

F_0.000 St 150 T5 D5 @ A o

15:28:42 |

IN POSITION I

| MULTIPLE DRILLING

x[_00024.000

7 [=00397.490 ]

F 10001 s T

X

e

!

/7.7
Coordinates (£2)
X z

Total depth
1 00000

0.0000

Dwell at the bottom
t 00000

Spindle angular geometry
o 00000 8 0.0000

Total number of operations
N [

Safety distances
X 00000 z

0.0000

GEAR
[Ea)

SUAX 1230

F_0.000 St 150 T5 D5 @ A 0

Drilling peck

[©] &

A definition is needed for:

The dwell at the bottom
The total number of holes

Level 4. Multiple tapping cycle.
Multiple tapping is possible on the side of the part and on its face.

The coordinates of the first point

The total depth

The angular position of the holes

15:25:42' IN POSITION I

| MULTIPLE TAPPING o] 2=

X

s
Py Z D
t /P e\
@ |

Coordinates (X.Z)
x [o0000 z

0.0000
Total depth

L 00000

Spindl engular geometry

a 00000 g 0.0000

Total number of operations
N 0

Safety distances
X

0.0000 Z 00000

] %
[E)

SMAX 1230

F_0.000 st 150 T5 D5 @

[C] &5

15:28:42' IN POSITION I
MULTIPLE TAPPING x[00044000] % [-00397.490 ]
F s T
Coordinates (X,Z)
X Z  0.0000
Total depta
L 0.0000
Spindl angular geometry
o 0.0000 ] 0.0000
Total number of operations
¥ 5
Safety distances
PRy 2 o0
o
2 F 0.000 St 150 T 5 D5
e
1

A definition is needed for:

The coordinates of the first point

The total depth

The angular positions of the holes The total number of holes

Level 5. Multiple slot milling Cycle.
Multiple slots may be milled out on the side of the part or on its face.

b
TE

=

15:28:42' IN POSITION I

X Z
| MULTIPLE SLOT MILLING| | ;55 scmmy 03
X

Coordenadas (X.2)

x z o000

‘(7 i -2 Dimens
g
A

istancia;
X .0000

] %
[E)

SMAX 1230

F_0.000 St 150 T5 D5 @

[C] 59

15:28:42' IN POSITION I
|MULTIPLE SLOT MILLING| | j=ms] & o

=

|

Coordenadas (X2)
x z 00000
ones

wetero
I 0.0000

Geometria angular del cabezal
0.0000

] %
[E)

SMAX 1230

(] 59

A definition is needed for

The coordinates of the first point
The angular position of the slots

The dimensions of the slot
The total number of slots
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8055TC CNC 4. Operating with operations or cycles
4.10 Dirilling and tapping cycles

4.10.1 Definition of geometry

4.10.1 DEFINITION OF GEOMETRY

Machining on the face or side of the part:

% Machinig on the face of the part % Machining on the side of the part:
To change the type of machining, position over this icon and ES

Every time the type of tapping is changed, the CNC modifies the icon and displays the
corresponding geometry aide on the screen.

Coordinates of the starting point (X, Z)

The coordinates are defined one by one. After moving over the coordinates for the axis to be
defined, one can:

a) Manually enter the value. Key in the required value and 0&
b) Assign the present position of the machine.

Move the axis by means of the handwheel or the JOG key up to the point required. The top
right-hand window shows the tool position at all times.

RECALL
Press for the data item selected to assume the value shown in the top-right hand
window

ENTER
prese|

Tapping must always be axial, in the rotation center (XO0).

Though the drilling is normally done in the rotation center, the CNC enables X to be defined with
a value different to X0 and make grooves in the front face of the part.

Total depth (L
Move onto this data item, key in the required value and -

Dwell at the bottom (t)

Define the waiting time in seconds, after each deepening, until the withdrawal movement starts.
To define this, move onto this data item, key in the required value and &

Angular positions (a, b)

This data indicates the angular position of the first machining operatiorf3 andicates the
angular increment between machining operations.

To defined them, position over the corresponding datar(B), key in the value and pre
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4, Operating with operations or cycles 8055TC CNC
4.10 Drilling and tapping cycles

4.10.1 Definition of geometry

Number of operations (N)

Position over this data, key in the desired value and .&

Dimensions of the slot (L, I)

"L" indicates the length of the slot and "I" its depth.

X X

A
[ !
[y

To define them, position over the corresponding data (L or I), key in the value ans

Penetration feedrate (F)

Position over this data, key in the desired value and 'ﬁ

Safety distance

In order to prevent collisions with the part, the CNC allows an approach point towards the part
to be defined. The Safety distance indicates the position of the approach point with respect to the
drilling or threading point.

Xa X\
-y -y
é == é ==

The value of the safety distance on X is always defined in radii.

To modify one of these values move onto the relevant data item, key in the required value

ENTER
and pres
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8055TC CNC 4. Operating with operations or cycles
4.10 Drilling and tapping cycles

4.10.2 Basic operation, drilling cycle

4.10.2 BASIC OPERATION. DRILLING CYCLE

The machining passes in this cycle are as follows:

1.- If the operation was programmed with another tool the CNC will make a tool change, moving
to the change point if the machine requires this.

2.- The spindle starts at the speed selected and in the direction indicated.

3.- The tool approaches at fast feedrate up to the starting point, keeping the safety distance
selected according to axes X and Z.

A

7. F

//'

xz Y TX
="

|

4.-Drilling loop. The following steps are repeated with the amount D being deepened each time
until depth L is reached.

> Fast approach up to 1 mm before the previous deepening.
> Dirilling up to the next deepening.
> Fast withdrawal to the approach point.

5.-Delay timet at the bottom of the drilling.

6.-Fast withdrawal to the approach point.

7.-Once the operation or cycle has ended, the tool will return to the position it occupied when
: . ==
the cycle was called upon, that is, the point whéne)| was pressed.

Obviously, when executing a complete part, a combination of operations or cycles, the tool
does not return to that point after executing each cycle.

8.-The CNC will stop the spindle but keeps the machining conditions set for the drilling selected;
tool (T), axis feedrate (F) and spindle speed (S).
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4. Operating with operations or cycles 8055TC CNC
4.10 Drilling and tapping cycles
4.10.3 Basic operation. Tapping cycle

4.10.3 BASIC OPERATION. TAPPING CYCLE

The machining passes in this cycle are as follows:

1.- If the operation was programmed with another tool the CNC will make a tool change, moving
to the change point if the machine requires this.

2.- The spindle starts at the speed selected and in the direction indicated.

3.- The tool approaches at fast feedrate up to the starting point, keeping the safety distance
selected according to axes X and Z.

XA

(* 2 s
é ="

4.-Tapping of the part in work feedrate F, until the depth L is reached.
5.-Reversal of the spindle turning direction.

If a dwell time at the bottom has been defined, the spindle stops, and after this time the spindle
starts in the other direction.

6.-Withdrawal in work feedrate to the approach point.
7.-Once the operation or cycle has ended, the tool will return to the position it occupied when

the cycle was called upon, that is, the point whére)| was pressed.

Obviously, when executing a complete part, a combination of operations or cycles, the tool
does not return to that point after executing each cycle.

8.-The CNC will stop the spindle but keeps the machining conditions set for the tapping selected;
tool (T), axis feedrate (F) and spindle speed (S).
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8055TC CNC 4. Operating with operations or cycles

4.10 Dirilling and tapping cycles
4.10.4 Basic operation. Multiple tapping cycle

4.10.4

BASIC OPERATION. MULTIPLE DRILLING CYCLE

The machining steps for this cycle are:

1.-

2.-

3.
4.-

10.-

11.-

If the spindle is working in open loop (RPM or CSS mode) the CNC stops the spindle and
performs a home search on the spindle (lo).

If the operation was programmed with another tool, the CNC performs a tool change moving
the axes to the tool change position if so required by the machine.

Turns the live tool at the indicated rpm.

Orients the spindle to the first angular position (indicatedry

The tool approaches in rapid to the first point staying at the selected safety distance along the

X and Z axes.
XA XA 7z, /5
2 ) Xi,Zir/ IX
é 7 é 7
Drilling loop. The following steps are repeated by penetrating an amdaneach peck until
the total depth "L" is reached.

> Rapid approach up to 1 mm (0.03937 inch) from the previous peck.
> Drill up to next pecking depth.

> Rapid withdraw to the approach point.

Dwell "t" at the bottom of the hole.

Rapid withdraw to the approach point.

Depending on the value assigned to parameter N (number of holes).

> The spindle turns (orients) to the next hole position (angular increBjent
> Repeats drilling steps 6, 7 and 8

Once the operation or cycle has ended, the tool will return to the position it occupied when the
cycle was called upon, that is, the point wh:l was pressed.

Obviously, when executing a complete part, a combination of operations or cycles, the tool
does not return to that point after executing each cycle.

The CNC stops the live tool but maintains the selected machining conditions, tool (T), Feedrate
(F) and spindle speed value (S).

FAGOR 3 Chapter 4 - page 47



4. Operating with operations or cycles 8055TC CNC
4.10 Dirilling and tapping cycles
4.10.5 Basic operation. Multiple tapping cycle

4.10.5

BASIC OPERATION. MULTIPLE TAPPING CYCLE

The machining steps for this cycle are:

1.-

2.-

3.-
4.

5.-

6.-
7.-
8.-
9.-

10.

11.

If the spindle is working in open loop (RPM or CSS mode) the CNC stops the spindle and
performs a home search on the spindle (lo).

If the operation was programmed with another tool, the CNC performs a tool change moving
the axes to the tool change position if so required by the machine.

Turns the live tool at the indicated rpm.

Orients the spindle to the first angular position (indicated: )y

The tool approaches in rapid to the first point staying at the selected safety distance along the

X and Z axes.
‘ . ¥
— /% Xi, Zi fd [X
é -7 >7

L)

It taps the hole at the feedrate F, until the depth "L" is reached.

X Xa

Reversal of the turning direction of the live tool.
Withdrawal at "F" up to the approach point.
Depending on the value assignhed to parameter N (humber of holes)

> The spindle turns (orients) to the next hole position (angular increent
> Repeats drilling steps 6, 7 and 8

- Once the operation or cycle has ended, the tool will return to the position it occupied when the

cycle was called upon, that is, the point where}| was pressed.

Obviously, when executing a complete part, a combination of operations or cycles, the tool
does not return to that point after executing each cycle.

- The CNC stops the live tool but maintains the selected machining conditions, tool (T), Feedrate

(F) and spindle speed value (S).
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8055TC CNC 4. Operating with operations or cycles

4.10 Drilling and tapping cycles
4.10.6 Basic operation. Multiple slot milling cycle

4.10.6

BASIC OPERATION. MULTIPLE SLOT MILLING CYCLE

The machining steps for this cycle are:

1.-

2.-

3.
4.-

If the spindle is working in open loop (RPM or CSS mode) the CNC stops the spindle and
performs a home search on the spindle (lo).

If the operation was programmed with another tool, the CNC performs a tool change moving
the axes to the tool change position if so required by the machine.

Turns the live tool at the indicated rpm.

Orients the spindle to the first angular position (indicatedry

The tool approaches in rapid to the first point staying at the selected safety distance along the
X and Z axes.

X X

A
g S

(7 Xi,Zi EJ TX (7 Il_lll )
@ >/ >

Milling of the part following these steps:

X X
== 11
Xi,Zi 4 Y Xi,Zi
\/ | l
2 <]
o4 3 2
A > A >

> Penetration at the programmed "F" all the way to the bottom of the slot (section 1-2)

> Mak(es the slgtegy moving the X or the Z axis (as it corresponds) at the programmed feedrate
"F" (section 2-3).

> Withdrawal to the approach point (sections 3-4 and 4-1).

Depending on the value assigned to parameter N (number of holes).

> The spindle orients to the next point (angular increnfignt
> Mills another slot as described in paragraph 6.

Once the operation or cycle has ended, the tool will return to the position it occupied when the
cycle was called upon, that is, the point wh:l was pressed.

Obviously, when executing a complete part, a combination of operations or cycles, the tool
does not return to that point after executing each cycle.

The CNC stops the live tool but maintains the selected machining conditions, tool (T), Feedrate
(F) and spindle speed value (S).
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4. Operating with operations or cycles 8055TC CNC
4.11 Profile cycle

411 PROFILE CYCLE

To select the profile cycle presgy

This cycle can be defined in four ways:

Level 1. Defining all the points of the profile.
15:28:42 I IN POSITION I
PROF}[LE CYCLE ] X[ 00044.000 | Z [ —00397.490 ]
F S T
EINIE
A I b= r 1.0000
XA :’//4/” ///4 3
PROFILE DEF. (max. 12 points)
P1 X
[ ———————— %(’Z Z  100.0000
PIgf—————— - ———— 41 P2 X 5.6000 C  5.6000
A b
BT R — I 2 sooooo B
P10 i7777 P;—lf‘&fj‘ P3 X 0.0000 [
b**j z 0.0000 %‘
P9 / P86 P3 *:6
p2 [P1
Coordinates (X,Z)
> X 229.4552 7 —419.3305
Safety distances
X 0.0000 X 0.0000
GEAR u ROUGHING PASS
RPM
F 0.000 St150 T3 D 3 A 0
SMAX 1230 s
M FINISHING STOCK 22
F 0.000 St150 T3 D 3 s 0
|

N )

Level 2. Using a part-program which contains the profile.
15:28:42' IN POSITION I
X[ 00044.000 | Z [ —00397.490 ]
PROFILE CYCLE 2 C T s TR P
5 b
XA ;///L//f //////4 M & 1.0000
Profile part—program
<z P
r——————————— 2l
ko————————— 4 IA
) S
ﬁ\ikj//j7ﬁp E‘::E“
" S— *:6
Coordinates (X,Z)
> X 229.4552 7 —419.3305
Safety distances
X 0.0000 X 0.0000
=p| CEAR u ROUGHING PASS
[
i 1250 F 0.000 St150 T 3 D 3 A 0
u FINISHING STOCK 22
F 0.000 St150 T3 D3 4 6 0
& ' )

LEVEL

To change level pregsce
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8055TC CNC

4, Operating with operations or cycles

4.11 Profile cycle

Level 3. ZC Profile. Available when having a "C"

Level 4. XC Profile. Available when having a "C"

To change levels, pres

axis.

f

15:28:42' IN POSITION I
ZC PROF}[LE X [__00044.000 ] 7 [=00397.490 |
F[__1o000] s[_ 150 T3]
57
R 0.0000 Y d
S
P
Coordinates (X,Z)
X 0.0000 zZ 0.0000
"C” axis coordinate C 0.0000
Total depth Px  0.0000
Penctrating F F 0.0000
Safety distances
X 0.0000 X 0.0000

wem| GEAR ﬁ ROUGHING PASS
N
F 0.000 St150 T3 D3 u A 0
SMAX 1230
o ﬁ FINISHING STOCK
|

axis.

f

15:28:42 I

IN POSITION I

XC PROFILE

X [ 00044.000 ] Z [ =00397.490 ]

F[_1000] s[_150] T3]
P
Coordinates (X,Z)
X 0.0000 z 0.0000
"C” axis coordinate C 0.0000
Total depth Px  0.0000
Penetrating F F 0.0000
Safety distances
X 0.0000 X 0.0000
GEAR | [ ROUGHING “e='| ROUGHING PASS
RPM N
F 0.000 St150 T3 D3 S A 0
SMAX 1230
FINISHING FINISHING STOCK
F 0.000 St 150 s 0

o

EVEL
YCLE
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4. Operating with operations or cycles 8055TC CNC

4.11 Profile cycle
4.11.1 Level 1. Profile definition

4.11.1 LEVEL 1. PROFILE DEFINITION
This mode allows the profile to be defined by means of the description of its theoretical corners.

Up to 12 points can be used for defining said corners. Point P1 is the profile starting point. The
remaining points must be correlative.

\
\
I I B L I N I R

Keys ﬁ should be used for selecting and leaving the window containing the profile
definition points and ke for defining said points.

The coordinates for each point are defined one by one. For this purpose, after moving onto the
coordinate required for definition one can:

a) Manually enter the value. Key in the required value and o%
b) Assign the present position of the machine.

Move the axis, by means of the handwheel or the JOG keys, up to the point required. The top
right-hand window displays the tool position at all times.

