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Abstract. The problems of using CAM-applications for shop floor programming are studited. 
The reasons of problems of transfer of the created control programs from one CNC systems to 
another are revealed. A solution for unifying the format of recording of machine cycles is 
proposed and its applying for different CNC systems is demonstrated..  

1. Modern tools for preparation of control programs 
The manufacturers of CNC systems and software offer various solutions for creation of control programs 
for CNC machines [1-3]. Currently, full-fledged systems of automated development of control programs 
such as NX CAM (Siemens), CAMWorks (SolidWorks) or PTC Creo are widely distributed. Such 
application as ShopMill, ShopTurn (Siemens), Dialog (Heidenhain) and ManualGuide (Fanuc) they are 
popular programming systems, allowing programming using G-code and canned cycles. In addition, the 
developers of CNC systems provide users  the possibility of advanced programming with using the high-
level programming languages of the 3rd generation such as C, PASCAL, BASIC [4]. 

The applicability of certain solutions in enterprises is determined by the tasks and capabilities of 
users [5-7]. Thus, CAD/CAM-systems, in addition to being expensive, they must have additional 
postprocessors for each CNC system on which the control program will be run; and when debugging 
control programs, as a rule, one needs multiple iterations in the CAM-system. But for complex parts 
CAM-systems are often no alternative solution. Interactive programming systems, when the operator 
creates a control program directly on the CNC, using the operator's screen with a system of menu, 
graphic icons and keyboard [8], are widely used in machine-building enterprises not only in the limited 
production, but also in the average production. 

However, the shop floor programming applications support a limited set of functionality developed 
by the manufacturer. Embedding your own cycles and developments in them is quite a challenge [9, 10]. 
Programming tools in the high-level languages, despite the difficulties, associated with the using of 
algorithmic structures, allows you to create flexible parametric control programs, to work with variables 
during program execution, to organize libraries of subroutines and canned cycles for multiple using. 

Currently, users of CNC systems are interested in the issue of distribution of shop CAM-systems on 
tablets and smartphones [11,12]. 

2. The complexity of  transfer of control programs from one CNC to others 
Shop floor programming systems allow you to create control programs for processing up to 70-90% of 
standard simple parts. Dialog programming of CNC systems is carried out by sequential selection and 
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introduction of parameters of cycles of typical cutting pass [13]. The control programs generated in this 
way are stored in the libraries and can be used as needed. In the real production conditions, it is often 
necessary to process the workpiece on a machine equipped a CNC system another than the one for which 
the program was created. Moreover, there are often faced with the problem of portation of the control 
programs created in such CAM-systems, in a particular CNC system, since these control programs are 
unable to consider the specifics of control systems and a program code of different manufacturers and 
only work on "their" CNC systems [14, 15]. This is because each CNC system uses its own logic of 
organization of movements and the format of specifying of the geometric and technological parameters 
for each type of processing; in addition, the cycle patterns for processing of the same geometric forms 
vary with different CNC systems manufacturers [16]. For example, ShopTurn (Siemens) and 
ManualGuide (Fanuc) applications have significant differences in the form of data entry. In programs 
from ShopTurn auxiliary M-commands are incorporated in the original processing templates and are 
automatically connected when the program is generated, and in programs from ManualGuide only 
geometric parameters are laid in the templates, and auxiliary commands (tool change, spindle on/off, 
etc.) are entered manually.  

Such circumstances makes it impossible to use control program, written ShopTurn, on machine tools 
with Fanuc CNC systems and Vice versa. Users need the tool that allows the control program written in 
it to be used in different CNC systems. 

3. Approach to unification of the form of cycle recording for different CNC systems 
When transferring control programs from one CNC system to another, there are practically no problems 
with fragments written in G-code. Difficulties are associated with the interpretation and execution of 
canned cycles [9]. 

The analysis shows that the unified cycle form should take into consideration: 
- the geometry of structural elements,  
- processing modes (speed, flow, value of insertion), 
- the sequence of the working and auxiliary movements of the tool. 

The developed unificated format of cycle recording is a certain software tool that takes into 
consideration the specifics of high-level languages of the most common in Russian CNC systems: 
Siemens, Fanuc, AxiOMA Control [17,18], but it can be applied to other systems, taking in consideration 
its syntax. 

The rules for writing subroutines to the memory of various CNC systems are also saved. The control 
program is a sequence of calls of macroprograms or subroutines with a preliminary set of values for the 
variables responsible for the main and auxiliary movements of the tool and the spindle. 

4. An example of developing a control program for various CNC systems using the unified Toolkit 
On the example of a part, processing of which is performed in cycles, an example of using a control 
program created with the help of the developed unified tools in different CNC systems is demonstrated. 
It is necessary to make a radial groove and the end groove of the part (Figure 1). For turning is used the 
groove cutter with the width of plate 2 mm and a nose radius 0.1 mm. Undercut protectives cutter with 
angle 72.5 deg., the angle at the top of 35 deg. and the radius at the top  0.4 mm. 
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Figure 1. Geometrical parameters of the manufactured part 

The process operation is programmed in ISO-7bit. The control program for the CNC Siemens  system 
is shown in Figure 2. 

 
Figure 2. Control programm for CNC system Siemens 

Technological transitions are implemented in the control program in the form of canned cycles: 
OO9133 – cycle of radial groove turning, OO9149 – cycle of the front groove turning. 

Figure3 shows the result of running the control program on a Siemens CNC lathe. 

 

Figure 3. The result of the control program execution on a lathe with CNC system Siemens 
Figure 4 and figure 5 represent, respectively, the control rogram and the result of its implementation 

in the CNC AxiOMA Control. 
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Figure 4. The control program for the CNC system AxiOMA Control 

 

Figure 5. The result of the control program execution on a lathe with CNC system AxiOMA Control 
 

As you can see, the specifics of quite different CNC systems did not affect the correct interpretation 
and execution of the control program. 

Conclusions 
The use of shopfloor programming for the manufacture of relatively simple parts, the transfer of shop 
CAM-systems on tablets and smartphones is of increasing interest to specialists in the automation of 
production. However, in practice there are problems associated with the transfer of developed programs 
from one CNC system to another. The reason is that each CNC system uses its own logic of organization 
of movements and its own form of setting technological parameters, which prevents the unambiguous 
interpretation of control programs and the execution of canned cycles. The developed unified tools for 
shopfloor programming of lathes and turning-milling machines allows to bypass these problems and to 
create control programs unambiguously interpreted by different CNC systems. 
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