
 Functions for 5-axis machine tools 

5 Axes Features
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Simple 5-axis machining

When the TCS function is active, 
rotating the tool axis means the entire 
programmed path is rotated

Retract pushbutton

TCS
How it works
This CNC function allows the reference system to be rotated in either 
of two ways:
QQ By programming the angles of rotation and the tool centre 
G194 Rx Ry Rz Cx Cy Cz;
QQ By linking the reference system to the tool axis; in this way, when 
the head rotary axes are positioned, the XYZ reference system 
undergoes the same rotation.

Advantages
QQ Having performed the rotation, machining programs and axis 
movements by pushbutton or by the handwheel will, from that 
moment on, be referred to the rotated XYZ system;
QQ A tool path can be executed according to a reference system that is 
different from that used for programming; this simplifies machining 
programs, for example machining that is to be executed on an 
inclined plane can be programmed on the XY plane of the machine 
tool and then rotated.

Retract
How it works
This is a pushbutton on the numerical control panel: after using the 
Hold pushbutton to stop the machining, pressing Retract moves the 
tool away from the part.

Advantages
In the event of an unforeseen interruption of the machining, the 
Retract pushbutton enables the tool to be moved away from the part in 
complete safety. This is particularly useful on 5-axis machine tools when 
combined with the Virtual Quill function: in this instance, the tool is 
moved away automatically according to the actual direction of the tool 
axis. When the Release pushbutton is pressed to resume machining, 
the tool is automatically returned to the point of interruption.

The ability to use shorter tools, improved cutting conditions and greater 
efficiency as a result of being able to orient the tool in the ideal direction 
with respect to the surface to be machined: these are the most significant 
advantages of 5-axis machining. 
On the other hand, using and programming 5-axis machines often proves to 
be more complex and less intuitive than with 3-axis machines.

A leading builder of high performance 5-axis milling systems, Fidia has 
developed various specific functions to simplify their use and enable users to 
benefit from the advantages of this technology.
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How it works
This CNC function compensates for movement of the tool centre, owing to 
the rotation of the bi-rotary head, according to the angle of rotation and 
length of the tool. A similar operating mode is used with roto-tilting tables 
(ROTO function).

Advantages in 5-axis machining
QQ Programming of the tool centre path and feed, therefore independently 
of the tool length;
QQ Setting the tool length on the machine, so the same program can be used 
independently of the tool length.

Advantages in 3- and 5-axis machining
QQ Combined with the handwheel CQA function, manual modification of the 
position of one or more rotary axes during machining to avoid possible 
collision or improve cutting conditions.

Advantages in manual mode
QQ Positioning of the rotary axes by pushbutton or by the handwheel, keeping 
the tool centre still.

When RTCP is active, by programming 
the rectilinear movement of the tool 
centre (a) with the simultaneous 
rotation of the head, the control 
executes movement (b)

Using the RTCP function to avoid 
collision with the part during 3-axis 
machining

When RTCP is active, by positioning 
the rotary axes in manual mode the 
tool centre remains still

RTCP



Virtual quill
How it works
This is a virtual axis, positioned according to the tool axis, that can be selected 
by the operator like a real axis and, also like a real axis, moved from the 
program, or manually by pushbutton or by the handwheel . According to the 
position of the two bi-rotary head axes, the control calculates the position 
of the tool axis and combines the X, Y and Z movement to obtain translation 
along this same axis.

Advantages
The virtual quill simplifies all operations in which the tool is required to move 
according to its axis, both manual operations and from the program, for 
example inclined drilling or tool release movements at the end of machining.

Movement along the axis defined by 
the virtual quill
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HMS (Head Measuring System)

How it works
This device is used to measure and automatically compensate geometric 
error on continuous or indexed bi-rotary heads and roto-tilting tables. 
It is equipped with 3 sensors connected to the CNC and a specific 
measurement software.

Advantages
QQ Improves the accuracy and quality of machining on 5-axis machine tools;
QQ Can be used by non-specialist operators;
QQ Drastically reduces checking times compared to traditional systems (half 
an hour, rather than a whole day);
QQ Measures all head and/or table positions (not just orthogonal positions);
QQ Also measures RTCP parameters;
QQ Automatically inserts the correction values in the CNC.HMS: cycle for measuring and 

compensating bi-rotary head error



Manufacturing plants:

 FIDIA S.p.A. 
Via Valpellice, 67/A
10060 San Secondo di Pinerolo 
TO - ITALY
Tel. +39 0121 500676
Fax +39 0121 501273

 FIDIA S.p.A. 
Via Balzella, 76
47100 Forlì 
ITALY
Tel. +39 0543 770511
Fax +39 0543 795573
info@fidia.it