RECALL
Press for the data item selected to assume the value displayed in the top right-hand
window

ENTER

At all the intermediate points of the profile the type of machining required to be done on the corner
must be defined.

A square corner. / A rounding. 7// A cham //7

AN

To modify the type of machining move onto this icon and pr

In the case of the rounded corner the rounding radius (R) has to be defined and in the case of
the chamfer the distance from the theoretical corner up to the point where the chamfer is to be

made (C).
When the 12 definition points are not used the following conditions have to be complied with:
* The CNC does not take into account the type of machining of the last profile point.

* The first point not used must be defined with the same coordinates as the last point of the
profile. In the example shown in the figure above P10 = P9 must be defined.
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8055TC CNC 4. Operating with operations or cycles
4.11 Profile cycle

4.11.2 Levels 2, 3 and 4. Profile definition

4.11.2 LEVELS 2, 3 AND 4. PROFILE DEFINITION
To define the «Profile Program» move onto the "Profile part-program” or "P" window.
After selecting this window one can:

Key in the required «Profile Program» required.

If the "Profile Program” is already known, key in the number and r@

Access the «Profile programs directory».

Pres . The cycle will display a window with the currently defined profile programs at the
selected level.

To move up and down in this window use keys.

Position the cursor over the desired program and c@

To exit this window without selecting a program, use keys.

Edit a new «Profile Program».

ECALL

To edit a new "Program", key in the program number (between 0 and 999) ans

The CNC will display the window for the profile editor (to see how to use it, see the CNC 8055T,
Operation manual, chapter 4 «Editing», in the «Profile Editor» section.

After editing the profile, the CNC requests the comment to be associated with the «Profile
program» that has been edited.

Enter the desired comment and pr
If no comment is to added, pr

Modify an already existing «Profile program».

RECALL

To edit an existing «Profile program» key in the program number and p@s
The CNC will display the profile currently defined in the profile editor window
One can: Add new items at the end of the present profile.

Modify any item.

Modify or include chamfers, rounded corners, etc..
Erase elements of the profile.

An intermediary element of the profile cannot be erased. To erase it, all the elements have to be
erased one by one from the last one defined, until the one required is reached.

Delete an existing "Profile Program"

Position the cursor over the program number and The CNC will request confirmation.

Notes: The profile programs can be accessed in the "T" mode because the CNC stores it internally
as:
P998xxx (ZX profile, level 2) profile program number 11 is stored as P998011
P997xxx (ZC profile, level 3) profile program number 22 is stored as P997022
P996xxx (XC profile, level 4)profile program number 33 is stored as P996033

This chapter shows several profile editing examples later on.

When saving a part-program containing a profile cycle into an external device, its
associated profile cycle (P998xxx, P997xxx, P996xxx) must also be saved.
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4. Operating with operations or cycles
4.11 Profile cycle
4.11.4 Level 2. Optimizing the machining of a profile

8055TC CNC

4.11.3 LEVEL 2. OPTIMIZING OF THE MACHINING OF A PROFILE

When defining the desired profile only, the CNC assumes that the rough part is cylindrical and it

machines it as indicated on the left diagram.

When the part profile is known, it is recommended to define both profiles, that of the rough part and
the desired final profile. It will be machined faster since it only removes the material delimited by the

ﬁ,,

two profiles.

To define both profiles, proceed as follows:

GQRrWNEF

Remember that the final profile must be defined first and then the rough profile.

Access the profile editor.

Edit the desired final profile.

Press the "New Profile" softkey

Edit the rough part profile

Exit the profile editor saving the profile.

)
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8055TC CNC 4. Operating with operations or cycles
4.11 Profile cycle

4.11.4 Geometry definition. Levels 1, 2. ZX profile

4.11.4 GEOMETRY DEFINITION. LEVELS 1, 2. ZX PROFILE

Internal or external profile

% External profile
@ Internal profile.

To modify the type of profile move onto this icon and pres

Each time the type of profile is changed the CNC modifies the icon and displays the
corresponding geometrical help screen.

Work quadrant
The iconp) | defines the type of corner to be machined.

X A

|
|
|
|
|
l

v X

To modify the work quadrant move onto the icon ar@ék&e CNC will display another
icon.

Type of machining

. F 1.0000
Paraxial........... %

£ 1.0000

7,

Pattern repeat .

S
\

Each time the type of machining is changed the CNC modifies the icon and displays the
corresponding{ geometrical help screen.
A

A XA

To modify the type of machining move onto the icon and pE

In paraxial machining (one axis at a time), the tool penetration feedrate must be defined for the
"valleys". The machining feedrate will be the one indicated in the window for roughing and
finishing.

In pattern repeat (following the profile) the amount of material required to be removed from the
origin part € must be defined. Said value is defined in radii.
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4. Operating with operations or cycles 8055TC CNC
4.11 Profile cycle

4.11.4 Geometry definition. Levels 1, 2. ZX profile

Coordinates of the starting point (X, Z)

The coordinates are defined one by one. After moving onto the coordinates for the axis to be
defined, one can:

a) Manually enter the value. Key in the required value and 1@
b) Assign the present position of the machine.

Move the axis by means of the handwheel or the JOG keys up to the point required. The top
right-hand window displays the tool position at all times.

RECALL
Presfor the data item selected to assume the value displayed in the top right-hand
window

ENTER
Press

Safety distance

In order to prevent collisions with the part, the CNC allows an approach point to the part to be
set. The Safety distance indicates the position of the approach point with respect to the initial

corner. X,

To modify one of these values move onto the corresponding data item, key in the required value

ENTER
and pres

Machining direction éj: _%&

To select the machining direction (turning direction or facing direction), move onto the icon for
the Roughing and Finishing data zone and p

The icon changes and the help graphic is updated.

X
A A
'«H
4

Turning direction Facing direction
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8055TC CNC 4, Operating with operations or cycles
4.11 Profile cycle
4.11.5 Geometry definition. Levels 3,4. XC, ZC profiles

4.11.5 GEOMETRY DEFINITION. LEVELS 3, 4. XC, ZC PROFILES

Milling with or without tool radius compensation

5
&l Without compensation

«
With left-hand tool radius compensation.

<
§ 7

. With right-hand tool compensation.

To change the type of compensation, place the cursor over this icon an@ss

Every time the type of profile is changed, the CNC changes the icon and displays the
corresponding geometry assistance screen.

Radius
Indicates the outside radius of the part. Place the cursor over this item, key in the desired value

and pres
-

Coordinates of the starting point (X, Z, C)

These coordinates are defined one by one. Place the cursor over the coordinates of the axis t
be defined. One then may:

a) Enter the value manually. Key in the desired value and ;@
b) Assign the current machine position.

Move the axis with the handwheel or the JOG keys to the desired point. The upper right-hand
window shows the tool position at all times.

Press for the selected data to assume the value appearing in the upper right-hand
window.

ENTER

Total depth (Px)
The total depth of the profile is programmed with a positive value and in radius (ZC profile).

To define that value, place the cursor over this item, key in the desired value ans

Penetrating feedrate (F)

Place the cursor over this item, key in the desired value and press

Safety distance

In order to avoid colliding into the part, an approach point may be set. The safety distance
indicates the position of the approach point referred to the starting point.

To modify any of these values, place the cursor over the corresponding item, key in the desired

value and pres
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4. Operating with operations or cycles 8055TC CNC
4.11 Profile cycle

4.11.6 Basic operation. Levels 1, 2. ZX profile

4.11.6 BASIC OPERATION. LEVELS 1,2. ZX PROFILE

The machining steps in these cycles are the following:

1.- If the roughing operation was programmed with another tool the CNC will make a tool
change, moving to the change point if the machine requires this.

2.- The spindle starts at the speed selected and in the direction indicated.

3.- The tool approaches at fast feedrate up to the starting point, (X, Z) keeping the safety distance
selected as per axes X and Z.

Xa

4.- Roughing operation, by means of successive passes, up to a distance from the profile equal
to the finishing stock.

This operation is done in the conditions set for the roughing operation.
5.- Finishing operation

If the finishing operation was programmed with another tool the CNC will make a tool change,
moving to the change point if the machine requires this.

The part finishing is done in the machining conditions set for finishing: axis feedrate (F),
spindle speed (S), tool (T).

6.-Once the operation or cycle has ended, the tool will return to the position it occupied when
. . (=41
the cycle was called upon, that is, the point whére)| was pressed.

Obviously, when executing a complete part, a combination of operations or cycles, the tool
does not return to that point after executing each cycle.

7.-The CNC will stop the spindle but keep the machining conditions set for finishing; tool (T),
axis feedrate (F) and spindle speed (S).

Some points to consider:

If TO is selected as roughing tool the cycle does not carry out the roughing operation. That
is, after approach the finishing operation is done.

If TO is selected as finishing tool the cycle does not carry out the finishing operation. This
means that after the roughing operation the tool moves to the approach point keeping the
safety distance with respect to the starting point (X, Z).
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8055TC CNC 4, Operating with operations or cycles

4.11 Profile cycle

4.11.7 Basic operation. Levels 3, 4. XC, ZC profiles
4.11.7 BASIC OPERATION. LEVELS 3,4. XC, ZC PROFILES

The machining steps in these cycles are the following:

1-

2.-

3.-

4.-

5.-

6.-

If the roughing operation was programmed with another tool the CNC will make a tool
change, moving to the change point if the machine requires this.

The tool approaches at fast feedrate up to the starting point, (X, Z) keeping the safety distance
selected as per axes X and Z.

The spindle orients to the indicated "C" position.

Roughing operation, by means of successive passes, up to a distance from the profile eque
to the finishing stock.

This operation is done in the conditions set for the roughing operation.
Finishing operation

The part finishing is done in the machining conditions set for finishing: axis feedrate (F), live
tool speed (St).

Once the operation or cycle has ended, the tool will return to the position it occupied when
: . ==
the cycle was called upon, that is, the point whéne}| was pressed.

Obviously, when executing a complete part, a combination of operations or cycles, the tool
does not return to that point after executing each cycle.
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4. Operating with operations or cycles 8055TC CNC
4.11 Profile cycle

4.11.8 Level 1. Example

4.11.8 LEVEL 1. EXAMPLE

56

el

Geometry definition

External profile Working quadranp Type of machinfzgs]

w24

\

Profile definition

P1 X 12.0000 P6 X 43.0000b¢ |F

Z - 0.0000 Z - 37.5000 R 6.0000
P2 X 16.0000 %_ P7 X 43.00000 ¥

Z - 2.0000 Z - 52.0000 R 5.0000
P3 X 16.0000 %_ P8 X 56.0000pne ¢

Z - 18.0000 Z - 60.5000 C 3.0000
P4 X 23.0000 %_ P9 X 56.0000

Z - 25.5000 Z - 97.0000
P5 X 34.0000 %R P10 X 56.0000

Z - 25.5000 R 4.0000 Z -97.0000
Coordinates (X, 2) X 80.0000 Z 10.0000
Safety distance X 0.0000 Z 0.0000
Roughing F 1.000 S 1000 T3A 2

<4

Finishing F 0.800 S1000 T3 & 0.25

Spindle RPM ¢

Chapter 4 - page 60 FAGOR 3



8055TC CNC 4. Operating with operations or cycles
4.11 Profile cycle

4.11.9 Level 2. Examples

4119 LEVEL 2. EXAMPLES

"
by
! |
B
|
} 1 d56
|

by
‘ |
¥
|

] 7
—]

Geometry definition
External profile% Work quadrand,

Profile definition

Abscissa and ordinate of the starting point Z=0 X=0
Section 1 ....cccooiveieiiiiiieeeeeee Straight....... Z=0 X =16
SECtioN 2 .. Straight....... Z=-18 X =16
Section 3 ... Straight....... Z =255 X =23
SEeCtion 4 ... Straight....... Z =255 X =34
SECtioN 5. Straight....... Z =37.5 X =43
SECtioN 6 .. Straight....... Z=-52 X =43
SECHON 7 .o Straight....... Z =60.5 X =56
Section 8 ... Straight....... Z=-97 X =56
Modify
ChamferSelect point “A” Press ENTER and assign this Radius = 2
Rounding Select point “B” Press ENTER and assign this Radius = 4
Rounding Select point “C” Press ENTER and assign this Radius = 6
Rounding Select point “D” Press ENTER and assign this Radius = 5
Chamfer Select point “E” Press ENTER and assign this Radius = 3
Coordinates (X, Z) X 65.0000 Z10.0000
Safety distance X 0.0000 Z 0.0000
Roughing F 1.000 S1000 T3 A2
b=
Finishing F 0.800 S1000 T3 & 0.25
Spindle RPM &
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4. Operating with operations or cycles
4.11 Profile cycle
4.11.9 Level 2. Examples

8055TC CNC

Geometry definition

External profile%

Profile definition

Abscissa and ordinate of the starting point Z=80 X=0
Section 1 ... Straight Z=80 X=50
SECHON 2 ..o Straight Z=60 X=50
Section 3 ..., Clockwise circular pattern Z =40 X = 8@~60 Xeentem90 Radius=20
SEeCtion 4 ... Straight Z=20 X=90
SEeCction 5. Straight Z=20 X =110
SECHON 6 ..coovviiiiiieeee Straight Z=0 X=110
Modify
Chamfer Select point “A” Press ENTER and assign this Radius = 10
Rounding Select point “B” Press ENTER and assign this Radius = 5
Rounding Select point “C” Press ENTER and assign this Radius = 5
Coordinates (X, Z) X 120.0000 Z 90.0000
Safety distance X 0.0000 Z 0.0000
Roughing F  1.000 S 1000 T3 A2
4
Finishing F  0.800 S 1000 T3 o 0.25
Spindle RPM Cy

Work quadran D)

D
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8055TC CNC 4. Operating with operations or cycles
4.11 Profile cycle

4.11.9 Level 2. Examples

20
el —
A
A
$220
$190

Geometry definition

External profile% Work quadrar% Type of machining %
Profile definition
Abscissa and ordinate of the starting point. Z=170 X=0
Section 1....... Counterclockwise circular pattern........ Zc = 140 Xc=0 Radius = 30
Section 2....... Counterclockwise circular pattern........ Radius = 350 Tangent = Yes
Section 3....... Clockwise circular pattern.......  ........... Zc =50 Xc=190 Radius=30 Tang.
= Yes
The CNC displays the possible options for section 2. Select the right one
Section 4.......ccceeeeeiien Straight.......cooviiiieiie Z = 20 X =2Zangent = Yes
The CNC displays the tangent options between sections 3-4Select the
right one
Section 5......ccceiiiiiiins Straight.......coovviiiiii Z=0 X =220
Coordinates (X, Z) X~ 230.0000 Z180.0000
Safety distance X 0.0000 Z 0.0000
Roughing F 1.000 S1000 T3 A2
<
Finishing F 0.800 S1000 T3 & 0.25
Spindle RPM &
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4. Operating with operations or cycles 8055TC CNC
4.11 Profile cycle
4.11.9 Level 2. Examples

™ (30,240)

$220

7
(140,0) (180,0)

Geometry definition

Yanll

Outside proflle% Work quadrant D) Type of machining =

\

Definition of the desired final profile

Profile

Abscissa and ordinate of the starting point Z=170 X=0
Section 1 .counterclockwise arc..... Zc =140 Xc =0 Radius = 30
Section 2 .counterclockwise arc..... Radius = 350 Tangent = Yes

Section 3............. clockwise arc...... Zc =50 Xc=190 Radius=30 Tangent= Yes

The CNC shows the possible options for section 2. Select the proper one.
Section 4 ..., Straight....... Z=20 X =220 Tangent = Yes
The CNC shows the possible tangency options between sections 3 and 4. Select the proper one.
Section 5......oocciiiiinnnn. Straight....... Z=0 X =220

Definition of the rough profile

New profile
Abscissa and ordinate of the starting point Z=180 X=0
Section 6 .......cccvvvveeennn. Straight....... Z =180 X =60
Section 7 .....oocevvveennn. Straight....... Z=90 X =140
Section 8.......cccciviieeen. Straight....... Z=30 X =180
Section 9 ..., Straight....... Z=30 X =240
End
Coordinates (X, Z) X230.0000 Z180.0000
Safety distance X 0.0000 Z 0.0000
Roughing F 1.000 S1000 T3 A 2
Finishing F 0.800 S1000 T3 60 0.25 %&
Spindle RPM O
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8055TC CNC 4. Operating with operations or cycles
4.11 Profile cycle

4.11.9 Level 2. Examples

X
| S

Geometry definition

External profile % Work quadran Type of machini

2

»
Q

2

!

