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Current State of the Art of 5 Axis CAM software

Machining strategies

There are many significant advantages of 5-Axis machining, and with continual improvements
overtime some of the disadvantages will be overcome.

Improved cycle times and a better surface finish

In very large surfaces with large radiuses of curvature (such as Car Body Forming Dies) machin-
ing times may be reduced by 20 to 30 percent. This is because of the enormous advantage that
when using 5AxCore the tool path calculations are done on the smooth mathematically correct
surfaces with the machine running more smoothly and therefore the resulting surface finish is
better that those systems that calculate on triangles or comparable entities.

When machining steep regions in cores of injection moulds 5AxCore creates 5-axis swarf tool
paths on convex surfaces that use the outer diameter of the cutter at maximum cutting speed.
This has tremendous advantages that again reduce time and improve surface finish.

Improved surface finish and improved life span of tooling

When machining regions with small surfaces and higher radiuses of curvature ball end mills
have to be used. With 5AxCore the cutter can be tilted to the surface at an optimized angle to
achieve a constant chip load and high federate at the contact point. The surface finish is again
improved with a 25 percent gain in tool life.

3 axis v/s 5 axis

In 3 axis machining of deep cavities with small radii at the bottom very long cutters are required
which increase delivery time and result also in vibrations or deflections when machining. This
can be overcome using 5 axis machining even standard tools and tilting the cutter and holder
away from steep walls when necessary to avoid collisions.



Collision avoidance

Even small movements of the cutter on the surface of the work piece can result in very
large movements in all axes of the 5-axis machine. This is amplified via the tool, holder
and spindle as a mathematically complex 3D Swarf body. With this every surface inside of
the piece is at risk of a collision.

5AxCore calculates for this collision by calculating whether there are any surface-to-
surface intersections. In cases of a collision 5AxCore provides multiple options of avoid-
ance using smooth axis movements.

The simplest, but least effective of the collision avoidance strategies is the retraction of the
cutter along the tool axis until there is no further collision; this is sometimes referred to as
“comp- movement”. This strategy is only useful in some limited cases. An example of this
is that of using drive surfaces to machine to comp-surfaces. The geometry of the tool path
is determined by the drive surfaces and the tool is retracted to the comp surfaces. This
strategy is often used in the machining of tire moulds and door seals in the automotive in-
dustry.

In many cases a more efficient way to avoid collision is to tilt the tool. This applies espe-
cially for holder collisions. As the holder has a considerably larger diameter than the tool
combined with a long distance to the tool tip, even tilting a small angle can avoid the colli-
sion. Powerful algorithms in 5AxCore keep tool and axis movements smooth to avoid prob-
lems on the work piece surface due to excessive axis motions

Another method to avoid collisions is to push the tool out of the work piece in a given direc-
tion. A good application for this collision avoidance strategy is the shaft of a turbine blade.

A common feature of all described col-
lision avoidance strategies is that the
surfaces which are not cut due to colli-
sion avoidance are marked for subse-
guent remaining stock machining.



