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Freeform surface machining
- Definition

The freeform surface is a surface whose shape is (only roughly) defined,
e.g. by control points (to be approximated) and boundary curves (to be
interpolated). The term pertains to geometric data processing.

Generally, as few axes as possible should interpolate during machining
(process control, risk of collision, etc.).
For the machining of freeform surfaces, 5-axis simultaneous
machining is not necessary in most cases. In the so-called 3+2 mode, the
axes are positioned (swiveled to a defined degree position) and then 3-axis
simultaneous machining is performed.
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See video: SINUMERIK Live - "Multi-sided machining milling 3+2 axes"



CAD-CAM-CNC process chain
- a matter of surface quality

CAD CAM POST-
PROCESSOR
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Original freeform Facets (polyhedra),
feedrate, speeds

Straight tool paths Speed and path
control

CNC



CAD-CAM-CNC process chain
- the output by the postprocessor (example NX)

The quality
of the CAD-CAM
process chain
output has a
significant
influence on the
workpiece quality
when machining
freeform surfaces.
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CAD-CAM-CNC process chain
- the best possible point distribution
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Workpiece quality

Point distribution
Even the best CNC
cannot compensate for
a poor quality point
distribution in the NC
program!

High quality
workpiece surfaces
can only be produced
with a harmonious
point distribution.



High Speed Setting cycle - CYCLE832
- all in one
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Machining / dynamic response - Top Surface / Top Speed / Top Speed Plus / contour tolerance

The function "High Speed Settings" CYCLE832 is used to preset data for the machining
of freeform surfaces so that optimum machining becomes possible.



Look Ahead and CNC block compression
- The two basic components of Cycle832
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Top Surface stands for intelligent motion control for optimum workpiece surface at maximum machining speed
and is made up of two basic components: the Look Ahead function and CNC block compression.

Look Ahead [G645] CNC compressor [COMPSURF]

• Predictive modal speed profile
at the greatest possible speed

• Definable rounding of corners

• Grouping of CNC blocks (G0, G1, G2, G3) into 5th-order
polynomials (NURBS) within a defined tolerance band

• Generation of smooth paths with constant curvature



Top Surface / Top Speed Plus

• Top Speed Plus is an application-
specific adaptation.

• Top Speed Plus is available after
selecting Top Surface and must be set
up by the machine manufacturer.

• With Top Speed Plus,
position setpoint filters are used in the
CNC SINUMERIK 828D / ONE to
increase productivity.
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Freeform surface programs

CNC memory
- freeform surface programs on any storage media

© Siemens 2022

Freeform surface programs can be stored in the CNC user memory (observe the storage limit!)
as well as preferably on any external storage media.

External storage media

• Arbitrarily nested CNC programs (subprogram technique)
• Arbitrarily structured programs (arbitrary program jumps)
• Limited memory

CNC

USB devices

Network drive

User CF/SD Card
(SINUMERIK 828D only)

Memory on system CF card or hard drive

• "Unlimited" memory
• Execution from external storage media with the optional

"Execute External Storage [EES]" function.

CNC user memory



External storage mediaCNC memory

SINUMERIK Program Manager Machining

Manage

CNC editor

The SINUMERIK Program Manager
- unrestricted access to all storage locations
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The SINUMERIK Program Manager allows unrestricted management, editing and executing
of freeform surface programs on any storage media.



MD51028 Bit3=1

N20 ;Operation : SEMIFINISH_F
N21 ;Second Tool
N22 T=8 D1
N23 M6
N23 S20000 M3
N24 G54 G0 Z100.
N25 G40 G17 G710 G94 G90 G60 G601 FNORM
N26 CYCLE832(0.01,_TOP_SURFACE_SMOOTH_ON+_ORI_FINISH,1)
N30 MSG("MILL_SEMI_FINISH")
N32 X0.0 Y0.0
N33 G0 X-101.05357 Y-73.369205 Z1.447027
N34 ;Approach Move
N35 Z-26.450447
N36 ;Engage Move
N37 G1 X-101.215633 Y-73.207143 Z-26.920805 M8 F13000.
N38 X-101.332896 Y-73.089879 Z-27.417054
N39 X-101.403355 Y-73.019421 Z-27.930703
N40 X-101.425803 Y-72.996973 Z-28.452964
[…]
M30

Interrupt point and block search
- fast re-entry into large programs
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A highlight is the so-called interrupt point.
In the event of a reset, a power failure or other program termination/failure,
work can be continued/restarted without any problems at the point where the failure occurred. This is done by means of block search
mode.
This block search leads to a significantly accelerated re-entry into the machining process.



Thank you very much
for your
attention

• In freeform machining, mainly 3 or 5-axis
milling machines are used, which usually
operate in
3-axis simultaneous mode.

• An important success factor in tool and
mold making is mastering the complete
CAD/CAM/CNC process chain.

• With the "Top Surface" and "Top Speed
Plus" options, which require a license,
Sinumerik offers new functions that
provide optimum technologies for
machining freeform surfaces.

• With the current SINUMERIK portfolio,
Siemens offers perfect solutions for CNC
applications in tool and mold making.
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