D

Profile definition

Abscissa and ordinate of the starting point Z=180 X=0
Section 1.......... Counterclockwise circular pattern........ Zc = 150 Xc =0 Radius =30
SEeClioN 2. Straight.............. Angle = 195Tangent = Yes
The CNC displays the tangent options possible between sections 1-2. Select the right one
Section 3.......... Clockwise circular pattern.................... Radius = 20 Tangent = Yes
SECHON 4o Straight.............. Angle = 160 Tangent = Yes
Section 5.......... Clockwise circular pattern.................... Z=30 X=80 Zc=45 Xc=80 R=15
Tang.=Yes

The CNC displays the tangent options possible between sections 4-5. Select the right one

The CNC displays the options possible for section 3. Select the right one
SECHON B Straight............... Z = 30X = 100
SECHON 7. Straight............... Z =0 X=100
Coordinates (X, Z) X 110.0000 Z190.0000
Safety distance X 0.0000 Z 0.0000
Roughing F 1.000 S1000 T3 A 2

4

Finishing F 0.800 S1000 T3 d 0.25
Spindle RPM @
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4.

Operating with operations or cycles 8055TC CNC

4.11 Profile cycle
4.11.9 Level 2. Examples

A

10¢V——m—"—"—"7——————————————

83 ———m=
b
(34—
¢78
S RGRECEETEEEEEEL Z
Geometry definition
External profile % Work uadran Type of machiniphg_|
p q 2 yp 9
Profile definition
Abscissa and ordinate of the starting point............... Z =128X=0
Section 1....... Counterclockwise circular pattern..ceneZ= 107 Xener= 0 Radius = 21
Section 2....... Clockwise circular pattern................. Radius = 10 Tangent = Yes
Section 3....... Counterclockwise circular pattern..ceneZ= 83  Xcentem 14 Radius=15

Tangent=Yes
The CNC displays the options possible for section 2. Select the right one

Section 4....... Clockwise circular pattern.................. Radius = 10Tangent = Yes
Section 5., Straight............coiiiiiiinn. X=40Angle = 180  Tangent = Yes

The CNC displays the options possible for section 4. Select the right one
Section 6....... Clockwise circular pattern.................. Z=54 X=56 Zc=62 Xc=56 R=8
Tangent=Yes
Section 7......cccccvvvennnns Straight...........cccoei Z = 54 Angle = 90 Tangent = Yes
Section 8.........cccvveeeees Straight...........cccooi, Z = 34 X = 78 Angle = 160
Section 9.....ccoeeiiiiiinns Straight.......oooiiiiiei Z=0 X=78
Coordinates (X, Z) X ~ 85.0000 Z135.0000
Safety distance X 0.0000 Z 0.0000
Roughing F 1.000 S1000 T3 A 2

b=d

Finishing F 0.800 S1000 T3 o 0.25
Spindle RPM Cy
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8055TC CNC 5. Program storage

5. PROGRAM STORAGE

This CNC allows the editing, simulating and executing of part-programs.

Each of these programs consists of the interlinking of elementary operations or cycles and/or blocks
edited in ISO code. The form of editing or defining said operations or cycles is explained in the
previous chapter.

This chapter explains how to operate with these part-programs and has the following sections anc
subsections for this purpose.

List of programs stored
See the content of a program ..........cccceeveeeeenn. See one of the operations in detail
Edit a new part-program............cccceevveens i Storage of an operation or cycle
Erase a part-program
Copy one part-program in another
Modify a part-program ...........ccccccvvvvrrereeeeeeeenn. Erase an operation

Move an operation to another position

Add or insert to a new operation
Modify an already existing operation
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5. Program storage
5.1  List of stored programs 8055TC CNC

5.1 LIST OF STORED PROGRAMS

To access the list of part-programs stored pres$)

Note: If the «Tool Calibration» mode is selected you cannot directly access the list of part-programs.
This mode must first be left, that is, pre s;sc\ and t‘

The CNC will display the following informatlon.

4 N
152842| IN POSITION
| PART — PROGRAMS || CICLOS
———— NEW PART ———- 1.— POSITIONING CYCLE 1
1 — XFT123 2.— TURNING CYCLE
| 2 — ABZ 2343 | 3.— TAPER CYCLE 1
22 — 4.— ROUNDING CYCLE 2

23 —
118 — MTB 234A
285 — XFT 1R27B
764 —
Y —
832 — ABZ 2347C

1234 —
1236 — MTB 238
1245 — MTB 3434

o )

On the left there is a list of part-programs that are stored in the CNC’s memory.

When there are more programs than those displayed in the window, us@ys d to
move the pointer over the Ilst of programs To go forward or backward page by page use the following

combinations of key an

The right-hand column will dlsplay the cycles and/or the 1SO blocks that said part consists of.
After selecting the program list, the CNC will let you:

Create a new part-program

See the content of a part-program
Erase a part-program

Copy a part-program in another
Modify a part-program

To leave the directory or list of part-programs press:

the key

the key for an operatiopn"| [(—| [—1| [T=| =] || [0 || [Tn
the key 1so
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5. Program storage
8055TC CNC 5.2  See content of a program
5.2.1 Seeing the operations in detalil

5.2 SEE CONTENT OF A PROGRAM

To see the content of a part-program, select this with the pointer from the left-hand column. To do

this use an .

The right -hand column will display the cycles which said part consists of:

If you pres# .g> @ o‘m’ the pointergoes on to the right-hand column.

Now keys an let the pointer be moved over the blocks or cycles which make up the part.

To sum up, use keys:

or

1 [
?ﬁ and ?ﬁ to move up and down in each one of the columns

# >

_3land @ to change the column

After selecting an operation, the CNC allows:

Seeing the operation in detail

Erasing the operation

Moving the operation to another position
Modifying the operation

5.2.1 SEEING THE OPERATIONS IN DETAIL

After selecting the operation required, with the pointer, p
The CNC will display all the data for said operation.

Now you can:

Simulate the operation. (See following chapter).

Execute the operation. (See following chapter).

Modify the operation

Store the operation. Replace the previous one or including this as a new one.
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Program storage

5.
5.3  Edit a new part-program 8055TC CNC
5.3.

1 Storage of an operation of cycles

5.3 EDIT A NEW PART-PROGRAM

To edit a new part-program the following steps should be taken:

P.PROG

* Press Z)} toaccess the list of part-programs stored.

*

Use the pointer to select the option "--Create new part --2" in the left-hand column.

P.PROG

* Press O | .The CNC will ask at the bottom for the number to be given to the new part-
program, prompting the first one available.

* Type in the program number required and pr
This must be a number between 1 and 899999, and both numbers can be used.
The CNC will ask for the comment to be assigned to the part-program.

A comment does not have to be associated.

ENTER

* Presg %>

ESC

or| /\

The CNC includes the new part-program in the list of part-programs (left-hand column).

From this time all the operations required can be stored, and in the required order.

5.3.1 STORAGE OF AN ISO BLOCK OR A CYCLE

An ISO block or a cycle may be added at the end of the program, after the last operation, or inserted
between 2 existing operations.

To store an operation the following steps must be taken:
* Define the operation or cycle required, assigning this the relevant data

* Press §> toaccess the list of part-programs stored.

* Use the pointer to select the program number required in the left-hand column and go on to
the right-hand column.

* Move over the operation after which the block or cycle is to be stored and

Example: You have You want
1.- Positioning cycle 2 1.- Positioning cycle 2
2.- Facing cycle 2.- Facing cycle
3.- Taper cycle 2 3.- Taper cycle 2
4.- Turning cycle
4.- Rounding cycle 2 5.- Rounding cycle 2
5.- Taper cycle 1 6.- Taper cycle 1

7.- Threading cycle 1

4.- Turning cycle After defining the cycle move over the operation "3.- Taper cycle 2"
and press [Enter]

7.- Threading cycle 1 After defining the cycle move over the last "Taper cycle 1" operation
and press [Enter]
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Program storage

5.
8055TC CNC 5.4  Erasing a part-program
55

Copy a part-program in another

5.4 ERASING A PART-PROGRAM

To erase a part-program follow these steps:

* Press| ~y | toaccess the list of part-programs stored.
2

* Use the pointer to select from the left-hand column the part-program to be erased.

CLEAR
 press[ 7]

At the bottom the CNC will display a message requesting confirmation of the erasing
operation.

If you press the CNC will erase the program selected and update the list of part-
programs stored.

ESC
If you press the program will not be erased and the erasing operation is left.

5.5 COPY A PART-PROGRAM IN ANOTHER

To copy a part-program in another take the following steps:

*

*

*

P.PROG

Presg Z>> toaccess the list of part-programs stored.
Use the pointer to select in the left-hand column the part-program to be copied.

At the bottom the CNC will display a message requesting the number to be assigned to the
copy.

Type in the program number required and p

This must be a number between 1 and 899999, and both numbers can be used.

If there is already a part-program with said number, the CNC will display a message at the
bottom, asking if this should be replaced or if you wish to cancel the operation.

If you pres the CNC will ask for a new program number
If you pres the CNC will erase the present program and carry out program copying.
The CNC requests the comment to be associated with the new part-program (with the copy).

A comment does not have to be associated.

ENTER
Press £

The CNC updates the list of part-programs stored.

ESC

or
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5. Program storage

5.6 Modifying a part-program 8055TC CNC

5.6 MODIFYING A PART-PROGRAM

To modify a part-program the following steps must be taken:
* Press Pi}g toaccess the list of part-programs stored.
* Use the pointer to select from the left-hand column the part-program you wish to modify.
After selecting the program, the CNC lets you:
Erase an operation
Move an operation to another position

Add or insert a new operation
Modify an already existing operation.

5.6.1 ERASING AN OPERATION

To erase an operation follow these steps:
* Use the pointer to select the operation to be erased, in the right-hand column.

* Press Vi

The CNC will display a message at the bottom, requesting the confirmation of the erasing
operation.

If you press the CNC will erase the operation selected and update the right-hand
column.

If you press the operation is not erased and the erasing operation is left.

5.6.2 MOVING AN OPERATION TO ANOTHER POSITION

To move an operation to another position take the following steps:
* Use the pointer to select the operation to be moved from the right-hand column.
* Pressg
The CNC will display this operation in highlighted text.
* Place the cursor after the operation which the operation is to be moved to ans

Example: You have You want

1.- Positioning cycle 2 1.- Positioning cycle 2
2.- Facing cycle 2.- Taper cycle 2

3.- Taper cycle 2 3.- Turning cycle

4.- Turning cycle 4.- Rounding cycle 2

5.- Rounding cycle 2 5.- Taper cycle 1

6.- Taper cycle 1 6.- Threading cycle 1
7.- Threading cycle 1 7.- Facing cycle

Select the "Facing cycle" and pre
Move the cursor onto the "Taper cycle 1" and pr
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5. Program storage
8055TC CNC 5.6 Modifying a part-program

5.6.3 ADDING OR INSERTING A NEW OPERATION

To add or insert an operation take the same steps as to store an operation.

*

*

*

Define the desired block or cycle, assigning this the relevant data.

Press Z>> toaccess the list of part-programs stored.

Move over the operation after which the block or cycle is to be stored and .@

5.6.4 MODIFYING AN ALREADY EXISTING OPERATION

To modify an operation take the following steps:

*

*

Use the pointer to select, in the right-hand column, the block or cycle to be modified.

RECALL
Press| € |

The CNC will display the relevant edition page for this operation.
Modify all the data required.

To store the modified operation again:

Press to access the list of part-programs stored.

The CNC displays the pointer over the same operation.

To select another position use . The new operation will be inserted after this

point.

ENTER

If one wishes to place the modified operation in its previous location, the CNC will display
a message asking if one wishes to replace the previous operation or keep this, inserting the
new one after.

In the following example the "Facing cycle" operation is modified

You have Option Replace Option Replace

1.- Facing cycle 1.- Facing cycle 1.- Facing cycle
2.- Taper cycle 2 2.- Taper cycle 2  2.- Facing cycle
3.- Taper cycle 2

Note:One can select an existing operation, modify this and then insert this somewhere else anc

even in another part-program.
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6. Execution and simulation

8055TC CNC

6. EXECUTION AND SIMULATION

Simulation allows graphic reproduction of a part-program or an operation with the data that has beer
defined.

By means of simulation, one can thus check the part-program or the operation before executing o
storing this and consequently correct or modify the data:

The CNC allows a part-program or any operation to be executed or simulated. This simulation or

INGLE)|

execution can be done from beginning to end or alternatively pegssfor this to be executed or
simulated step by step.

The CNC enables execution or simulation of:

Any operation or cycle.
A part-program.
An operation stored as part of a part-program.

Warning

A

Whenever a part-program or an operation stored as part of a part-progrgm is
selected for simulation or execution, the CNC selects this part-program iff the

top center window and highlights it next to {E} symbol.

16:28:42 | P000002 IN POSITION | 16:28:42 | P000002 IN POSITION |
MO Go1 G18
%?%Simz J?:Q 1 GOTO N10) M41 X O O 044 N OOO ¢ T 02
Ir P10l EQ 0 RET) REFERENCE ZERO X 0000.000 b1z
§1R1%T)M4 YTIVE | 83»0000»80»00
(RET) TIMER : 000000:00:00 Z - O 0443 . 3 3 1
COMMAND ACTUAL TO GO FOLLOWING ERROR FEFERENCE ZERO 7 0000.000
X 00000.000 X 00000.000 X 00000.000 X 00000.000 S 115 S 0100
Z 00000.000  Z 00000.000  Z 00000.000  Z 00000.000 7115
THEORETICAL __ RPM /MIN SMAX 1000
S 0.0000 S 0.0000 S 0.0000 S 0.0000 F0100.000 % oso RANGE 1

T T

It then acts as follows:

CLEAR

if%

from the top center window..

If @ is pressed, the CNC executes the part-program that is selectef].

is pressed, the part-program is de-selected and the CNC deleges it
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6. Execution and simulation 8055TC CNC

6.1  Simulating or executing an operation or cycle

6.1 SIMULATING OR EXECUTING AN OPERATION OR CYCLE

All the operations or cycles have 2 operating modes: Execution mode and Edition Mode

e | I e | I

X 00042000 2 [—00307.480

[ TurNING cycLE | TURNING CYCLE ) 2 )

Coordinate (3,Zi) Coordinate (X1,Zi)
X z 0.0000 X z 0.0000
Coordinate (X1.2f) Coordinate (X.2f)
— —
sty asance sty e

=3 p’ ROUGHING PASS =3 p’ ROUGHING PASS

1230 F 0.000 S 150 T3 A o SMAX 1330 L
}' FINISHING STOCK }' FINISHING STOCK
1

Execution mode Edition Mode

Simulation

RAPHICS

7

SS

The operation or cycle can be simulated in both operating modes. To do thi
The CNC will display the graphic representation page for the "T" model.

Execution

An operation or cycle can only be executed in the cycle execution mode.
The operation or cycle cannot be executed when the cycle operation mode is selected.

ESC
r

To exit the edition mode and go on to execution mode

——

To execute an operation or cycle, press |

FAGOR 3

Chaper 6 - page 2



6. Execution and simulation
8055TC CNC 6.2  Simulating or executing a part-program
6.3  Simulating or executing a stored operation

6.2 SIMULATING OR EXECUTING A PART-PROGRAM

Whenever you wish to simulate or execute a part-program do the following:

P.PROG

* Press :>> to access the list of part-programs stored.

* Select the program to be simulated or executed from the left-hand column.

To simulate the part-program pregsg| and to execute this press1 |

6.2.1 SIMULATING OR EXECUTING A SECTION OF A PART-PROGRAM

To simulate or execute a part program, proceed as follows:

P.PROG

* Press Z>> to access the list of the stored part-programs.

* Select the program in the left column and the first operation to be executed or simulated in the
right column.

RAPHICS

Pres to simulate the part program, af{d1 }| to execute it.

