T u r ning

Programming for complex components
is now both simple and highly automated

Turning

With the new Tebis turning module, end-to-end programming with a single software that effortlessly exploits all advantages of the system has become a reality.
The possibility of combining drilling, turning, and milling operations in a single
setup significantly reduces manufacturing times while enabling a high degree of
specialization.

The powerful individual functions of the Tebis solution have already been proven to be impressive.
They include all functions for the turning of contours, grooves, and threads as well as end-face
drilling. The turning module is also fully integrated in the job manager and the Tebis Simulator, so
NC programming is even more effective. The user enjoys all the benefits of an end-to-end process
chain within one uniform user interface. The blank is passed through all operations and updated
continuously. With just a few clicks of the mouse in the Tebis CAD/CAM system, it is possible to
produce optimized NC programs. These NC programs are collision-checked for tool assemblies,
even when the part is complex. The entire manufacturing know-how of the company is retained,
stored in NC templates and is accessible for future processes at any time.
Despite a high degree of automation, the user still has extensive opportunities to flexibly respond
to any requiremen, always with the goal of minimizing programming and manufacturing times
without compromising high reliability standards. Decisions about the correct setup, the most suitable technology parameters, and the behavior of individual machine components have already
been made during programming, instead of in the workshop.

Tebis turning – Summary of individual functions

With the correct combination of required parameters,
the Tebis turning module provides the user with extensive
options to flexibly respond to any situation.

Extensive strategies
The Tebis turning module contains all functions necessary for the
longitudinal, face and contour-parallel turning of contours and
grooves as well as end-face drilling – even off-center. Cylindrical,
conical or planar threads can also be easily made. The system will
automatically recognize whether the area must be machined from
the inside or outside.

Drilling off-center

Rotating internally

Rotating axis-parallel Facing

Grooving vertically

Grooving laterally

Thread cutting

Defining several tilt
directions in advance
If a turning area cannot be
fully manufactured with just
one tool tilt direction, several tilt directions can be predefined during NC programming. The machine is then able
to run without interruption.

High level of reliability, due
to collision-checked areas
Another major advantage is
that the system has already
performed a collision check
for all operations during the
calculation. As soon as there
is a potential collision with
the tool assembly, the system
automatically reduces the corresponding area.

Limiting the machining area
Generating a rotation profile based on the symmetry
For the creation of a rotation profile, any 2D curve may be
selected. There is also the option to automatically derive the
profile from 3D data like volumes or meshes, which is
recommended in particular for components with incomplete
rotation symmetries.

Specific areas within a machining step can be easily and
quickly be removed by selecting the corresponding partial
curves, without removing the
global selection of the component. The system automatically calculates the areas and
removes only as much material
as necessary.

Controlling rapid feed movements
Maximum optimization ensures that the shortest distance
between two points is traversed. Retract and stepover movements
take even less time. And process reliability is ensured because the
system executes the automatic collision check.
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Tebis turning –
The overall process
1	Like all other Tebis modules, the Tebis turning module works
with any type of input data, regardless of whether they are
provided as drawings, curves, surfaces or solids.
2	External data can be imported with the standard or direct
interfaces provided. In addition to geometry and structural
data, manufacturing and tolerance information can be
transferred.
3 D
 uring job planning, the user checks the Tebis libraries for
completeness and can add any necessary tools and machines.
The user also checks to see if there are NC templates that have
been created in the programming of related components, and
which can now be used as a template. In the case of a draw-

