
5-AXIS LASER CUTTING

VIRTUAL TEACH-IN PROGRAMMING 
IN THE PRODUCTION OF PROTOTYPES 
AND SMALL JOB LOTS.

The Tebis CAM module 5-Axis Laser Cutting is used to generate multi-axis NC programs
offline for laser cutting applications. The software applications range from machining
body sheet metal and sections to the production of jigs and fixtures as well as the
operation of welding robots and automatic water torches.

Like all other Tebis CAM modules, 5-Axis Laser Cutting also benefits from close inte-
gration with Tebis CAD functions. The ability to easily generate missing curve or surface areas means
that work can begin at any time. This option is always an advantage, especially when monitoring 
for collisions. However, CAD surfaces are not absolutely necessary to operate the Tebis laser-cutting 
module. Thanks to state-of-the-art vector and constraint technology, the system can be used for 
5-axis applications even if no CAD surfaces are available. 

5-axis 
laser cutting
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TEBIS CAM – 5-AXIS LASER CUTTING

Interactive calculation of contour-cutting programs: 
Automatically or step-by-step
When calculating the cutting programs, the operator not only
specifies the actual trim curve, but also the cutting strategy, 
sets macros for laser head approach and departure as well as 
for unwinding the head after rotary movements and selects the
machine and material to be cut. Tebis then calculates the trim
paths. The calculation can take place in either automatic or 
interactive step-by-step mode.
In interactive mode, the system generates step-by-step inter-
mediate results that the operator either accepts or corrects. 
For example, he can influence the start position and spatial 
location of the laser head as well as the areas to be cut and the
order in which they are machined. This enables operators of 
the Tebis programming system to use their own expertise when
programming trim paths.

Machining features separately saves time
While the trimming programs are being calculated, special detec-
tion functions analyze the trim curves and detect standard geo-
metric shapes (features) such as holes, slots and rectangles with
sharp and rounded edges. The advantage is that Tebis passes these
standard geometries on to the NC program, making it possible to
streamline the processing of specific areas using the NC controller's
special system of subroutines.

The operator optimizes any segment 
of the proposed trimmed curve in online
mode.

Tebis automatically detects shapes like slots and circles and identifies them as 
machining features.

If necessary, this can produce trim 
curves composed entirely of line and 
circle segments.
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Semi-automatic and fully automatic collision checks
If CAD surfaces are available, collisions are checked automatically
during NC program calculation, taking the entire laser head into
account. Collision checks of this type can also be extended to
clamp elements, provided that you have specified their actual
locations in the CAD model so that they can be identified as stop
surfaces. 
Tebis automatically detects areas where there is danger of collisions
with the component or other obstacles, allowing the user to avoid
them interactively via a graphical display. Tool path calculations
automatically take into account the machine's kinematic proper-
ties such as tilting limits or preferred starting position. In fully
automatic mode, the system automatically calculates evasion move-
ments for avoiding detected collisions. The user is able to specify
the evasion strategy.

Visual assisted interactive NC-path editing
The operator can perform high-quality simulations and analyses 
of calculated trim paths. Areas with large rotary movements or
high side deflection are automatically detected and highlighted
graphically, as are areas of possible collision. 
Powerful graphical-interactive functions are available for editing
the identified path areas. For example, you can minimize unwanted
or excessively large rotary movements and avoid collisions by
changing the spatial orientation of the laser head. Tebis stores 
all user input – including all subsequent intermediate results – 
so that they can be changed later on.

At the press of a button, the collision
analysis identifies all areas of the cut
curve (red) where the laser head is likely
to touch the component or another
obstacle.

Once the laser head's spatial setting 
has been changed, the collision analysis
shows only green vectors.

Tebis detects excessively large rotary
movements of the C axis, allowing them
to be optimized in real-time mode.
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