Warning

Whenever a section of the part-program is executed, the CNC does not execlte the
initial subroutine 9998 associated with all part-programs.

6.3 SIMULATING OR EXECUTING A STORED OPERATION

To simulate or execute an operation which is stored as part of a part-program do the following:

* Press to access the list of part-programs stored.

* Select the program which contains this from the left-hand column and the operation required
to be simulated or executed from the right-hand column.

RECALL
- preso B

To simulate the operation pre§s]| and to execute this prefs1 |
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6. Execution and simulation

6.4 Execution mode 8055TC CNC

6.4 EXECUTION MODE

When you pres @ to execute an operation or part-program, the CNC displays the standard TC
operating mode screen.

( )

—
15:28:42' P000002 IN POSITION I

X 00044000 ¢ T 02

REFERENCE ZERO X 0000.000

D12

Z _ @ @ 44 3 ) 8 8 ]L CHANGE POSITION

X 25.000 7 85.000

REFERENCE ZERO Z 0000.000

Q 115 > 0100

% 115
F0O100.000 =zoso |SMAX 1000

RANGE 1

. )

If you pressg the CNC displays the special TC operating mode screen.

15:28:42' P000002 IN POSITION I
MO GOl G18
(MSG 7 7))
IF P102 EQ 1 GOTO N10) M4l
IF P10l EQ O RET)
M3
(RET) PARTC : 000000
N10 M4 CYTIME : 00:00:00:00
(RET) TIMER : 000000:00:00
[ coMMAND ACTUAL TO GO FOLLOWING ERROR |

X 00000.000 X 00000.000 X 00000.000 X 00000.000

7 00000.000 7 00000.000 7Z 00000.000 7Z 00000.000

[THEORETICAL RPM M,/MIN |

S 0.0000 S 0.0000 S 0.0000 S 0.0000

. )

After selection, the operation or part can be executed as many times as necessary. To do this, after

execution once more prefs1 |

During execution of the operation or part one can p‘@ to access the graphic representation
mode.

—

To stop execution press O |

=

After stopping the execution the CNC allows a tool inspection to be made. See the following section.
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6. Execution and simulation
8055TC CNC 6.4 Execution mode
6.4

.1 Tool inspection

6.4.1 TOOL INSPECTION
Depending on how the CNC has been set, tool inspection will be available after interrupting the

execution without pressing any key or after pres]

Once tool inspection has been selected, one can:

Jog the axes up to the tool change position

Move the tool to the tool change position by means of the[z] keys or the handwheels.

[¢] []
=]

In order to make the tool change, the standard screen for the TC mode must be selected.

Pres The CNC will highlight the tool number.

Key in the number of the tool to be selected and [

Select another tool

} for the CNC to select the new tool.

s

The CNC will carry out the tool change.

Modify the tool values (dimensions and geometry)

u—

Presg—'| The CNC will show the Tool Calibration screen.
Tool dimensions can be modified (I, K offsets for tool wear) or the values for tool geometry.

To exit this screen and return to the previous one (while staying in tool inspections

Resume program execution

To resume program execution, prggsl |

The CNC will reposition the tool, moving it to the point where tool inspection began. There could
be two cases:

1.-Only one of the axes has been moved.
The CNC repositions it and resumes execution.

2.-Both axes have been moved.
The CNC will display a window with the following options for selecting the positioning order
of the axes.

PLANE Both axes will be moved at the same time
Z-X The Z axis moves first and then the X axis
X-Z The X axis moves first and then the Z axis
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6. Execution and simulation

6.5 Graphic representation 8055TC CNC

6.5 GRAPHIC REPRESENTATION

RAPHICS

When you presfi=| the CNC displays the "T" model graphic representation page.

To leave the graphic representation mode p[ESH or

In the CNC 8055 T Operation Manual, section «Graphics» in the «Execution / Simulation» chapter,
there is an explanation of how to operate during graphic representation. Nevertheless, there will now
be a brief description of the softkeys.

Type of graphics.Can be "X-Z", "X-C", "Z-C", "Solid X-Z", "Solid X-C" and "Solid Z-C"

The "X-Z", "X-C" and "Z-C" graphics are line graphics which use colored lines to describe tool
tip movement.

The "Solid X-Z", "Solid X-C" and "Solid Z-C" graphs start from an initial block. During execution
or simulation the tool removes material and the form of the resulting part is seen.

Zone to be displayed

Allows modification of the display zone, by defining the maximum and minimum coordinates
of each axis.

To select the maximum and minimum coordinates
After defining all the data pre

After selecting a new display zone the CNC erases the screen showing the axes or the
unmachined part.

The zone displayed cannot be modified during execution or simulation of the piece. In this case
stop execution or simulation by pressi {}

Zoom

This function allows the graphic representation zone to be increased or reduced in size.

It displays a window superimposed on the graphic represented and another on the figure in the
lower right-hand part of the screen. These windows indicate the new zone of graphic representation

that is being selected.
To move the window u#@ @ Fﬂ’ Fﬁ’ to increase or reduce its size use s “+” “-", and

for the CNC to assume these values p

Each time a new display zone is selected the CNC keeps the present graphic representation. It
does not erase this.

\*2)

When you pres @ to continue with or restart execution or simulation, the present graphic
representation is erased and the next starts with the new values.

The zoom function cannot be executed during execution or simulation of the part. In this case,

interrupt the execution or simulation by pressing |
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6. Execution and simulation

8055TC CNC 6.5 Graphic representation

Graphic parameters

Simulation speedin the top right-hand of the screen select the percentage of the simulation
speed to be applied.

To select the percentage use .] keys and for the CNC to assume said value,

Colors of the pathThis only applies in line graphics (not solid). It enables selection of colors
to represent fast feedrate, path with no compensation, path with compensation and
threading.

From the right-hand side of the screen, us keys to select the type of path and

the keys to select the color required for application.
For the CNC to assume said values p

Colors of the solidThis only applies in solid graphics (not in line graphics). It enables selection
of colors to represent the cutter, the part, the axes and the clamps.

At the top right-hand side of the screen use to select the type of path and

the key to select the color to be applied.
For the CNC to assume said values p

Erase screen

When this option is selected the CNC erases the screen and displays the axes or the
unmachined part.

The screen cannot be erased during simulation of the part. In this case stop simulation by
pressing the[ O || key

(S

After selecting the types of graphics, the display area, the graphic parameters, e@sao
start the graphic simulation.

During the graphic simulation, the CNC takes into account the simulation speed and the position of
the right Manual Feedrate Override switch (0%-120% FEED).

When selecting a new simulation speed, the CNC applies a 100% of it regardless of the positior
of the switch.

Once the switch is moved, the CNC starts applying the selected %.

——

To interrupt the simulation, pres$so |

=

ESC

To quit the simulation mode, prefsTj| or | A\
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Appendix

Keyboaid selection .............ccoovevviiiiiiiiiic, 3.
KeY COUB.....coviiiiiici e 5...
Logic outputsfor key stat ............ccoeeevveeiieennnem 7
Keys inhibiting cods8 ..........cccooevviviiiiiiiiicee Q.
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8055TC CNC Keyboard Selection

Keyboard Selection

When 2 keyboards are available the keyboard switching board must be used.

©)x1 x| _x2 x3 O
© ©

©

11
Tl

©) ®X4 CTRL ) o)
HO00N TEC  TIC(5)

[Baoin
anaa
lanaa
= G

D EEEEEE |

We will now explain some possibilities for keyboard selection by means of the keyboard switching
board.

By means of a switch

The switch can be installed anywhere on the machine.

When this is placed in one of the positions, the "TC" keyboard will be selected, and when in the
other position, the monitor keyboard.

3 < 1

o © O

X4

CTRL
+

+24Vdc

OVdc
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8055TC CNC Keyboard Selection

By means of two switches

Locate each of the switches beside each of the keyboards.

Whenever the position of any switch is moved the keyboard changes, meaning that if the TC
keyboard was selected it will select the Monitor keyboard and vice versa.

32 1

X4 [0 CTRL

e, | Rvae

OVdc

By means of the PLC

The general logic output of the CNC CUSTOM (M5512) tells the PLC the operating mode that

is selected.
CUSTOM (M5512 =0 The "T" operating mode is selected.
CUSTOM (M5512) =1 The "TC" operating mode is selected.

If the sentence CUSTOM=023 is programmed in the PLC, output O23 indicates the operating
mode selected in the CNC.

For this reason, if the connections are made as in the figure, every time the operating mode i
changed the relevant keyboard will be selected.

3 < 1

X4 F~~ CTRL

- +
PLCI (8050)
CUSTOM=023
023

[>+24Vdc

OVde
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Key codes

KEY CODES

Key codes returned by the customizing instruction (WKEY) in the KEY variable.

"TC" keyboard

8055TC CNC

FAGOR 3

ENEEN
NN EN BN
NEEEN
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A sxseniwgngfi
s eI g bekelhelsy LB
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/ /) % %
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‘IIIQ@II@DD@ - -
BEBEENNNNEEN | p=im:

= el L)
me slelElel s I
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==
324%mwu
- e} '
55555
5555555
& BEEEH I

SPINDLE
SPEED
%

]
]

OoR a 64553|/61473|61475|61474

64512 |64513|6451464515||64516||64517|64518
61441 (61470 65522D61452D61468
®/

|

»
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[©
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11" LCD Monitor keyboard
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DO0000F
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8055TC CNC

Key codes

14" Color monitor keyboard

L]

FAGOR é

(o5 s [s7] o0 [oo 0] )
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IIIEl
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S 2 e
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6144
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Logic outputs for key status

8055TC CNC

Loaqic outputs for key status

Registers KEYBD1 (R560), KEYBD2 (R561) and KEYBD3 (R562) indicate to the PLC whether any
key is pressed.

When a key is pressed, its corresponding bit will be at logic state high (1) and will go back low (0)
when the key is released.

"TC" keyboard

9

© 10G SPINDLE FEED Wh %
P! W %
mﬁ P TID
e* ", 10
'. 10000

@

&2

= mona

B6
R561
BO Bl B2 B3 B4 B5 B6 BY
R562 | R562 || R562 | R562 || R562 || R562 || R562 R561 | |R
BY B22
B8 B9 B1o |[ B11 || B12 |[ B13 |[ B4
[ H H RSSSH RSGSH RSSBH RssaH R563] R562 R561

R563

SPINDLE | FEED ¥ %
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8055TC CNC Logic outputs for key status

14" color monitor keyboard

[

FAGOR é

o
>
2

s
g%

o
o
@

B31 || B29 | B27 || B28
1|R561] R561|R561 @

BO B1 B2 B3 B4 B5 B6 B7
@ R562 R562 R562 R562 R562 R562 R562 R561

. _SPINDLE P
FEED [ B13 Bl4 B15
R562 || R562 R562
SPEED B22
i R562
B29 || B30 B31
R562 || R562 R562

&

R562 R562
RN
517 |( B18
FacoR 2 R562 || R562 | | noge
B24 B26
O R562 R562

D

User cycles 1 through 20 (PCALL cycles) may be selected directly by means of keyboard simulation.
The codes to be assigned to the KEY variable are:

Cycle Nr. Decimd code Hexadecimal code

1 61697 OF101
2 61698 0F102
3 61699 OF103
4 61700 OF104
5 61701 O0F105
6 61702 OF106
7 61703 OF107
8 61704 OF108
9 61705 0F109
10 61706 OF10A
11 61707 OF10B
12 61708 OF10C
13 61709 OF10D
14 61710 OF10E
15 61711 OF10F
16 61712 O0F110
17 61713 OF111
18 61714 OF112
19 61715 OF113
20 61716 OF114

FAGOR 3 Appendix - page 8



8055TC CNC Keys inhibiting codes

Keys inhibiting codes

With registers KEYDIS1 (R500), KEYDIS2 (R501) and KEYDIS3 (R502), it is possible to
individually inhibit the operation of the keys.

To inhibit a key, set the corresponding register bit high (to 1).
"TC" keyboard

SPINDLE FEED Wy %

&

11" LCD Monitor keyboard

= mona

BO Bl B2 B3 B4 B5 B6
R502 R502 R502 R502 R502 R502 R502

(Bl &[5 s) ol n) )

R508 R508 R508 R508 R508 R508 R508

SPINDLE

&
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8055TC CNC

Keys inhibiting codes

14" color monitor keyboard

= FAGOR %
BO 1 B2 B3 B4 B5 B6
@ [ R502 ] [ R502 J [ R502 } [ R502 ] [ R502 J [ R502 ] [ R502 ]

S W
JoG

24 i020

7 LS

FAGOR %

Appendix - page 10



FAGOR CNC 8055TC
SELF-TEACHING Manual

Ref. 9805 (ing)



INDEX

Chapter 1 Theory on CNC machines
L L- MaACNINE @XES ...ttt et e e e e 3
1.2.- Machine reference zero and Part ZEr0 ..........ovvveiiiee i e e 4
13- HOME SBAICN ...t e e e e et et e e et e e e e e e D
1.5- Palrt ZEr0 PreESEL ... e e 7
1.6.- Programming UNITS. .. ......ouiee i et e et e et e e e e n e e 8
1.7.- SPINAIE SPEEA ...t e 9
18- AXISTEERAIALE ... e e e e e e e e e 11

Chapter 2 Theory on tools
2.1.- Thetool TUITEL ... e e e e e e e e a0 3
2.2.- TOON A0 .o e e e e 4
2.3.-TOOl CAlIDration ........coviiiii i e et e AL

Chapter 3 Hands-on training
3.1.- Screen and keyboard desCription............ov i e 3

3.1.1.- Power-up .. e e e e e e e e e e e e e e e O
3.1.2.- Keyboarddescrlptlon PO
3.1.3.- Description of thestandard SCIEEN .ttt e e e e e 6
3.1.4.- Description of the auxiliary SCreen ..........ooviieni i e 1
3.2.- Home search .. O <
3.2.1- Mamtamlngthepartzero P <
3.2.2.- Without maintaining thepart ZENO. et e e 9
B3 SPINAIE e 10
3.3.1.- SPEEA raNGES (GBAIS) .. ev vt eneeenet e ettt et e et et e e e e 10
3.3.2.- Work in RPM mode (Revolutions per Minute) .............ccoovivviieiniiineennn 11
3.3.3.- Work in CSS mode (Constant Surface Speed) ..........oovvviiiii i 12
s AXIS JOQ ettt et et e e e e 14
BA.1.- HAaNAWhEEIS. .. ..o e e 15
34.2.- Incremental JOG. ... .o it e 16
3.4.3.- Continuous JOG. MM/MIN ...t e ee e LT
3.4.4.- ContinuoUS JOG. MM/EUIM c....vvu it et e e e e e e e 18
34.5.- RADIA JOG KEY ..o e e 19
138 0] 20
3.5.1.-TOOl SHECHION ...ttt e e e 20
3.5.2.- TOOl CalIDration ..........c.uiei e 22
3.5.3.- How to change any dataon thetool table ... 25
3.5.4.- TOOl Change POSITION ...t e e e e e e e 26
3.6.- Checking for proper calibration .............cooiiiiiiii 27




Chapter 4 Automatic operations

A.0.- OPEraIiON KBYS ...ttt e e e e e e e e e 3
4.2.- WOTK MOOES ...t e e e e e e et et e et e e e en e 5
4.3.- Example of an automatic operation. Taper turning ...........co.vevieveiiieiineniieeenns 6
4.3.1.- Eit @N OPEIELION ... et e e e e e e e e 6
4.3.2.- SIMUIEIE @N OPEIELION ... .ceee et et e e e et et e e e e e e 10

4.3.3.- EXECULE 8N OPEEHION ...ue et et e e e en e e e 1A

Chapter 5 Summary of work cycles
5.1.- POSITIONING CYCIES ... vt e e e e e e e e s 2
5.2- TUMING CYClE .. e e e e e e e e e e 3
5.3- FACING CYCI@ ..t e e e e e e e 4
5.4 TAPEN CYCIES ...ttt et e e e e e et et e e e e e e D
5.5.- ROUNAING CYCIES ... oottt e e e e e e e e e e e e 6
5.6.- Threading CYCIES ... ... veiiie e e e e e |
5.7.- GIrOOVING CYCIES. ..ottt e e e e e e e e e e e e 9
5.8.- Drilling and tappinNg CYCIES ... it e e e e e 11
5.9:- Profil@ CYCIES ... e e 12

Chapter 6 Conversational part-programs
6.1.- What is aconversational part-program? ...........cceevenierine e eeneeninen e e eenas 3
6.2.- EQIt @Part-program ... ....e et e e e e 4
6.3.- MOIfy @Part-Program ... .......e ot 7
6.4.- Simulate/execute an OPEraliON ..........ie ittt e e e e e e e 11
6.5.- Simulate/execute starting at a particular operation..............ccocvevvviieineennnnn 12
6.6.- Simulate/execute apart-Prograim ...........co.eoiee e et e e 13
6.7.- Copy a part-program into another ONe.............oovviiiiiie i e 14
6.8.- Delete apart-Program. .. ... .c.ou e et et e e e 15

Appendix | Other machining operations on alathe
(R 1 1o [F o1 o o PP 2
[.2.- SPINAIE OFTENTALION. .. ... ettt e e e e e e et e eeneenas 3
[.3.- LIVETOON ...t e e e A
4- MUItIPIE ArTTIING ..o e 5

1.5.- MUItIPIETAPPING ... et et et e et e e ettt e e e eaereieeneeen . O
1.6.- SIOtMITIING .o e 7



Chapter 1
Theory on CNC machines




Theory on CNC machines C N C 8055T C

This chapter describes:
» How to name the axes of the machine.
» What machine reference zero and part zero are.
* What “Home Search” is.
* What travel limits are.
* How to preset a part zero.
« Which are the programming units.
> millimeters/inches.
> radius/diameter.
» Ways to operate with the spindle.
> RPM/CSS. (Revolutions Per Minute/Constant Surface Speed).
» Ways to move the axes.
> mm/min or mm/rev.
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CNC 8055TC

Theory on CNC machines

1.1 Machine Axes.

Z axis. Along the machine.

