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ModuleWorks was founded in 2003 and initially
known for its 5-Axis expertise. Since then the
product range has grown to include all aspects
of simulation, 2-5- Axis machining and industry
focussed solutions for dental applications and 
woodworking.

The strength of the technology and demand 
for 5-Axis machining soon attracted industry 
partners. Today, ModuleWorks has more than 
150 industry partners with over 200,000 
installed seats of software around the world.

ModuleWorks is headquartered in Aachen, 
Germany in a newly acquired 1400 
square meter purpose built offi  ce 
building. In addition, there are 

ModuleWorks develops state-of-the-art toolpath generation
and simulation component technology for Computer Aided
Manufacturing (CAM) applications.

development centers based in Romania, Russia, 
UK and USA making ModuleWorks a truly global 
organization.

In recent surveys organized by Great Place To 
Work™, ModuleWorks was recognized as one 
of the „Best Employers in IT“ for the 3rd year in 
a row.  Additionally, in 2016, ModuleWorks has 
been awarded as one of the „Best Employers 
Germany“, independent of industry.
In addition, ModuleWorks has been presented 
with one of only six „Success through Diversity 
2016“ awards by the German Federal Ministry 
of Economics, in recognition of ModuleWorks‘ 
outstanding and exemplary eff orts in recruiting 

and integrating foreign specialists into 
their new social and professional 

environments in Germany.

About ModuleWorks
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ModuleWorks also off ers specialist
components for blade, blisk, impeller
and automotive port machining.
The MultiBlade component is 
specifi cally designed for the fast and
easy programming of impellers and
bladed disk components and includes
multiple strategies to effi  ciently rough
and fi nish these complex shapes.

The ModuleWorks 5-Axis component
can be combined with ModuleWorks
simulation technology to provide a full
virtual environment, helping to ensure
optimal and safe machining. 
Simulation includes full machine 
simulation, verifi cation of the 
machined stock and toolpath analysis.

A fully comprehensive object-
oriented API allows for fast and easy
integration with a host application.
Our Integration Support Team can
advise on development strategies to
meet your individual needs and get
your product to market in the shortest
possible timescale.

5-Axis
ModuleWorks is renowned for its expertise in 5-Axis machining 

and provides industry proven technology to leading CAD / CAM 
companies around the world.

The ModuleWorks 5-Axis component provides
a full range of machining strategies including

Multi-pass Adaptive Roughing, SWARF, Morph,
Contouring, Flowline and 3- to 5-Axis conversion

to provide a powerful set of fl exible 5-Axis
toolpaths to meet machinists’ needs for even

the most complex shapes.

Multi-pass Adaptive Roughing, SWARF, Morph,
Contouring, Flowline and 3- to 5-Axis conversion

to provide a powerful set of fl exible 5-Axis
toolpaths to meet machinists’ needs for even

the most complex shapes.
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4-Axis, Rotary & Undercuts 
ModuleWorks 4-Axis machining is ideal for rotary parts. 
In addition, ModuleWorks provides a range of  undercut and 
3+2 Axis machining algorithms.

4-Axis rotary machining is commonly
used for the manufacture of oil fi eld and
automotive components such as crankshafts, 
camshafts and drill heads. ModuleWorks
provides a customized set of roughing and
fi nishing toolpaths tailored to meet the
needs of this type of application.

In addition, ModuleWorks provides a range of  undercut 
3+2 Axis machining algorithms.

4-Axis rotary machining is commonly
used for the manufacture of oil fi eld and
automotive components such as crankshafts, 
camshafts and drill heads. ModuleWorks
provides a customized set of roughing and
fi nishing toolpaths tailored to meet the
needs of this type of application.

ModuleWorks also off ers an 
innovative range of features to move 
from 3-Axis to 5-Axis machining, 
taking regular 3-Axis toolpaths 
and adding a tilt element to avoid 
collisions and allow the use of shorter 
series cutters. 3+2- Axis is used where 
appropriate to minimize the tool axis 
changes.