 SHENYANG FIDIA NC & MACHINE CO., LTD.
No. 1 17 Jia Kaifa Rd. 
Shenyang Economic & Technological Development Zone
110141 Shenyang - P.R. CHINA
Tel. +86 24 25191218/9 
Fax +86 24 25191217
info@fidia.com.cn

Research centres:

 FIDIA S.p.A. 
c/o Tecnopolis
Str. Provinciale per Casamassima Km 3,
70010 Valenzano
Bari - ITALY
Tel. +39 080 4673862

 FIDIA GmbH
Robert-Bosch-Strasse 18
63303 Dreieich-Sprendlingen - GERMANY 
Tel. +49 6103 4858700
Fax +49 6103 4858777
info@fidia.de

 FIDIA Co.
3098 Research Drive
Rochester Hills MI 48309 - USA 
Tel. +1 248 6800700
Fax +1 248 6800135 
info@fidia.com

 FIDIA Sarl
47 bis, Avenue de l’Europe
B.P. 3 - Emerainville 
77313 Marne La Vallee Cedex 2 - FRANCE
Tel. +33 1 64616824
Fax +33 1 64616794
info@fidia.fr

 FIDIA Iberica S.A.
Parque Tecnológico
Laida Bidea, Edificio 208
48170 Zamudio - Bizkaia - SPAIN
Tel. +34 94 4209820
Fax +34 94 4209825
info@fidia.es

 FIDIA DO BRASIL LTDA
Av. Salim Farah Maluf, 4.236 - 3º andar
Móoca - SÃO PAULO - Cep 03194-010 - BRAZIL
Tel. +55 11 29657600 
Fax +55 11 20212718
info@fidia.com.br

 FIDIA JVE
Beijing Fidia Machinery & Electronics Co., Ltd
Room 1509, 15/F Tower A. TYG Center Mansion
C2 North Road East Third Ring Road,
Chaoyang District
100027 BEIJING - P.R. CHINA
Tel. +86 10 64605813/4/5
Fax +86 10 64605812
info@fidia.com.cn

 FIDIA JVE
Shanghai Office 
28/D, No.1076, Jiangning Road 
Putuo District 
Shanghai 200060 - CHINA 
Tel. +86 21 52521635
Fax +86 21 62760873 
shanghai@fidia.com.cn

 OOO FIDIA 
c/o Promvost
Sushovskiy Val, Dom 5, Str. 2, Office 411
127018 Moscow - RUSSIA
Tel.: +7 499 9730461
Mobile: +7 9035242669
sales.ru@fidia.it
service.ru@fidia.it

Service centres:

FIDIA GmbH - SERVICE CZ
CZ- 74706 Opava
Tel/Fax +420 553 654 402
sales.cz@fidia.it

FIDIA S.p.A. - SALES & SERVICE UK
32 Riverside, Riverside Place
Cambridge - Cambridgeshire
CB5 8JF - United Kingdom
Mobile: +44 - (0)7425 838162
sales.uk@fidia.it

3H MAKINA
Atasehir Bulvari, Ata 2/3
Plaza, Kat: 9 No: 80
Atasehir - Istanbul - TURKEY
Tel.: +90 216 456 10 43
Fax: +90 216 456 75 23
sales.tr@fidia.it 
service.tr@fidia.it

AXIS SYSTEMS
# T8 ~ T9 ~ T20, “INSPIRIA”
Old Mumbai - Pune Highway, 
Pune – 411044, India
Cell : +91 9881245460
service.in@fidia.it

P.V. ELECTRONIC SERVICES C.C.
P.O. Box 96 
Hunters Retreat 6017
Port Elisabeth SOUTH AFRICA 
Tel. +27 41 3715143 
Fax +27 41 3715143
sales.za@fidia.it

SHIYAN FIDIA SERVICE CENTRE
N.84 Dong Yue Road,
Shiyan, Hubei - CHINA
Tel. +86 719 8225781
Fax +86 719 8228241

CHENGDU FIDIA SERVICE CENTRE
Huang Tian Ba
Chengdu, Sichuan - CHINA
Tel. +86 28 87406091
Fax +86 28 87406091

IE-MAT s.r.l.
Bv. De Los Calabreses 3706
Barrio: Boulevares.
Córdoba - ARGENTINA
CP: X5022EWW
Tel. +54 351 5891717
sales.ar@fidia.it

FIDIA S.p.A.
Corso Lombardia, 11
10099 San Mauro Torinese - TO - ITALY
Tel. +39 011 2227111
Fax +39 011 2238202
info@fidia.it
www.fidia.com
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