X axis: Across the machine.

Chapter 1 Page 3
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Theory on CNC machines

1.2 Machinereference zero and part zero.

They are the references the machine needs in order to work:
— Machine ref. zero (Owm): Is set by the manufacturer and it is the origin

point for the axes.

CNC 8055TC

— Part zero (Op): Is set by the operator. It is the part’s origin or datum point
with respect to which the movements are programmed. It could be set
anywhere on the part.

Al

{} Home

Self-teaching Manual
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Theory on CNC machines C N C 8055T C

1.3 Home Sear ch.

When the CNC is off, the axes may be moved by hand or by accident.
In these situations, the CNC no longer keeps track of the real position of the axes.
That iswhy a“Home Search” should be carried out on power-up.

When searching home, the axes move to the home point set by the manufacturer and
the CNC assumes the value of the coordinates set by the manufacturer for that point.

4 Home Home

Turrent Ref. -
% - H- Real X

E <§El? L — E#% ******** -

— Home: Set by the manufacturer. It is the point where the axes move during “Home
Search”.

— Turret Ref.: Set by the manufacturer. Point moving with the turret. It is the point
that moves during “Home Search”.

FAGOR 9 Self-teaching Manual Chapter 1 Page5



Theory on CNC machines

CNC 8055TC

1.4 Trave limits.

There are two types of limits:

— Hard limits: Mechanical limits set on the machine to prevent the carriage
from moving beyond the ways.

— CNC limits: Set at the CNC by the manufacturer to prevent the carriage from
running into the machine’s hard limits.

- 1< Hard limits
'4<—— CNC limits
<

i’
4

Self-teaching Manual
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Theory on CNC machines CNC 8055TC —

1.5 Part zero preset.

It is easier to program movements from a part zero.
The part zero isonly set on the Z axis.

B Z 1 [n
||t - > [@M@j%—’z

Owm: Machine Ref. zero.
OrF: Part zero.

FAGOR 9 Self-teaching Manual Chapter 1 Page 7



Theory on CNC machines

1.6 Programming units.

The movement units are set by the machine manufacturer in mm or inches.

CNC 8055TC

>0.8

millimeters

The programming units for the X axis are set by the machine manufacturer in

radius or diameter.

|

Radius

Diameter

X=0 Z=0

X=0 Z=0

X=12 7=-12

X=24 7=-12

X=12 7=-42

X=24 7=-42

o O W >

X=22 7=-52

X=44 7=-52

Self-teaching Manual
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Theory on CNC machines CNC 8055TC —
1.7 Spindle speed.

It could be defined in two ways:
—Cutting speed (V):

N
VI TN It is the linear speed between the part and the tool at the
contact point.
- - —Turning speed (N):

It isthe angular speed of the part.
The relationship between themis: V=2*Tt* R* N/1000

Tne XNX o@pePC TwO waPo TO OTEPATE WITN TNE CTIVOAE:

CSS: Constant Surface Speed. P[1M: PswOAUTIOVO TEP UIVUTE.
N, NE N, N
-‘ - [ - -’ -
V1=V2 N1=N2
N1<N2 V1>V?2

Tne XNX paivtaivo tne xuttivy oTteed () Tne XNX paivtaivo tne tupvivy oteed (N)
XOVOTOVT NIAE @WapPivy TNE TLPVIVY  XOVOTAVT WNIAE wapYIvy TNE XUTTIVY
—————CTEES N GTEES(Er
FAGOR 9 Self-teaching Manual Chapter 1 Page 9




Theory on CNC machines CNC 8055TC —

Towork at CSS, two things must be borne in mind.:

The part zero must be at the part’s turning
axis so that the calculated turning speed is the
same as the best cutting speed.

The maximum turning speed must be
programmed because the turning speed increases
as the diameter decreases and a particular speed
should not be exceeded on parts with a large
diameter.

The CNC works at Constant Surface Speed
| (Vc) and, starting at diameter Dc (when
N N=Nmax), it works at constant turning speed
(N).

FAGOR 9 Self-teaching Manual Chapter 1 Page 10



Theory on CNC machines C N C 8055T C

1.8 Axisfeedrate.

The feedrate units are set by the machine manufacturer, being:
— mm/rev: The axis feedrate varies depending on the spindle speed.
— mm/min: The axis feedrate is independent from the spindle speed.

NOTE
It is recommended to work at Constant Surface Speed (CSS) and with the

feedrate in mm/rev. This way, the tool lasts longer and the resulting part finish is

FAGOR 9 Self-teaching Manual Chapter 1 Page 11
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Theory on tools C N C 8055T C Z

This chapter describes:
* What the tool turret is.
» What the tool table is and what information it contains.
» What tool presetting is.
 Defects due to errorsin the tool table.
> Due to wrong tool calibration.
> Due to wrong tool location codes (tool shapes).
> Due to wrong tool radius values.

FAGOR 9 Self-teaching Manual Chapter 2 Page 2



Theory on tools C N C 8055T C Z

2.1 Thetool turret.

The tools this CNC can use are placed on the tool turret. This turret may have
either amanual or automatic tool changer. When manual, the tool change is carried
out like on a conventional machine. When automatic, all the tools will be placed on
the turret and the CNC will rotate the whole turret to put the tool at the work

position.

Turret with manual tool change Turret with automatic tool changer

FAGOR 9 Self-teaching Manual Chapter 2 Page 3



Theory on tools

2.2 Tool table.

The tool table contains tool information such as their position on the turret,
dimensions, etc.

When changing the tool, the CNC takes this tool information.

CNC 8055TC

The information kept in the tool tablerefersto: T, D, X, Z,1,K,A,B,C, R, F:
T: Tool number.

D: Table storing tool data.

Thetype of tool insert being selected must also be defined:

g

st

1
®
=

Diamond shaped insert
Threadcutting tool
Square insert

Round insert

Livetool

Self-teaching Manual
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Theory on tools C N C 8055T C Z

X: Tool length (in radius) along the X axis A: Cutter angle.
Z:. Tool length aong the Z axis. B: Cutter width.
% C: Cutting angle.

S 77&7777#
| Q Q
A=90
B B=2R
s A
C
’/- e

|. Tool wear along the X axis. oo
K: Tool wear along the Z axis.

R: Tool radius.

PP el

Self-teaching Manual Chapter 2 Page 5




Theory on tools C N C 8055T C Z

F: Location code or tool shape as it has been calibrated.

Once the tool dimensions are known; -~

The CNC must know which is the calibration
point for that tool (location code) to compensate for
the shaded area (radius compensation).

The location code depends on the orientation of
the machine axes.

FAGOR 9 Self-teaching Manual Chapter 2 Page 6



Theory on tools C N C 8055T C Z

Most common location codes.

‘ F7 = FO
SN

Slviss
F8@ A A @ |r4
AT

I
\B °

ﬁ%
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Theory on tools

CNC 8055TC

% F47 F46 F45

RN IR G4 ol I
F58 @ 9 @ o o4
Fst @ 77777777777 ol Js3

[ Oh B

Fe7 F26 F2s

a7 B [ s
F38 & ] o3

F31 [op* F L 7,,1'@7),7'@:”3
S

i
il

Fe2l  F2e Fes
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:

A
I~
[ —
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CNC 8055TC

Theory on to

Most common location codes.
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Theory on tools

CNC 8055TC

% F4l F42 F43

SEStS

F47 F46 F45

F40

b=

FQI Fee Fe3

MR

‘H'm
o]

sl @E [
F38 - - WO ]34

F37 E ‘ @"@:F%
S

Fe7 Fee Fes

- 10
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Theory on tools

CNC 8055TC

2.3 Tool calibration.

By calibrating atool, we indicate to the CNC the tool dimensions. It is essential

to carry this operation out properly for obtaining the parts with the right
dimensions and for controlling the same point after changing atool.

e Rl

X 00044.000 ¢

Z —00443.331

REFERENCE ZERO Z 000

S 115

TOo1[A

CHANGE POSITION

F0100.000 = oso0

S 0100

%115
SMAX 1000

RANGE 1

/1

Different tool dimensions, same point.

N |
X 00044.000 ¢ | T 02 [

_ TRANGE FOSTTION
Z —00443.331 | CBANGE POSITION
REFERENCE 7GR0 20000000

S 115 S 0100

% 115
F0100.000 # o080 [SMAX 1000

RANGE 1

Self-teaching Manual
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Theory on tools

CNC 8055TC

DEFECTS DUE TO WRONG LENGTH CALIBRATION

=

Part to be machined

Zl
j
;@,7”¥
><1 Q
X1: Real dim. Right part dimensions
Z1: Real dim.
Zl
T
;,@,7”¥
><2 Q
X2: Wrong dim.
X2<X1(Rea dim.)

Wrong part dimensions Wrong machining
Tools calibrated wrong

Right machining
Tools calibrated right

FAGOR 9

Self-teaching Manual
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Theory on tools

CNC 8055TC

DEFECTS DUE TO WRONG LOCATION CODES

Real tool ti

Thetool hasareal tip
and another theoretical

tp. Theoretical toal tip

When working with the theoretical tool tip, there
are machining ridges left. To avoid this, the CNC
works with the real tool tip.

JV Working with
7 * theoretical tool tip

Working with real tool tip

To work with the theoretical tool tip, the
CNC needs to know which is the tool
calibration point (location code) in order to
compensate for the shaded area (radius
compensation).

If the wrong location code is entered, the
error  increases instead of beng
compensated.

Self-teaching Manual
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Theory on tools

DEFECTS DUE TO WRONG RADIUSVALUES

_Rr _Rf

Rr: Real radius.
Rf: Wrong radius (false).

Machining ridges

_ _ S I 4 Rr
] N

Thereisresidual stock due to the radius
difference.

X A

CNC 8055TC

Self-teaching Manual
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Hands-on training C N C 8055T C Z

This chapter describes:
» The keyboard and the screen
» How to carry out a“Home Search”.
> Maintaining the part zero.
> Without maintaining the part zero.
*How to operate with the spindle.
> What the speed ranges (gears) are.
> How to operate at CSS or in RPM.
» How to jog the axes. (Handwhedls, incremental and continuous JOG, etc.)
» How to handle tools.
> Types of tool changer. (Manual or automatic).
> Tool calibration.
> Tool table.
> Tool change position.
» How to check the tool calibration.
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Hands-on training

CNC 8055TC

3.1 Screen and keyboard description.

If this screen is not displayed, it is
because the CNC isin 8055T mode. To
enter in 8055TC mode, press:

3.1.1 Power-up.
On power-up, the CNC will display the following screen.
e =
15:28:42' PO00002 IN POSITION I
X 00044.000 ¢ | T 01 ][9]
4 —00443.331 | G R
3 0 S 0100
%115
F0100.000 #%oso0 |SMAX 1000
. ' )
Screen for the 8055TC mode.

NOTE: Refer to the Operation Manual Chapter 2 Section 2.3

FAGOR 9
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Hands-on training

3.1.2 Keyboard description.

CNC 8055TC

i Neeaa felaaon

@ o 2] (EE=EET=]
© adaaaq
(aaaz@jjalElaans

*

FEED M %
50

1.- Keys to define the machining operations.
2.- Keys for external devices. Live tool and work modes for the spindle (RPM/CSS).
3.- Alphanumeric keyboard and command keys.
4.-Operator panel.

NOTE: Refer to the Operation Manual Chapter 2 Section 2.1

FAGOR 9

Self-teaching Manual
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Hands-on training C N C 8055T C Z

Description of the operator panel.

SPINDLE a FEED Wy %

o 1000 ‘ +
<] Ny K> @ R SPEED %
< HE

N\

o

1. Axesjogging keys.

2. Work mode selector. (Continuous JOG ( WY ), incremental JOG (M) or with
handwhesl ((7))).

3. Selection of spindle turning direction (2| =) and start-up. Spindle speed
override percentage (|- [ ).

4. Keysfor CYCLE START (|(i3]) and CYCLE STOP ([(o}]).

5. Axisfeedrate override percentage.

NOTE: Refer to the Operation Manual Chapter 2 Section 2.1
FAGOR 9 Self-teaching Manual Chapter 3 Page 5




Hands-on training

3.1.3 Description of the standard screen.

i

i

1528:42

| e |

S

X 00044.000 ¢

0

&>z —00443331 [[==w=
v
REFERENCE ZERO Z 0000.000

S 0100

@-» F0100.000 % oso

%115
SMAX 1000

RANGE 1

&

é

¢

CNC 8055TC

1.- Time, single-block/continuous execution, program number, execution status
(In position, Execution, Interrupted or Reset) and PLC.

2.- CNC messages.

3.- Tool position referred to part zero and to home. Actual (real) spindle rpm.
4.- Selected axis feedrate and applied override %.
5.- Tool information. Active tool and tool change position.
6.- Spindle information. Selected speed and override percentage applied, maximum rpm and
spindle status (turning clockwise, counter-clockwise or stopped) and active range.

7.- Help messages.

NOTE: Refer to the Operation Manual Chapter 3 Section 3.1

FAGOR 9

Self-teaching Manual
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Hands-on training

3.1.4 Description of the auxiliary screen.

CNC 8055TC

e | Foouoz ¥ rosmon |

X 00044.000

S 0

— CHANGE POSITION
7 —00443.331 | NG POSITION
REFERENCE ZERO Z 0000.000

T 01 [

F0100.000 % os0

S 0100
%115

mmmmm

i

o |
G0l G1B
M

1.- Time, single block/continuous execution, program number, execution status
(In position, Execution, Interrupted or Reset) and PLC.

2.- CNC messages.

3.- Lines of the selected program.

4.- Axes movement information: Movement target point (COMMAND), Current tool position
(ACTUAL), remaining distance (TO GO) and difference between the theoretical axis position and
its actual position (FOLLOWING ERROR or axislag).
Spindle information: programmed theoretical speed, speed in rpm, speed in m/min.

5.- Status of the active G and M functions. Number of consecutive parts executed with the program
(PARTC), execution time for a part or cycletime (CYTIME), and PLC clock (TIMER).

NOTE: Refer to the Operation Manual Chapter 3 Section 3.1

FAGOR 9
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Hands-on training C N C 8055T C Z

3.2 Home search.
After powering the machine up, carry out the “Home Search” just in case the
axes of the machine have moved while the CNC was off. A “Home Search” can be
carried out in two ways.

3.2.1 Maintaining the part zero.
The “Home Search” is carried out on both axes at the same time.

- _ The CNC shows the coordinates referred
The CNC does not know the possition of the carriages. to pat zero Op considering the X, Z

X?, Z? different from the displayed X, Z. dimensions of the tool.

