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Abstract 
 

Trend in turning centers design of last years is a construction with at least five-axis of 
which three (X, Y and Z) are linear and the two are rotational (B and C) and using with 
second spindle – sub-spindle. 

Machining on lathe with sub-spindle enables to machine free form surfaces with any 
intervention during the process. Technology of Machining on lathes with sub-spindle 
using multiple-axis machining and a description of machining of five-axis turning centre with 
sub-spindle CTX - Alpha 500 is the focus of the article [1].  

Postprocessors are important components of the part programming modules of CAM 
systems. In advanced CAD/CAM systems there are postprocessor generators for CNC lathes 
[2].  
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Introduction 

 

Turning centers are numerically controlled machines which have at least one numerically 
controlled rotational axis and tool holder can clamp at least one driven tool. The axis of main 
spindle of the machine (work-piece axis), is C axis. Using C axis controlled movement it is 
possible to positioning a work-piece from 0° to 360°. Therefore it is possible machine a work-
piece with driven tool using movements of tool holder in longitudinal (Z axis) and transverse 
(X axis) directions.  

In this way it is possible to mill grooves for tongues, drill offset holes, drill 
perpendicularly to the axis of the work-piece. If the machine’s control system allow 
combining axis C with one of the axis X or Z [1].  

Trend in turning centers design of last years is a construction with at least five-axis of 
which three (X, Y and Z) are linear and the two are rotational (B and C). With controlled B-
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axis implements tilting of tool spindle, what enables e.g. drilling perpendicularly on the 
conical surface of the part etc. [3].  

In advanced CAD/CAM systems there are postprocessor generators for CNC lathes, but 
they are limited to the traditional mode of turning, it means to the two-axis CNC. Time 
consuming and expensive writing of the postprocessors in high level languages such as 
FORTRAN, has been substituted by writing the specification of the machine tool on special 
forms available as input data to the generator programs in the system. Practically, it is a semi-
automation of postprocessor development. For some, non-typical control units or mechanical 
drives, postprocessors obtained from the generator must be carefully tested [2].  
 

DMG CTX-Alpha 500 
 

DMG CTX - Alpha 500 is a machine tool from Gildemeister A.G., or DMG 
(DeckelMahoGildemeister).  

The concept of this machine consists of the following translational axis X, Y, Z and 
rotational axis C1 and C2. In axis X, Y and Z movements are carried by slide on where is 12 
pieces – servo turret with tool drive. Holders, which are clamped in the turret have different 
shapes respecting the method of machining: turning (for one or more tools), drilling (axial 
unilateral, bilateral axial and radial) or milling (axial unilateral, bilateral and radial). Tools in 
holders can be powered and used for milling or drilling [1].  

 

 

Fig. 1 CNC lathe CTX-Alpha 500 V6 [4] 

 

 
Fig. 2 Workspace with axis [5] 
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Postprocessing 
 

Postprocessor is important component of the part programming modules of CAM system 
FeatureCAM.  

Five-axis lathes, as a new design, are not supported by postprocessor generators in the 
system. When we want to use this system by programming five-axis lathes it is necessary to 
edit postprocessor. 

Usually, there are three modes of turning/milling operations on the five-axis lathes. These 
modes are: 
1. first mode, traditional turning operations based on the control of x and z axis, 
2. second mode, milling and turning operations based on the control of x, y, z axis, 
3. third mode, milling and turning operations based on the control of x, y, z axis rotational C-

axis and sub-spindle. 
 

 

Fig. 3  The part of postprocessor for linear move 
 

 

 
 

Fig. 4  The part of postprocessor for milling  
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Fig. 5  The part of postprocessor for drilling  
 

 
Conclusion 

 

Short description of machining on five-axis lathe with sub-spindle is the keystone of this 
article and there is briefly presented five-axis CNC lathe with sub spindle. 

In the next there is a description of postprocessors creating in three steps. Then there are 
briefly presented the parts of postprocessor for five-axis CNC lathe with sub-spindle DMG 
CTX Alpha 500. 

 

An article was created based on solving of project VEGA 1/0130/08 (01.01.2008 - 
31.12.2010) Research of influence of CAM strategies on achieved dimension accuracy 
and roughness of machined surface in conditions of universit Hi-tech laboratory. 
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