Tilting can also be used to facilitate
the machining of undercut areas
within a Z-level fi nishing strategy, 
which simplifi es programming and 
allows standard tool types to be used. 
Alternatively, lollipop tools may be 
used with 3-Axis cycles to machine 
undercuts.

Together with the toolpath
calculation, ModuleWorks provides
multi-axis posting. This reverse
kinematic solver allows you to post
to any machine, either in the work 
piece coordinate system, machine 
coordinate system or just vector 
output. 2-, 3-, 4-, 5- and even 6- 
simultaneously driven axes are
supported.



ModuleWorks 3-Axis Adaptive
Roughing maintains a constant
tool load and smooth toolpath to
dramatically increase material removal
rates, lower cycle times and extend
tool life.

All machining strategies are optimized
for high speed machining applications
off ering intelligent ordering, corner 
rounding, smooth leads and effi  cient 
linking transitions between passes.

Finishing strategies all respect a stock
defi nition and include automatic rest
material, steep, shallow and fl atland
detection to reduce cycle time and
provide a high quality surface fi nish.

3-Axis
The ModuleWorks 3-Axis machining component uses

STL mesh geometry to generate accurate gouge free
toolpaths on 3D models.

The library off ers a full range of fl exible 
Roughing and Finishing machining 

strategies including intelligent Adaptive 
Roughing, Rest Roughing, Flatlands, 
Pencil Machining and Rest Finishing.
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Pencil Machining and Rest Finishing.



2-Axis 
ModuleWorks also provides a range of toolpaths to meet
your needs for 2D + 2½D applications on prismatic type
parts.

Conventional lace and concentric
pocketing strategies are complimented
by state-of-the-art Adaptive Roughing
which maintains a constant tool load
and smooth toolpath for faster
cutting rates, lower cycle times
and extended tool life.

The engraving toolpath is ideal for sign making and other artwork applications 
giving an artistic fi nish to sharp and fully detailed shapes and lettering. 
The Engraving cycle supports Roughing and Finishing and allows machining with 
the tapered cutters commonly used for these applications.

Contour fi nishing provides single or
multi-pass strategies with a full range
of lead-in/lead-out options to provide
optimal cutting conditions and
support for G41/G42.
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which maintains a constant tool load
and smooth toolpath for faster
cutting rates, lower cycle times
and extended tool life.



ModuleWorks Adaptive Roughing can
be applied as a machining strategy 
on wireframe geometry (2D and 
2½D), and all forms of 3D geometry 
(solids, surfaces and STL mesh). All the 
standard 3-Axis Roughing features are 
fully supported.

A full 5-Axis Adaptive Roughing
strategy is also off ered, allowing the
technology to be used in almost any
machining scenario.

Adaptive Roughing
ModuleWorks Adaptive Roughing is a cornerstone of its

state-of-the-art machining technology providing the very
latest techniques for high speed machining.

Adaptive Roughing maintains a
consistent tool engagement and
delivers smooth toolpath motion
to dramatically increase material

removal rates, reduce cycle time and
extend tool life.
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Adaptive Roughing includes full 
support for open pockets, arbitrary 
stock models, intermediate slices and 
Rest Roughing. Pre-drill holes and a 
range of Ramp options are included.

Adaptive Roughing
ModuleWorks Adaptive Roughing is a cornerstone of its

state-of-the-art machining technology providing the verystate-of-the-art machining technology providing the verystate-of-the-art machining technology
latest techniques for high speed machining.

Adaptive Roughing maintains a
consistent tool engagement and
delivers smooth toolpath motion
to dramatically increase material

removal rates, reduce cycle time and
extend tool life.



Machine Simulation
ModuleWorks state-of-the-art Simulation components provide 
your application with high performance machine simulation 
and toolpath verifi cation tools.

The Machine Simulation component
provides support for milling, turning,
CMM, robotic, woodworking and dental
applications and can be tailored
for custom applications via
fl exible kinematic defi nition,
powerful APIs and other
customization tools.

ModuleWorks Machine Simulation can
be used from the simple to the most
complex of machining operations
including 5-Axis and combined mill/
turn machining.