X X
, 4 Home , ome

H
7 Press () +[(1] T |
[Ei} Bt B > [E%D; 777777 - Home X

NOTE: Refer to the Operation Manual Chapter 3 Section 3.3

FAGOR 9 Self-teaching Manual Chapter 3 Page 8



Hands-on training

3.2.2 Without maintaining the part-zero.

The “Home Search” is carried out on one axis at atime.

1st.-The CNC does not know the possition of the

carriages. X?, Z? different from the displayed X, Z. Press

3

Cd+[E+(0]

CNC 8055TC

2nd.-Home search on the X axis.

% Home ng

3rd.-Home search on the Z axis.

H
% ome

4th.- The CNC shows the coordinates

Press 7]+ 03] dimensions of the tool.

X

L.

referred to Owm, considering the X, Z

ﬁ_} ﬁrHome L

= =

Home

Home X

NOTE: Refer to the Operation Manual Chapter 3 Section 3.3

FAGOR 9

Self-teaching Manual
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3.3 Spindle.

The spindle of amachine can work in two modes:

— RPM: At constant turning speed. (Section 1.7)
— CSS: At constant surface speed.(Section 1.7)
Press|=+] to select the work mode.

3.3.1 Speed ranges (gears).
With this CNC the machine can have a gear box. By means of RANGES, we

can choose the best gear ratio for the programmed spindle speed.

P\ Constant Power P“ Constant Power

" RPM

= - — —
w

If the work speed is between N1 and N2, RANGE 1 should be used and if
between N2and N3, RANGE 2. Always try to work at constant power.

FAGOR 9 Self-teaching Manual Chapter 3 Page 10
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3.3.2 Work in RPM mode. (Revolutions per minute)
To select the work speed (in rpm), press:

+ (turning speed) + |1

The CNC shows the following information:

> 0100 | «<—— Selected speed.

¢ %115 | <—— Applied percentage and turning direction.
SMAX 1000 | <—— Maximum turning speed.
RANGE 1 <—— Active spindle range.

Use the following keys of the operator panel to start the spindle.
1 Start the spindle clockwise.

Y]

—} Stop the spindle.

@ Start the spindle counter-clockwise.

3 D Increase or decrease the override percentage applied to the spindle
turning speed.

NOTE: Refer to the Operation Manual Chapter 3 Section 3.6.1
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3.3.3 Work at Constant Surface Speed. (CSS)

Before programming the cutting speed, the working speed range must be
selected. The CNC assumes the current range by default. Once the change is
completed, enter the CSS mode and press [+ .

To select the cutting speed (m/min) , press:
+ (cutting speed) + LU

To select the maximum turning speed (in rpm), press.

The CNC shows the following information :

VCC 0100 <—— Selected cutting speed

Ol %115 <—— Applied override and turning direction.

SMAY 1000 «<—— Maximum turning speed

RANGE 1 <—— Active spindle range

FAGOR 9 Self-teaching Manual Chapter 3 Page 12



Hands-on training C N C 8055T C Z

Start the spindle using the JOG keys of the operator panel.
@ Spindle clockwise.

%] Stop the spindle.
@ Spindle counter-clockwise.

D Increases or decreases the applied override % to the turning speed.

Depending on the position of the axes, the turning speed will be different:
If X decreases, the RPM increase.
If X increases, the RPM decrease.

NOTE
While machining an operation, NO range change will take place.

To work at constant surface speed, the tools MUST BE calibrated.

NOTE: Refer to the Operation Manual Chapter 3 Section 3.6.2/3.6.2.1
FAGOR 9 Self-teaching Manual Chapter 3 Page 13
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3.4 Axisjog.

To jog the axes, we will use:

B Each key is used for It can have one or
moving the axis in two handwheels.
@ @ one direction The axes move in
according to the axes the turning
@ of the machine. direction of the

(Section 1.1) handwhesls.
JOG keys Handwheel

To select the jog mode, use the selector switch:

Handwhes! jo j06
109 @/ .M Incremental movement
100 100

o 11
e o
e ® o 1000

1
* '. 10000
o AW .
] Continuous movement

FAGOR 9 Self-teaching Manual Chapter 3 Page 14



Hands-on training C N C 8055T C

3.4.1 Handwhesls.
— Select the jog mode with the selector switch. () position)

© " SWITCH Distance per line of
oo, POSITION | the handwheel dial
° 1 1 micron.
10 10 micron
100 100 micron
Handwheel Selector switch Jog table
— Jog the axes with the handwheels.
e |f the machine has 1 handwhedl:
Select an axis with the JOG keys.

The machine moves the axis as the handwhes! is being turned.
e |f the machine has 2 handwheels:
The machine moves an axis with each handwhes!.

NOTE: Refer to the Operation Manual Chapter 3 Section 3.4.3

FAGOR 9 Self-teaching Manual Chapter 3 Page 15
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3.4.2 Incrementa JOG.

CNC 8055TC —

Every time a JOG key is pressed, the axis will move the selected increment at
the programmed feedrate. (in rapid, if F=0).

— Select the distance to move at the selector. (% position)

— Move the axes with the JOG keys.

When working in mm/rev, a spindle speed will have to be already selected.

&
o) e
-

JOG keys

JOG

N
o 100
@ , 1000
® 10000
L]

1

100

JOG

M

e
® , 1000

® 10000
<i::::i§;7 .

Actual displacement: 0.001 mm

Actual displacement: 1 mm

NOTE: Refer to the Operation Manual Chapter 3 Section 3.4.2

FAGOR 9
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CNC 8055TC —

3.4.3 Continuous JOG. mm/min.

— Enter the feedrate value:

+ 120 <Feedrate value> +

— Change the % override of the axes with the selector switch in W\

position.

— Jog the axes with the JOG keys.

JOG keys

o

FEED Wy %

Actual displacement: 60 mm/min (50%)

«—> Actual displacement: 120 mm/min (100%)

Selector switch

NOTE: Refer to the Operation Manual Chapter 3 Section 3.4.1

FAGOR 9
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3.4.4 Continuous JOG. mm/rev.

In this mode, the feedrate is afunction of the spindle (either stopped or turning).
— Enter the feedrate value:

— Change the % overide for the axes feedrate with the selector switch.
(M position).

— Jog the axes with the JOG keys.
Depending on the spindle status:

1.- If the spindleisturning:

The CNC moves the axes at the programmed feedrate.

2.- If the spindle is stopped, but a specific S speed has already been selected:
The CNC calculates the theoretical feedrate in mm/min and moves the axes at
that speed.

3.- If the spindleis stopped and no S speed has been selected, the axes will not
move.

NOTE: Refer to the Operation Manual Chapter 3 Section 3.4.1

FAGOR 9 Self-teaching Manual Chapter 3 Page 18
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CNC 8055TC

3.4.5 Rapid jog key.
— Jog the axes with the JOG keys and press the rapid jog key ().

The axes move as fast as possible (set by the machine manufacturer).

9

>

>
Ju
<

JOG keys

Rapid jog key

Actual displacement: In rapid

Any position

NOTE: Refer to the Operation Manual Chapter 3 Section 3.4.1

FAGOR 9
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3.5Tools.
3.5.1 Tool selection.

Depending on the machine, there are two possibilities:
» Machine with manual tool changer.
Thetool changeis carried out like on a conventional machine:
— Change the tool on the machine.

> AT

@

]
Remove the old tool Put the new tool in
— Press
— Enter the tool number so the CNC assumes the values of the corresponding
tool table.
— Press|0J]

NOTE: Refer to the Operation Manual Chapter 3 Section 3.5.1

FAGOR 9 Self-teaching Manual Chapter 3 Page 20
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« Machine with automatic tool changer.
No tool has to be removed.

— Press

— Enter the tool number.

— Press|(1]]

— The CNC rotates the turret until the new tool isin work position.

NOTE: Refer to the Operation Manual Chapter 3 Section 3.5.1
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Hands-on training C N C 8055T C

3.5.2 Tool calibration.
— Just before calibrating the tools, a“Home Search” must be carried out on all axes.

Homing the X Homing the Z axis.

axis: | [ +{&) +J)
+

X +

LJ ’ ﬁ o Home L ﬁ_} ﬁHome
oMf%j - lﬁj J%j B

— To calibrate atool, a part previoudy turned and faced is needed.

e g* =
¥ ik

Use continuous JOG or handwheels

FAGOR 9 Self-teaching Manual Chapter 3 Page 22
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CNC 8055TC

— Access the calibration mode. Press|=

V

Work mode.

'

Help graphics.

Dimensions of the
part used for tool
calibration.

NOTE
To move the cursor, use:

To change icons, pressid.

—

f

x

15:28:42 I I
X [ 00044.000 ] Z [—00397.490 ]
TOOL CALIBRATION || x==tmsse) 2 =omsmssn]
1] [#] Doz
B Cutter angle
¢ 'Q A 0.0000
‘! A=90 Cutter width
B=2R
B 0.0000
_<+>' Cutting angle
C 0.0000
b
Z-ENTER A=90 Tool radius
— h X-ENTER R 0.0000
[ Tool calibration | [X=ENTER] Tool shape
0.0000 X 0.0000 1 0.0000 F 3
0.0000 7 0.0000 K 0.0000

. The CNC shows the tool calibration screen.

Actual axes position
Cutting conditions.

Number and type of
tool as well as tool
geometry.

Calibration tool tip
(location code).

?

Tool dimensions.

NOTE: Refer to the Operation Manual Chapter 3 Section 3.5.2

FAGOR 9
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Hands-on training C N C 8055T C

1.- Measure the part.

i oﬁiﬂj — Go to the tool calibration window.

— Enter the X avaue.

) — Enter the Z value.

Part dimensions

2.- Start the spindle.
3.- Select thetool to be calibrated.
+ (tool number) + [(1J

4.- Jog the axes until touching the part along the X axis. Press: + 3]
The CNC shows the tool length along the X axis.

5.- Jog the axes until touching the part along the Z axis. Press: +
The CNC shows the tool length along the Z axis.

6.- Enter the rest of the data (angle, width, radius and location code).
Thel, K values are set to zero when calibrating.

To calibrate another tool, repeat steps 3, 4, 5 and 6.

NOTE: Refer to the Operation Manual Chapter 3 Section 3.5.2.2
FAGOR 9 Self-teaching Manual Chapter 3 Page 24
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3.5.3 How to change any data on the tool table.

To change the values (T, D, A, B, C, R, Location code, I, K), enter the
calibration mode and press.

The CNC shows the data for that tool.

— To change the data, place the cursor over the value to be modified and key
In the new value.

— To change the icons of tool type and location code, place the cursor over
theicon and press| %5 |. Once selected, press|.d

To quit the calibration option, press :

NOTE: Refer to the Operation Manual Chapter 3 Section 3.5.2.1
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CNC 8055TC —

3.5.4 Tool change position.
The machine manufacturer may allow selecting the tool change position.

T

T

/ D12
/ X 25.000 7 85.000

» Tool change position referred to home.

4790
&) 7
Ya%\% 059, 4 4
14

Enter the X and Z coordinates of the tool change position.

1]

+

(]

]

+

2]

When atool change is requwed and if the machine manufacturer has set it this
way, the CNC will move the axes to this position for atool change.

NOTE: Refer to the Operation Manual Chapter 3 Section 3.5.1.1

FAGOR 9
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3.6 Checking for proper calibration.
— Preset the part zero.

Tool shape rh

F 3 E[ﬁ g j*%p

Select atool Approach the tool along Z. Withdraw the tool
e.g. Location code 3 Press +o] HT Part zero position.

— Start the spindle and touch the part diameter with several tools while
checking the value on the screen.

— Thetools are different but the value on the screen must be the same.

FAGOR 9 Self-teaching Manual Chapter 3 Page 27
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Automatic operations C N C 8055T C

This chapter describes:
» Which are the keys associated with the automatic operations.
* Which are the various work modes.
 Taper turning example.
> How to edit the parameters of the operation and what they mean.
> How to simulate an operation and which are the graphic parameters.
> How to execute an operation.
— Tool inspection.
— Tool wear compensation.
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Automatic operations

4.1 Operation keys.

%/

o
7

:

\

-
-

D

==l 7
=l

2 /.

=

—

===

N

Layout of the automatic function keys

Chapter 4 Page 3
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Automatic operations CNC 8055TC —

Operation keys.

L/ L/ L/
ClEE

L/
o

‘ L) Grooving.
Threading.

Rounding.

Taper turning.
Facing.

Turning.
Positioning.
Drilling/Tapping.
Profile.

Y YY Y Y VYY

LEVEL

| Cycle level selection within an operation.
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CNC 8055TC

4.2 Work modes.

There are 2 work modes:

Execution mode

ESC
/\ 15:28:42 | 1w posirioN |
| TAPER CYCLE 1 |

Edit Mode
15:28:42' IN POSITION I \
TAPER CYCLE 1
X
= " o
g
o B
mmmmmmmmmm
s 3 <«

Editing the parameters of the
operation or cycle.

Simulation of an operation or
cycle.(|&=))

Safety distance

Simulation of an operation or
cycle. ([21))
Execution of an operation or

cycle. ([(0])

NOTE: Refer to the Operation Manual Chapter 4 Section 4.2

FAGOR 9
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CNC 8055TC

4.3 Example of an automatic operation. Taper turning.
4.3.1 Edit an operation.

— Select the turning operation. Press| ] .

Work cycle. —

Help graphics. —>

Spindle status. —>

— Usethe

Actual axes position
Cutting conditions.

Cycle geometry
definition.

15:28:42' IN POSITION I
TAPER CYCLE 1 X[ 00044.000 ] Z [ —00897.490 |
F 1.000 ] s[_150 | T[ 3]
% AW
| 74 ‘LH Y P
Xy = A X 2
Coordinate (Xi,Zi)
X Z 0.0000
y XiZi| |
L #A Diameter
[ 0.0000
$,
Angl
) a 0.0000
>/
Safety distance
X 0.0000 zZ 0.0000
—
RPM ﬂ ROUGHING PASS
F 0.000 S 150 T 3 A 0 M
SMAX 0 %
FINISHING STOCK (2
F 0.000 S 150 T 3 [ d 0
|

Roughing
conditions.

key to select the cycle level to be executed.

(Only in certain operations).

Finishing
conditions.

FAGOR 9
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— Set the operation data.
To select an icon (symbol), data or coordinate:
eUsethel )1+~ 1[-] keys to move the cursor.

«Press|x] or [2]. The CNC sdlects the first coordinate of the axis. Press it
again to select the second coordinate. Press it again to select the data for
safety ﬂ stance.

«Press| " | . The CNC selects the roughing feedrate. Pressit again to select
thefi nEhi ng feedrate.

«Press*|. The CNC selects the roughing tool. Press it again to select the
finishing tool.

«Press| s | . The CNC selects the roughing “ S’ data. Pressiit again to select
the finishing “S’ data. Press it again to select the maximum spindle
Speed.

After making this selection:
«If it isadata or a coordinate, key in the new value and press.
eIf itisanicon, pressﬁ until the desired one is selected and then .

NOTE: Refer to the Operation Manual Chapter 4 Section 4.1
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CNC 8055TC —

The information shown by theiconsis:

*Type of taper.

,,,,,,

% :Outside taper

% :Inside taper

When changing the type of taper, the graphic assistance also changes.
* Type of section before and after the taper turning.

X\

A

%

%(ﬁ
¥

When changing the type of section, the graphic assistance also changes.

FAGOR 9
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Automatic operations C N C 8055T C

*Work quadrant
Indicates the type of corner to be machined.

*Machining direction.
4 : Turning.
% | - Facing.

X

A

rrs

When changing the machining direction, the graphic help also changes.
NOTE: When selecting an icon, its meaning appears at the bottom of the screen.
NOTE: Refer to the Operation Manual Chapter 4 Section 4.6.1
FAGOR 9 Self-teaching Manual Chapter 4 Page 9
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4.3.2 Simulate an operation.
It is used for checking the tool path on the screen.