ing, a parametrical profile contour can be generated quickly
and easily by entering measurements and angles using the
Tebis Sketcher. Complete machining with Tebis is even easier
thanks to logical structuring. For example, it is possible to
mark areas of the component in advance that need to be
machined in a different way. It is then obvious what areas
must be turned, milled, or drilled.
4 T
 he system subsequently generates a rotation profile, for
which the user can select 2D curves as well as volumes and
meshes. The latter is especially recommended for components
with incomplete rotation symmetries.
5	During NC programming, the user defines the setups and
sequences in which the individual operations will be executed.
Turning operations can be combined with each other but also
with all drilling and milling operations in any order required.
Regardless of the sequence of milling, drilling or turning, the
blank is passed across all operations and updated continuously.
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The Job Manager is the central organization and control tool
in Tebis. All operations are managed there, and the entire
manufacturing expertise of the company is stored in NC
templates. All relevant Tebis libraries, such as the machine and
tool library, can be accessed at any time, ensuring that only
the real available machines and tools are used. The key advantage: All information is retained and can easily be fed back into
the overall process.
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6	All operations for each component are stored in structured
lists. This allows the system to generate NC templates,
which can then be transferred to other related components.
Geometry elements can be automatically assigned as well.
(See also item 1, job planning.)
7 T
 he Tebis tool library manages components such as cutting
inserts and cutters with cutting material, cutting data, holders, extensions and collets. All components have information
on their geometry and connections so that they can be built
together into realistic tool assemblies. The NC templates and
all NC machining steps access these tools.
For grooving and turning tools, open 3D geometries are also
supported. Turning tools can be easily created by entering the
ISO code.

8 T
 he Tebis library also manages machines and machine heads.
The parameters for machine groups, speed range, spindle
connection, and internal cooling are defined here as well.
Not only is the machine geometry integrated, but also the
kinematics and tooling are included. The machine's post
processor is stored as well.
9 T
 he Tebis Simulator brings the three-dimensional reality of
the workshop right into the world of virtual programming.
All machines and tools are mapped as detailed 3D models,
all movements of the machine and the tool can be accurately
checked for collision and the adherence to the machining
area.
10 T
 ebis postprocessors provide the flexible link between NC
programming and the machines. They allow the toolpaths
to be exported as NC programs for any NC control and
machine.

Even shorter manufacturing times,
thanks to effective toolpaths

High measuring accuracy and full-cut recognition
in the grooving functions

For all contour machining operations, you can specify whether
undercut areas are to be machined directly or omitted.

Two edge references are available in the grooving functions.
Fittings can be precisely created. Plus: The full-cut recognition
ensures a longer cutter life. And the user decides what
will happen when the cutter is fully inserted. If desired, the tool
performs a clearing process or retracts in feed rate.

The undercut area is machined directly.

The undercut area is manufactured in a subsequent process.

Spindle orientation is also supported. A variety of undercut areas
can be fully machined with just one tool.

For roughing, you can integrate a finishing cut, enabling an
additional smoothing of the residual stock contour between the
roughing paths.

Cut interruption for optimum chip control
Chip formation is always fully controlled in Tebis. The machining can be interrupted after a freely defined path length, enabling
a timely breaking of the chips for soft and tough materials like
copper and aluminum. As a result, different materials are cut in
compliance with carefully defined cutting data, even at very high
speeds.

Changing the technology
parameters of a machining
operation
Within a machining operation,
modifications of individual
parameter values, such as
feed rate, RPM, cutting speed,
exact stop and dwell time can
be specifically controlled in
advance. The corresponding
sections need only to be highlighted on the contour. The parameter values are still available after every recalculation. Program
changes at the control are eliminated.

Managing machine
parameters for the NC
output
The user already decides during NC programming whether
machine components, such as
clamping devices or tailstock
with sleeve or steady rest,
should open or close at a specific Z position at the program
start or program end. The
commands are directly transferred to the postprocessor,
eliminating time-consuming
adjustments on the machine.

Complete overview during simulation

Complete access to the Tebis Sketcher

With material tracking activated, the blank is updated in real
time following each cut. The component and machined areas, as
well as those still to be machined, are highlighted with different
colors. In addition, the opening angle can be freely defined in
the rotational view. This provides a significantly better display of
the tool's position in internal machining. Individual components,
such as the part, blank or protected elements, can be displayed or
hidden. The simulation remains clear, allowing visual representation of the current manufacturing status at all times.

The Tebis Sketcher can be directly accessed from the job manager.
The Sketcher is used to design curves intuitively, parametrically
and associatively. Intuitive: All functions are situation-dependent
and can be accessed quickly. Parametrical: All parameters are
stored and all measurements can be easily edited, even at a later
date. Associative: Any modification initiates a corresponding
update of all variants – dependencies between sketches can therefore be easily created.

The Tebis turning module is fully integrated in the Job
Manager and the Tebis Simulator.
The tools and machines for all drilling and milling modules as well as the turning module are managed in shared
databases.
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