A library of more than 100 diff erent
machine kinematics is provided as
a starting point but virtually any
kinematic combination is supported.

Machine Simulation provides
the customer with a full virtual
environment that will detect
potentially dangerous problems
such as proximity alerts, collisions
and axis overrun errors, helping to
ensure a safe and optimal machining
environment.
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The Machine Simulation component
provides support for milling, turning,
CMM, robotic, woodworking and dental
applications and can be tailored
for custom applications via
fl exible kinematic defi nition,
powerful APIs and other
customization tools.



A full range of error detection tools
are provided and verifi cation can be
programmed to stop when collisions
are detected, allowing immediate
identifi cation and correction of any
programming errors.

Analysis tools can detect and
measure gouges and areas of excess
material on the fi nal cut model
which can be saved to STL mesh for
use in subsequent manufacturing
operations.

Cutting Simulation
ModuleWorks full Cutting Simulation adds value to your

application with high performance verifi cation to provide 
highly accurate verifi cation of stock removal for milling, turning 

and combined mill/ turn applications.

The Cutting Simulation component is fast and
accurate even with the largest and most

complex multi-axis toolpaths. Adaptive
refi nement technology shows

precise defi nition of the machined
component even on the smallest

of features.
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The Cutting Simulation component is fast and
accurate even with the largest and most

complex multi-axis toolpaths. Adaptive
refi nement technology shows

precise defi nition of the machined
component even on the smallest

of features.

Animation allows the user to preview
what will happen on the machine. 
A video style user interface allows the 
user to pause, play, step, rewind and 
fast forward through to toolpath.



CNC Simulation

No G-code parsing required.
Simulation uses actual axes
positions as calculated by the CNC’s
interpolator.
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Recent advances in CNC control hardware have made real time simulation 
on the CNC control a reality and ModuleWorks has been working with 
control manufacturers for some time to scale its simulation and verifi cation 
technology to the CNC control.

By working directly with the
manufacturers of CNC controls, our
development teams have delivered
simulation technology to the CNC
control providing a collision-free
environment in real time,
helping ensure a safe
and right fi rst time
environment.

Implementations are designed
based on the PLC / CNC
hardware available. Tablet technology
has added a new dimension to
the possible solutions available by
combining tablet computing with
conventional NC controls for real time
simulation.

Collision Detection works on real
3D objects and includes Proximity
Alert functions with multiple safety
distances.
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By working directly with the
manufacturers of CNC controls, our
development teams have delivered
simulation technology to the CNC
control providing a collision-free
environment in real time,
helping ensure a safe
and right fi rst time



Tools, holders, stock and fi xtures are
stored in an easy-to-use integrated
library allowing everything required
for basic simulation to be quickly
defi ned. A DNC facility provides
fast transfer to and from the target
control.

The full range of 3-5 Axis motion is 
supported with color coded display 
for each tool to diff erentiate between 
cutting and non-cutting motion. 

NC Editor
The ability to view and make simple changes to an NC 
fi le is very useful on the shop-fl oor. The ModuleWorks 

NC Editor is a powerful editing tool.

The ModuleWorks NC Editor can be easily 
confi gured for almost any CNC control 

and off ers a color coded textual and 
graphical view of the NC code. An NC 

code orientated set of navigation 
and editing features makes it easy 

to validate and fi ne tune NC 
programs.
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code orientated set of navigation 
and editing features makes it easy 
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Features like incremental and absolute 
interpolation, canned cycles, cutter 
compensation, plane support, 
unlimited work off sets, subprograms, 
units, scaling, retract and machine 
zero return strategies can be 
customized for diff erent control 
types.



Dental

Customizable grinding strategies of
ModuleWorks Dental Framework
ensure the optimal method of
machining to extend the tool life of
grinding burrs.
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The ModuleWorks Dental Framework is tailored specifi cally
for the dental industry and provides high performance
3-to 5- Axis milling and grinding strategies combined with 
a post processor for a variety of dental milling machines and
also, optionally, simulation.