GGGGG

CNC 8055TC

— Press|&). The CNC will display the graphics menu. To access the various

options, press their corresponding keys:

Funtion: GRAPHIC | | AREA 7o PARMETERS| | SCREEN +
FI F2 F3 F4 F5 F6 F7
Key: 7 = — = = | o

To begin ssimulating, pressE\
The ssmulating speed is selected with the FEED selector.
Other useful keys are:
. Interrupts the simulation. While interrupted:
. Resumes the simulation.
[ 7] : Stops the simulation.
or =) : Quits the simulation mode.

NOTE: Refer to the Operation Manual Chapter 6 Section 6.5

FAGOR 9 Self-teaching Manual
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CNC 8055TC

 Type of graphics.
— “X-Z" graphics.
Thetool path is represented by color lines.

NOTE: When carrying out this simulation, the screen shows only half of the part.
Thisis because only the tool tip path is represented (not the part).

ooooooooooo
uuuuuuuuuuu
nnnnn

7wn or | [ ppuer e | [ cmm +
Py friny fpsiaimrezs | | scrmen

i

NOTE: To check the part dimensions on the simulation screen, the simulation must
be carried out with atool whose nose radius is R=0.

Graphics

— “Solid X-Z" graphics.
Starting at the first block, the ssimulation shows how the tool removes
material. When done, it shows the resulting part.

FAGOR 9
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*Display area.
It is possible to define the display area by setting the maximum and minimum axis
coordinates.

—T 0 set the coordinates, use .

EEEEE

*ZOOM.

It is used for enlarging or reducing the drawing or part of it. The new display area
IS selected by means of awindow superimposed on the shown tool path.

—To enlarge or reduce the drawing, use the keys for “Z0O0OM+" and “ZOOM-".

—To move the window around, use: [ |« /< /=]

—For the CNC to assume the new values, press B

—To draw the selected section, press|LU].
To return to the original display area, choose the INITIAL VALUE option.

FAGOR 9 Self-teaching Manual Chapter 4 Page 12
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» Graphic parameters.
Simulation speed: For selecting the % override of the simulation speed being

applied.
Tool path colors: For changing the tool path colorson “X-Z" graphics.

Colors for solid graphics:. For changing the colors of the tool and the part on
“Solid X-Z” graphics.

o Clear screen.
It clears the screen and shows the axes or the part without being machined.
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4.3.3 Execute an operation.
The operations can be executed from beginning to end or a pass at atime. This

[[[[[

choice is made with (= .
To start the execution, enter into “ Execution mode” and press|tL..
Once execution has started:
O} : Interrupts the execution. While interrupted, if we press;
L]+ Resumes the execution.

-~ | . Cancels the execution.

: Switches to graphics mode.

E
—

The execution can be interrupted at any time, except while making a thread. In
that case, the execution will be interrupted at the end of the pass.

NOTE: Refer to the Operation Manual Chapter 6 Section 6.3/6.4
FAGOR 9 Self-teaching Manual Chapter 4 Page 14
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Tool inspection.

With this option, the operation may be interrupted for inspecting and replacing the
tool or for modifying the tool wear value.

— Press :

— Depending on the machine manufacturer, on some machines| "] will also have
to be pressed to get into tool inspection.

— The top of the CNC screen displays the message: INSPECTION. Jog the tool
with the jog keys or the handwheels.

— Oncein “Tool Inspection”, it is possible to move the axes, check or change the
tool, stop or start the spindle and change the tool wear value.

— Press|(1J] to reposition the axes and resume execution.

NOTE: Refer to the Operation Manual Chapter 6 Section 6.4.1
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M odifying the tool wear value.

CNC 8055TC —

With this option, the I, K values may be changed. The entered values are
incremental and will be added to those stored previoudly.

— Press

— Usethe \@

[]

—

. The CNC shows the table for that tool.

N [
Q

EEEEE

— Key inthel value and press.
— Position the cursor over the K value.

EEEEE

— Key inthe K value and press :
— To change the offset of another tool, press:

+ (Tool Number) + (&

— Tofinish, press (A,

a keys to position the cursor over the | value.

Self-teaching Manual
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Summary of work cycles C N C 8055T C

@ 5.1 Positioning cycles.

15:28:42 I IN POSITION I 15:28:4% I IN POSITION I
X [ 00044.000 | Z [(=00397.490 ] X[ 00044.000 ] Z [ =00397.490 ]
POSITIONING CYCLE 1 || o e POSITIONING CYCLE 2 || e ey
Coordinate (Xi,Zi)
X,Z LEVEL X,Z X 7 —419.3305
CYCLE M Before M After
Coordinate (Xi,Zi)
‘_l X 7 4193305 % ‘J
[ > 7 [ > 7
RPM RPM
. F 0.000 S 150 T 3 . F 0.000 S 150 T 3
SMAX 0 SMAX 0
G ' ) \ '

In this cycle levd, it is possible to define
the auxiliary functions to be executed
before and after the movement.

NOTE: Refer to the Operation Manual Chapter 4 Section 4.3
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Summary of work cycles

@l 5.2 Turning cycle

CNC 8055TC

f

~
15:28:42
TURNING CYCLE T
F 1.000 ] s[_ 150 ] T[ 3]
X %
A
Coordinate (Xi,Zi)
Xzfl o XiZi] X [ 0.0000 7 0.0000
fffffffff J
fffffffff _ '
s Ta Coordinate (Xf,Zf)
fffffffff !
777777777 I X 0.0000 z 0.0000
******* +J : 1‘5
Diameter
®
o 0.0000
Safety distance
X 0.0000 z 0.0000
REM ROUGHING ’ ROUGHING PASS
F 0.000 S 150 T 3 A 0
SMAX 0
FINISHING ’ FINISHING STOCK
O F 0.000 S 150 T3 6 0
]

o

)

NOTE: Refer to the Operation Manual Chapter 4 Section 4.4

FAGOR 9
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@] 5.3 Facing cycle.

CNC 8055TC

\

15:28:42 IN POSITION
FACJ[NG CYCLE X | 00044.000 | Z [ -00397.490 ]
F 1.000 ] s[_ 150 ] T[ 3]
A Coordinate (Xi,Zi)
A,
XA X 0.0000 z 0.0000
f{TTTTTTT
X6t | + | } } } %Xi‘fi Coordinate (Xf,Zf)
| + VIl X 0.0000 z 0.0000
Frr gy b
Ly
L )
I I I N Diameter
& [ 0.0000
0 3
>/
Safety distance
X 0.0000 Z 0.0000
RPM ROUGHING ’ ROUGHING PASS
F 0.000 S 150 T 3 A 0
SMAX 0
FINISHING ’ FINISHING STOCK
¢y F 0.000 S 150 T 3 0 0
]

)

NOTE: Refer to the Operation Manual Chapter 4 Section 4.5

FAGOR 9
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Summary of work cycles CN C 8055TC
El 5.4 Taper cycles.

15:28:42' IN POSITION I 15:28:42' IN POSITION I

TAPER CYCLE ] X[ 00044.000 | Z [-00397.490 | TAPER CYCLE 2 X[ 00044.000 | 7 [ —00397.490 |

7 1.000 s T F 1.000 ] T

H A | % A A
x| Z| x4 ¥ P
T ﬁ‘ Coordinate (Xi,Zi) Coordinate (Xi,Zi)
1 X zZ 0.0000 X 7 0.0000
< ___Kmy A LEVEL n
= . Diamet /
N 7} lameoeé'ooo CYCLE
S @ Coordinate (XE,Zf)
AN~
X 0.0000 zZ 0.0000
Angl
® a«  0.0000
» 7 > 7 .
Safety distance Safety distance
X 00000 7 0.0000 X 0.0000 Z  0.0000

RPN ROUGHING ﬂ ROUGHING PASS
F 0.000 S 150 T 3

RPM ROUGHING M ROUGHING PASS
T3

A 0 L F 0.000 S 150 A 0
% SMAX 0

FINISHING FINISHING STOCK 22 FINISEING FINISHING STOCK 20

S F 0.000 S 150 T 3 [ 5 0 Q4 S 150 7T 3 [/

F 0.000 5 0
|

S

In this cycle level, one defines the In this cycle level, one defines the
coordinates of the theoretical corner, the coordinates of the starting point and end
taper angle and the final diameter. point.

NOTE: Refer to the Operation Manual Chapter 4 Section 4.6
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Summary of work cycles CN C 8055TC
E\ 5.5 Rounding cycles.

15:28:42' IN POSITION I 16:28:42' IN POSITION I
X[ 00044.000 | 7 [_=00397.490 ] X 00044.000 Z [=00397.490
ROUNDING CYCLE 1 || =] 2 Cosmmd ROUNDING CYCLE 2 || i *lCwrs
=INIEENIN =RN=REN
%, 2 Rk MM A X, 2 k] M N R
Coordinate (Xi,Zi) Coordinate (Xi,Zi)
X 7 -419.3305 LEVEL X z 0-0000
I‘A CYCLE " Coordinate (Xf,Zf)
3 3 X 0.0000 z 0.0000

Rounding Radius
R 00000 %

Safety distance

Rounding Radius

R 0.0000

X 0.0000 X 0.0000 .
Safety distance

X 0.0000 Z 0.0000

ROUGHING ﬂ ROUGHING PASS ROUGHING ROUGHING PASS
S 150 T 3 T 3 ﬂ

F 0.000 A 0 F 0.000 S 150 A 0 w
0
%4 %

RPM RPM
AX SMAX
FINISHING FINISHING STOCK FINISHING FINISHING STOCK =
S F 0.000 S 150 T3 [ g 0 F 0.000 S 150 T3 4 5 0

In this cycle level, one defines the In this cycle level, one defines the
coordinates of the theoretical corner and coordinates of the starting point and end
the rounding radius. point as well as the rounding radius.

NOTE: Refer to the Operation Manual Chapter 4 Section 4.7
FAGOR 9 Self-teaching manual Chapter 5 Page 6




Summary of work cycles

CNC 8055TC —

=

5.6 Threading cycles.

/

15:28:42 I

IN POSITION I

15:28:42' IN POSITION I

THREAD][NG CYCLE 1 X [00044.000 ] 7 ["=00397.450 |

F 1.000] S T

THREAD}[NG CYCLE 2 X [_00044.000 ] 7 [_—00397.490 |

F 1000] S T

V) 7
V22 7
Xy = X =
Coordinate (Xi,Zi) Coordinate (Xi,Zi)
X 0.0000 Z 0.0000 X 0.0000 Z 0.0000
Coordinate (Zf) LEVEL Coordinate (Xf,Zf) LEVEL
X 0.0000 Z 0.0000
zZ 0.0000 CYCLE CYCLE
Thread pitch Thread pitch
P 0.0000 P 0.0000
Distance to end of thread Distance to end of thread
o 0.0000 o 0.0000
Total depth Total depth
H 0.0000 H 0.0000
Safety distance Safety distance
X 0.0000 Z 0.0000 X 0.0000 z 0.0000
—
RPM M Max. pass of depth RPM
S 150 T R A 0 S 150 T 2
SMAX Q

—
IEI Max. pass of depth
A 0

2
2
2]

v

/ |

Longitudinal threading.

Face threading

NOTE: Refer to the Operation Manual Chapter 4 Section 4.8
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Summary of work cycles

CNC 8055TC —

15:28:42' IN POSITION I

THREADING CYCLE 3 X [_00044.000 ] 7 [ —00397.480 ]

F 1000] S T

Coordinate (Xi,Zi)
X‘ Rt X 0.0000 z 0.0000

A
Coordinate (Xf,Zf)
e \a X 0.0000 zZ 0.0000
LEVEL Es vt ) )
CYCLE A\ 7 Thread pitch
\ P 0.0000

Distance to end of thread
o 0.0000

Total depth
H 0.0000

Safety distance

X 0.0000 z 0.0000
Max. pass of depth
S 150 T 4 A 0
SNAX 0

Face threading

LEVEL
CYCLE

15:28:42 I EN POSICION I

THREADHNG CYCLE 4 X[ 00044.000 | Z [ —00397.490 |

F 1.000 ] S T

=

Coordinates (XiZi)

X [0.0000 Z  0.0000
Coordinates (Xf, Zf)

X 0.0000 Z  0.0000
Thread pitch P 0.0000

Distance to end of thread ¢ 0.0000

Total depth H 0.0000
Root Z coordinate K 0.0000
Root angular position W 0.0000
Safety Distance
X 0.0000 Z  0.0000
—
RPM M Maximum penetrating pass
S 150 T2 A 0
SMAX D
¥ Minimum increment M
b /]
(@ D) P 0.0200 A

Thread repair
Only when having spindle orientation.

NOTE: Refer to the Operation Manual Chapter 4 Section 4.8

FAGOR 9 Self-teaching manual
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Summary of work cycles C N C 8055T C Z

= 5.7 Grooving cycles.

-

) . N

15:28:42 I IN POSITION I 15:28:42 I IN POSITION I

GROOVING CYCLE 1 X[ oooitoon] %[ -00307.400 ] GROOVING CYCLE 2 XLpoottonn] | %[ -00897a90 ]

F 1.000] s T F 1.000 ] 8 T

— =
) )
Z vV
X, T H “ Xy |
4 Coordinate (Xi,Zi) Coordinate (Xi,Zi)
e X [C0.0000 Z  0.0000 X [0.0000 7 0.0000
fFEF xt2t LEVEL B LEVEL
. } } } } } - Coordinate (Xf,zf) CYCLE heind T Coordinate (X1,Z) CYCLE
X 0.0000 Z 0.0000 XiZ1i - X 0.0000 Z 0.0000
HEEN pop——d ] (N
L] Diamet a) p .
iameter | Coordinate of the groove bottom
- . ®  0.0000 R R 0.0000
77777
A [ The dwell at the bottom ot X127t The dwell at the bottom
»7 t  0.0000 >7 t 0.0000
Safety distance Safety distance
X 0.0000 Z 0.0000 X 0.0000 Z 0.0000
RPM ROUGHING ROUGHING PASS RPM ROUGHING ROUGHING PASS
F 0.000 S 150 T 2 A 0 F 0.000 S 150 T R A 0
SMAX 0 SMAX 0
FINISHING FINISHING STOCK FINISHING FINISHING STOCK
O F 0.000 S 150 T 2 6 0 F 0.000 S 180 T2 s 0
|

Y & ' )

Radial grooving. Face (axial) grooving

NOTE: Refer to the Operation Manual Chapter 4 Section 4.9
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Summary of work cycles

f

15:28:42 I

IN POSITION I

GROOVING CYCLE 3

X [00044.000 ]
F 1.000

Z [ —00397.490 ]
s[_150 ] T[3]

LEVEL
CYCLE

;%
V.22
Coordinates (Xi,Zi)

X 0.0000 Z

Coordinates (Xf, Zf)
X 0.0000 z

0.0000

0.0000
Diameter @ 0.0000

Angles of inclination
a 0.0000

g
1 7| 2
3 4

Safety distance
X 0.0000

0.0000

Z 0.0000

RPM

ROUGHING
F 0.000

S 150 T2 M

ROUGHING PASS
A 0

SMAX
FINISHING STOCK M
O F 0.000 S 150 T2 s 0 ),
|

Radial grooving with incline walls.

LEVEL
CYCLE

CNC 8055TC —

-

15:28:42 I

IN POSITION I

GROOVING CYCLE 4 .

00044.000 ]
F 1.000

z [—00397.490 |
S T

Coardinates (Xi,Zi)

X 0.0000 Z 0.0000

Coordinates (Xf, Zf)

X 0.0000 0.0000

Coordinates of the groove bottom
R 0.0000

Inclination angles

a  0.0000 8 0.0000
1 ] 2

3 A + @
Safety distance

X 0.0000 Z  0.0000

ROUGHING PASS
S 150 T 2

A Q
FINISHING STOCK

V]

S 150 T 2

Z
ZZA
1

/)

Face grooving with incline walls.

NOTE: Refer to the Operation Manual Chapter 4 Section 4.9

FAGOR 9

Self-teaching manual
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Summary of work cycles

CNC 8055TC —

“= 1 5.8 Drilling and Tapping cycles.

