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Abstract. At present, the optimization has an important role in machining processes
preparation of NC programs. The article deals with the possibilities of automate
creation of NC programs by using the NC strategies in CAD/CAM system Edgecam
2017 R2. The main emphasis is placed on the suitability of use, the limitation of the
creation and application of the NC strategies. The experiments deal with the comparison
of effectiveness of the NC strategies applied to the components with different geometric
features. The experimental components are divided into two groups. First group is
represented by components with 2D features. Second group is based on components
with 3D features. The motivation for this type of research is to increasing efficiency of
the machining processes creation by automation tools in CAD/CAM systems.
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1 Introduction
CAD/CAM systems allow to shorten time of machining preparation including technological
documentation,testing and manufacturing optimalization on the CNC machine. The main
advantages of deploying CAD/CAM systems include the ability to create NC programs for
the machining of complex components that include simple featres as well as components that
contain complex features or surfaces.
The necessary condition for increasing efficiency is to optimize the machining process.
Optimization is a complicated multi-stage process that uses multiple methods [1-2]. From the
point of view of the machining process, it is possible to optimize the choice of workpiece,
machines, tools, operations, technological conditions, tool paths and so on [3-4].
In addition to optimizing the machninig process, there are also possibilyties to optimize
processes within pre-production stages. One of these options is to optimize the NC program
creation process so that repetetive tasks performed by the programmer can be removed when
new machining processes are made. Therefore, some CAD/CAM systems, such as PLX
system NX 10, CAD/CAM system Edgecam 2016 and Mastercam 2017, make it possible to
create NC strategies that can be used to optimize the preparation of NC programs.
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2 The NC strategies
NC strategy is defined as algorithm with conditions that define features on which the NC
strategy will be used. The NC strategy contains also machining cycles [5-6]. Those
machining cycles can be used for roughing and finishing operations face milling, thread
making and so on. The NC strategy also contains conditions for choice of tool base e.g. for
machining holes [7-8]. The NC strategies can be divided into three groups, based on the way
how they are used:
a)

Manual NC strategy - The NC strategy is applied manually (it does not have the
necessary conditions for its automatic application). For the proper functioning of the
NC strategy, input parameters are required from the user.
b) Semiautomatic NC strategy - The NC strategy is applied automatically to the feature
for which it was determined, but requires input data from user.
c) Automatic NC strategy - the NC strategy works independently, based on entry
conditions. It does not require user input and can be applied automatically to the
required features.
The process of creation of NC strategies consist of several steps in Strategy Manager
(Figure 1):
1. Step
• type and purpose of the NC strategy
2. Step
• the basic type of feature for NC strategies
3. Step
• selecting or creating the required machining cycles
4. Step
• design of the basic sequence and algorithm of the NC strategy
5. Step
• proposal of basic conditions for NC strategy
6. Step
• verification of the functionality and complete the required information
into NC strategy
7. Step
• implementation of additional conditions, parameters and machining
cycles
8. Step
•verification of functionality and optimization of the NC strategy
Fig. 1. The methodology of NC strategy creation in CAD / CAM system Edgecam 2017 R2
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The first step, in process of creating the NC strategy, is to design the primary purpose of
the NC strategy. The purpose of the NC strategy can be to machining a specific type of feature
e.g. drilling holes. In the second step, the user determines for what type of feature the NC
strategy will be designed for [9]. The user can design the NC strategy for one particular type
of feature or for several different types of features. In the third step and fourth, the user must
define the necessary machining cycles and create the basic algorithm of the NC strategy. The
fifth step is to define the basic conditions. The first conditions will be focused on the choice
of feature or group of features for which the NC strategy will be applied. In this step is also
necessary to determine the conditions for selecting the appropriate type of tools, dimensions
of selected tools and cutting parameters. In the sixth step, it is necessary to verify the basic
functionality of algorithm and conditions. In the seventh step, additional conditions and
parameters can be implemented [9]. These conditions and parameters allow specifying
additional parameters e.g. other subtypes of feature [10-12]. In the last eighth phase, the user
performs a check on the functionality of the NC strategy.

3 Application
Several types of components were selected to verify the functionality of the experimental NC
strategies and their impact on the machining process creation (Figure 2, Figure 4 and Figure
6). Two parameters were selected to compare the effectiveness of the NC strategies. The first
parameter to be compared is the time necessary to prepare machining process with and
without implementation of NC strategies (Figure 3, Figure 5, Figure 7). The second parameter
is machine time (Figure 8). Designed components, marked A to F (Figure 2), contain only
2D features. The dimensions of these componets are determined by the maximum workpiece
that can be machined on the EMCO MILL 105, dimensions of workpiece are 100x50x30
mm. For experimental components K to N (Figure 6), workpiece was designed with
dimensions of 500x400x110 mm. For these types of components, it is possible to use
experimental NC strategies without modification.
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Fig. 2. First group of experimental components with 2D features
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Time required to creation of the machining process with and without the NC
strategies use (components A - F)
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Fig. 3. Time required to create complete machining sequence with and without the NC strategies use
for components A - F
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Fig. 4. Second group of experimental components with 3D features and surfaces

Time required to creation of the machining process with and without the NC
strategies use (components G- J)
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Fig. 5. Time required to create complete machining sequence with and without the NC strategies use
for components G - J
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Fig. 6. Third group of experimental components with complex features

Time required to creation of the machining process with and
without the NC strategies use (components K- N)
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Fig. 7. Time required to create complete machining sequence with and without the NC strategies use
for components K - N

The results of the experiments showed that the differences between the machining process
created without the NC strategies and the machining process created by using NC strategies
were minimal according to comparison of machine time generated in the CAD/CAM system
Edgecam 2017 R2.
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Machine time according to CAD CAM system Edgecam 2017 R2
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Fig. 8. Machine time according CAD/CAM system Egdecam 2017 R2

4 Conclusion
After getting acquainted with possibilities of preparation of the NC strategies in the
CAD/CAM system Edgecam 2017 R2, it can be formulate the following findings:
1. The Strategy Manager constitutes a comprehensive solution for creating of NC
strategies that can be used by less experienced users as well as advanced users of
the CAD/CAM system Edgecam 2017 R2.
2. The process of creating an NC strategy requires basic knowledge of work with the
Strategy Manager module and knowledge of the creation of the algorithms and
conditions that will be used in NC strategies.
3. Before creating the NC strategy, it is necessary to perform an analysis of machined
parts to determine the appropriate components or features for which the NC
strategies will be created. The analysis result can be used to determine suitable
technological parameters of machining cycles and conditions for NC strategies.
Base on the achieved results by the solving of this task, the following conclusion can be
formulated:
a)

Recognition errors of 3D features - CAD/CAM system Edgecam 2017 R2 is not
capable of correctly recognizing 3D features in certain cases. These are mainly
features that are composed of several sub-features or multiple 3D surfaces. In this
case, the user has several options to create the 3D feature manually. But these userdefined-features don't have same properties as automatically recognised features.
What causes further problems addition problem for creation of the NC strategies
and conditions.
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b) Missing shapes for slots, fillets and chamfers. The most significant problem is
recognition of fillet or chamfer. CAD/CAM system Edgecam 2017 R2 recognizes
these features as 2D Step or 3D Steps. The problem is caused by the absence of rules
for recognition these geometric features. Same problem can be notice when
recognizing 2D Slots.
c)

2D features. 2D features represent the most appropriate group for which NC
strategies can be created. They contain enough properties to determine the
conditions for choosing tools and machining cycles.
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