. — ) (t )

IN POSITION I

15:28:42' IN POSITION I
X[ 00044.000 | Z [ —00397.490 | X [_D0044.000 ] 7 [ —00397.490 |
DRILLING CYCLE e TAPPING CYCLE P om] s 103

<

Coordinate (X,2)

Coordinate (Z)
A
X 0.0000 z 0.0000

A 0.0000

Total depth
LEVEL

A A
Total depth
L 0.0000
z b oo CYCLE e
e == »7 é =

t@ The dwell at the bottom

V|
\
to The dwell at the bottom
t 0.0000

Safety distance

t 0.0000

Safety distance
X 0.0000 zZ 0.0000

Maximum peck -
T 0.000 S 150 T o0 A 0 S 150 T 0
SMAX 0

X 0.0000 7 0.0000

0 ' ) G ' )

Drilling cycle. Tapping cycle.

NOTE: When having spindle orientation, the cycles described in Appendix | will be
displayed.

NOTE: Refer to the Operation Manual Chapter 4 Section 4.10
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Summary of work cycles

CNC 8055TC

@ 5.9 Profile cycles.

/

15:28:42' IN POSITION I

IN POSITION I

PROFILE CYCLE 1

X [00044.000 ]

7 [=00397.490 ]

Xy

- e

- -

F s T
2 | [ ]
% ////// B F 1.0000

PROFILE CYCLE 2 X 00044.000 Z [ -00397.490

F 1,000 s T

PROFILE DEF. (max. 12 points)

PLX
7 100.0000
P2 X 5.6000
7 90.0000
P3 X 0.0000
7 0.0000

C 5.6000

Coordinate (Xi,Zi)
X 229.4552

Safety distance

Z -419.3305

5 b

Part Program of Profile

2 P
—
p[ao—
DI
~ #:a
Coordinate (Xi,Zi)
> 7 X 229.4552 Z —419.3305

Safety distance
X 0.0000 X 0.0000

X 0.0000 X 0.0000
RPM ROUGHING M ROUGHING PASS
F 0.000 150 T 3 A 0 L
’ b
FINISHING STOCK 22

SMAX
FINISHING M
O F 0.000 S 150 T 3

[}

0

M ROUGHING PASS
S 150 T 3 A 0 h
%

M FINISHING STQCK 22
S 150 T3 5 0

)

In this cycle level, one defines all the

points of the profile.

This cycle level uses a part-program
containing all the profile data.

NOTE: Refer to the Operation Manual Chapter 4 Section 4.11

FAGOR 9
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Conversational part-programs

This chapter describes:
» What a conversational part-program is.
* How to edit it.
« How to change it. (Inserting or deleting operations).
« Simulate/execute an operation.
« Simulate/execute starting at a particular operation.
» Simulate/execute a part-program.
» Copy a part-program.
 Delete a part-program.

CNC 8055TC

FAGOR 9 Self-teaching Manual
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Conversational part-programs C N C 8055T C

6.1 What isa conversational part-program?

It is a set of operations ordered secuentially. Each operation is defined separately and
they are then stored one after the other in a program

The name of the part-program can be any integer between 1 - 899999.

Turning e —
— Taper turning —
Rounding e
— Profile ST
7 1206 -
V‘ Ji v Fecing

FAGOR 9 Self-teaching Manual Chapter 6 Page 3



Conversational part-programs C N C 8055T C Z

6.2 Edit a part-program.

To edit a part-program, we first choose the operations needed to execute the
part. A part may be executed in various ways.

— Taper turning

AN

Rounding

20
30
40
50

— Turning

Ox45°

35

63

— Profile

Different solutions for the same part

FAGOR 9 Self-teaching Manual Chapter 6 Page 4



Conversational part-programs

CNC 8055TC

Once the sequence of operations has been chosen (in this case, we will make the
previous example), the part-program is built by editing the operations one by one.

PART — PROGRANS ||  cvoss
[ ——— NEW PART ]
T — THREADED SHAFT
P.PROC 2 - TAPERED BAR
22 - PULLEY
DRO > o~ s s

33 —
r 1 O _—) s -

E E 1236 - GR SHAFT

(Key in the number) + + (Comment) +

v.g: <555>+ + <EXAMPLE> +

NOTE: Thefollowing keys are used:
: To move up and down on each column.
: To change columns.

Y

,,,,,,,
’ART — PROGRAMS LE!
O 1
THREADED SHAFT
P.PROG "APERED BAI
PULLEY
:> AIN SHAFT
‘ROOVED SHAF"
RRRRRRRRR N.[ o]
,,,,,,,
ssssssssssssssss
——— NEW PART ———
1 — THREADED SHAFT
2 — TAPERED BAR
22 - PULLEY
285 — MAIN SHAFT
333 -
444 —
5556 — EXAMPLE
0000000000000000

FAGOR 9 Self-teaching Manual
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Conversational part-programs

CNC 8055TC

Choose the operation and define
the parameters

—>

ENTER
>

Repeat these steps with the other operations. In our case, the finished

part-program will be:

Program number —>

22 — PULLEY

15:28:42 P000555 |.| _ — 1
PART - PROGRAMS CYCLES
—-— NEW PART -—— 1.— TAPER CYCLE 1
1 - THREADED SHAFT 2.— ROUNDING CYCLE 1
2 - TAPERED BAR 3.— TURNING CYCLE |

285 — MAIN SHAFT
333 —

™ "555 — EXANPLE H
1238 — GROOVED SHAFT

FAGOR 9

Self-teaching Manual
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Conversational part-programs

CNC 8055TC
6.3 Modify a part-program.

The operations making up a part-program can be modified.

REPLACE AN OPERATION

ch The CNC shows the cycle with
OO% RECALL H P.PROG
oeeration al its data.
— > | Modify the operation parameters| — >
like in the editing mode.
5555555 (o]
- T The CNC
2 — TAPERED BAR
2 - pouat requests ENTER .
2w s 2 2 Then Ion
S — EE— an Option_ —_—> € new operal O.
e replaces the previous
Choose one
REPLACE. '

NOTE: Refer to the Operation Manual Chapter 5 Section 5.6.4
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Conversational part-programs

New operations can also be inserted into a part-program.

CNC 8055TC

INSERT AN OPERATION

Choose Define the parameters
_operation_ | and cutting conditions of
the operation to be

inserted. Press| S |

cccccc

Choose
position
>

111111111111111111111111111

EEEEEEEEEEE

ENTER 22 — PULLEY
285 — MAIN SHAFT
333 —
) 444 -
7555 — EXAMPLE

_________________

The new operation is
inserted  after  the
chosen position.

NOTE: Refer to the Operation Manual Chapter 5 Section 5.6.3

FAGOR 9 Self-teaching Manual
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Conversational part-programs C N C 8055T C Z

Operations can be deleted from a part-program.

DELETE AN OPERATION

Select, on the right column, the operation to be deleted.

7 )
15:28:42

EQE |
z Vi The CNC
requests _>
confirmation

NOTE: Refer to the Operation Manual Chapter 5 Section 5.6.1
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Conversational part-programs

The position of an operation can also be changed.

CNC 8055TC

CHANGE THE POSITION OF AN OPERATION

Select, on the right column, the operation to be moved.

A [ st
new position

ENTER
>

The operation is inserted
—>

behind the operation
occupying that position.

—

NOTE: Refer to the Operation Manual Chapter 5 Section 5.6.2

FAGOR 9 Self-teaching Manual
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Conversational part-programs

6.4 Simulate/execute an oper ation.

CNC 8055TC

Select, on the right column, the operation to be SIMULATED:

RECALL
-

—>

GRAPHICS

—>

More information about the graphics screen in chapter 4.3.2 of this manual.

Graphics
screen

Select, on the right column, the operation to be EXECUTED:

RECALL
-

—>

NOTE: Refer to the Operation Manual Chapter 6 Section 6.3

FAGOR 9 Self-teaching Manual
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Conversational part-programs C N C 8055T C

6.5 Simulate/execute starting at a particular operation.

Select, on the right column, the operation where the SIMULATION is to be started:

ez - e oz || || | [omepwics
= Graphics

_________________
screen

More information about the graphics screen in chapter 4.3.2 of this manual.

Select, on the right column, the operation where the EXECUTION isto be started:

NOTE: Refer to the Operation Manual Chapter 6 Section 6.

2.1

FAGOR 9 Self-teaching Manual
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Conversational part-programs

6.6 Simulate/execute a part-program.

CNC 8055TC

Select, on the left column, the part-program to be SSIMULATED:

awr - procros | ovass
PART ——— i R CRE
THREADED SHAFT 2.~ ROUI creeer (L | | |GRAPHICS|
'APERED EAR 8.— TURNI CYCLE
- 1

o Graphics
s — __)
555 - EXAMPLE
23— GRmoveD ST screen

More information about the graphics screen in chapter 4.3.2 of this manual.

Select, on the left column, the part-program to be EXECUTED:

NOTE: Refer to the Operation Manual Chapter 6 Section 6.2

FAGOR 9 Self-teaching Manual
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Conversational part-programs

CNC 8055TC —
6.7 Copy a part-program into another one.

Select, on the left column, the part-program to be COPIED:

POOD5§5| 2 55|
PaRT - pROGRAS || omws |1/ |L__rar —pRoGRaMs  |[  cvoms
o Cooobomi -] —wew —||Ooemomml oo
THREADED SHAT" 2~ ROUNDING CYClE 1 1 - THREADED SHAFT 2.~ ROUNDING CYCLE 1
TAPERED BAR .- TURNING CYCLE FPROC 2 - TAPERED BAR 3.~ TORNING CYC 18
ez —puey (N =X |l = - PULLEY .
265 — MAIN SHAPT 9) 285 — MAIN SHAFT NTER
s — 535 —
a4 — a4a -
_—> T 2
[ | e I | | s |
T e ST TR G S comment of the new
CorY A PaRT N[ 0]
I I

NOTE: Refer to the Operation Manual Chapter 5 Section 5.5
FAGOR 9 Self-teaching Manual
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Conversational part-programs C N C 8055T C

6.8 Delete a part-program.

Select, on the left column, the part-program to be deleted:

ooooooo 3] | P
mmmmmmmmmmmmmmmmmm veLEs
M 9PER oveie 1~~~ (WM r——=Eew e ———_|||Ir/————"""7""7""""—"—""/"71
PART [ 1- TAPER CYCIE 1_— — 7 77 [ ——— NEW PAR | |
1 — THREADED SHAFT 2.— ROUNDING CYCLE 1 THREADED SHAFT
~ TAPERED BAR 3.~ TURNING CYCLE 2 - TAPERED BAR
22 - PULLEY CLEAR Th CN C ENTER 22 — PULLEY
285 — MAIN SHAFT e 285 — MAIN SHAFT
o Y 2 s -
- a4 -
555 — WGP —) r uegs _—) 555 - DXAMPLE
1206 — GROOVED SHAFT 1238 — GROOVED SHAFT

NOTE: Refer to the Operation Manual Chapter 5 Section 5.4
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Other machinig operations on a lathe C N C 8055T C Z

|.1 Introduction.
For this type of machining operations, the machine must have a spindle which can be
oriented and a live tool. If the machine has these features, the CNC menu will offer the
“Multipledrilling” and “Slot milling” choices when accessing the “Drilling cycle”.

Slot milling

FAGOR 9 Self-teaching Manual Appendix |. Page 2



Other machinig operations on a lathe C N C 8055T C

|.2 Spindle orientation.

With this feature, the spindle can be oriented to the desired angular position for
drilling holes and milling slots both on the face of the part or on its turning
surface.

The CNC shows the following information:

S 0100 <—— Selected turning speed.

O % 115 <«—— Applied override % and turning direction.

SMAX 1000 RANGE 1| <—— Maximum turning speed and active spindle range.

O] 020.0000] «<—— Angular spindleincrement.

Press [: three times to enter the value of the angular increment.

Press | to work in spindle orientation mode. The spindle stops (if it was
turning) and it positions at the specified angle. Every time (O] is pressed, the
spindle orientation increments by that angle.

To work in RPM mode, press one of these keys. @ — @
NOTA: Consultar Manual de Operacion Cap. 3 Aptd. 3.6.3

FAGOR 9 Self-teaching Manual Appendix |. Page3



a lathe

CNC

|.3Livetool.

When selecting thistype of tool, the CNC showsthe following infor mation:

CHANGE POSITION
X 25.000 Z 85.000

<— Tool number.

<—— Livetool turning speed

<—— Tool change position.

To enter the live tool turning speed, press to select the tool window. Then press:

To start the live tool, use:

\)

= Livetool clockwise.
@-@ Live tool counter-clockwise.

—  Stopthelivetool.

NOTE: Refer to the Operation Manual Chapter 3 Section 3.5.3

FAGOR 9
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Other machinig operations on a lathe C N C 8055T C

|.4 Multipledrilling. [« +a

(r ) . )

15:28:42' EN POSICION I

15:28:42 I EN POSICION I
MULTIPLE DRILLING || i) o=m=ns MULTIPLE DRILLING | [+ s
F 5 T F S T
7,7
4,7
X X, (//7/4
Coordenadas (X,Z) i Coardenadas (X,Z)
X 0.0000 7 0.0000 LEVEL Xi,Zi o) X A 0.0000 LEVEL
Profundidad total Profundidad total
X L 0.0000 CYCLE S) L 0.0000 CYCLE
Temporizacién en el fondo Temporizacién en el fondo
t 0.0000 t 0.0000
Geometria angular del cabezal Geometria angular del cabezal
a 0.0000 B 0.0000 «  0.0000 I3 0.0000
Numero total de operaciones Numere total de operaciones
N 0 N 0
Distancia de seguridad Distancia de seguridad
X 0.0000 7 0.0000 X 0.0000 z 0.0000
RPM Paso de taladrado RP Paso de taladrado
F 0.000 S 150 T o A 0 F 0.000 S 150 T o A 0
SMAX Q SMAX o

G ' J e ' v,

Multiple drilling on the turning surface. Multiple drilling on the face.

NOTE: Refer to the Operation Manual Chapter 4 Section 4.10/4.10.4
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Other machinig operationson a 8055T C

LEVEL

1.5 Multipletapping. (=] o

(r ) . )

15:28:42' IN POSITION I 15:28:42' IN POSITION I

MULT}[PLE TAPP}[NG 200 ‘S 00397: MULTIPLE TAPP}[NG X 00044.000 z —00397.490

F 1.000] S T

XA [z X“ :’//%I

Coordinates (X,Z)

Coardinates (X,Z)
X 0.0000 7 0.0000 LEVEL X 7 0.0000 LEVEL
Total depth CYCLE Total depth CYCLE
L 0.0000 L 0.0000
Dwell at the bottom

Dwell at the bottom

t 0.0000
Angular geometry of the spindle
«  0.0000 g 0.0000

Tatal Number of operations
N

t 0.0000
Angular geometry of the spindle
a  0.0000 8 0.0000

Total number of operations
N

Safety distance Safety distance
X 0.0000 Z  0.0000

X 0.0000 A 0.0000
m—
i H ’
F 0.000 S 150 T O
SM a

F 0.000 5 150 T G

O ' v x ' Y,

Multiple tapping on the turning surface. Multiple trapping on the face.

NOTE: Refer to the Operation Manual Chapter 4 Section 4.10/4.10.5
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Other machinig operationson a

8055TC

. . <] LEVEL
| | CYCLE
n n
15:28:42' IN POSITION I 15:28:42' IN POSITION I
MULTIPLE SLOT MILLING | | rE=oeemen] [ -oosenisn] MULTIPLE SLOT MILLING [ | fEteoeiee] 2 [ -o0s0nion]
F S T F 1.000 S T
P %
7 Y4

X . X,
Coordinates (X,Z) - Coordinates (X,Z)
X Z  0.0000 XiZi &I X [0.0000 7z 0.0000
Dimensions of the slot LEVEL L * Dimensions of the slot
L 0.0000 I 0.0000 CYCLE - " L 0.0000 I 0.0000
Angular geometry of the spindle »>7 Angular geometry of the spindle
a 0.0000 B 0.0000 « 0.0000 8 0.0000
Total number of operations Total number of operations

0 N 0
Penetration feedrate Penetration feedrate
F 0.0000 F 0.0000
Bidedpcilisttmeeguridad Safety distance
X 0.0000 VA 0.0000 X 0.0000 VA 0.0000
o
F 0.000 S 150 T O F 0.000 S 150 T O
SMAX SMAX o}
| |

) o

Slot milling on the turning surface.

Slot milling on the face.

NOTE: Refer to the Operation Manual Chapter 4 Section 4.10/4.10.6

FAGOR 9
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