It can be used for fast and effi  cient manufacture of
dental components such as copings, crowns, inlays,
veneers, bridges, models, splints, dentures, 
premills and dental implants. 
ModuleWorks is focused on helping
its dental partners keep ahead of 
the competition by providing
innovative toolpath technology 
to minimize calculation
time and milling time and 
maximize tool life while
maintaining a high 
quality surface fi nish.

ModuleWorks 3+2- Axis and 5-Axis
automatic undercut algorithms
are tailored specifi cally for dental
applications and automatically detect
those undercuts which are invisible
from top and bottom. Accordingly,
3+2- Axis or 5-Axis toolpaths are
created only in the detected undercut
regions resulting in optimized
machining processes.

ModuleWorks Dental Framework also
provides dedicated rotary roughing
and fi nishing toolpath strategies for
the effi  cient milling of premills.
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The woodworking industry is 
adopting many of the latest CAD/CAM 
technologies for both design and 
manufacture. ModuleWorks provides 
dedicated CAM functionality which 
can be easily integrated into any 
system.

Wood and Stone
ModuleWorks off ers a component framework tailored to the

needs of the woodworking and stone cutting industries. It 
includes 3-to 5- Axis toolpath generation strategies and a 

comprehensive simulation package.

In addition to the standard machining
operations, the framework off ers

support for drill blocks, aggregates,
form tools, saw cutting and

optimization for large panel parts, 
which are common requirements for 

wood and stone manufacturing.
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ModuleWorks off ers a component framework tailored to thecomponent framework tailored to thecomponent framework
needs of the woodworking and stone cutting industries. It 
includes 3-to 5- Axis toolpath generation strategies and a 

comprehensive simulation package.

In addition to the standard machining
operations, the framework off ers

support for drill blocks, aggregates,
form tools, saw cutting and

optimization for large panel parts, 
which are common requirements for 

wood and stone manufacturing.

Stone machining is also adopting 
modern CAD/CAM software to ease 
the production of complex parts. 
Support for very large cutters and 
specialized 5-Axis cycles have been 
developed to machine even the most 
complex parts.

ModuleWorks technology includes 
a range of features designed to 
support the machines found in 
these industries, including Drill Block 
support, Drill Head changing, Form 
Tool support, Saw cutting (including 
Chainsaws) and advanced Simulation.



Applications

ModuleWorks toolpath strategies
have been tailored to support path
generation for the many diff erent
applications. They take almost any
geometry type for input and generate
highly effi  cient toolpaths for your
application.
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The fl exibility of the ModuleWorks components allows them to
be used in a wide variety of areas outside of conventional milling 
and turning applications. These include CMM, Robotics, Water Jet, 
Laser, Grinding and Jewelry applications.

ModuleWorks Simulation will handle almost any
machine tool confi guration making it ideal for
simulation of robotic and CMM processes.
The kinematic solver provides
simulation of these processes and
also provides for a hardware
interface to a robotic arm,
CMM or scanning arm.

The ModuleWorks Simulation engine
will show all motion types including
display of tool positions and axis
vectors. The machine may be 
positioned manually or automatically 
to follow a programmed path.

Clash detection will quickly detect
any collision between machine tool
components, clamps, fi xtures and
holders providing a safe and right fi rst
time environment.
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ModuleWorks Simulation will handle almost any
machine tool confi guration making it ideal for
simulation of robotic and CMM processes.
The kinematic solver provides
simulation of these processes and
also provides for a hardware
interface to a robotic arm,
CMM or scanning arm.



In the automotive industry, 
ModuleWorks has been involved 
in projects to develop a range of 
functionality to automate and simplify 
the use of specifi c manufacturing 
operations. 

Projects
In addition to state-of-the-art machining and simulation components, 

ModuleWorks also provides software development expertise 
that can help you get new products to market fast and eff ectively.

The ModuleWorks team of more than 
90 engineers can help you defi ne and 

implement successful integration 
strategies for integrating the 
ModuleWorks products. They

can also take part in turnkey
development projects from

conception to delivery,
providing additional resources 
for your R&D team when they 

are needed.
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providing additional resources 
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The aerospace sector is another 
industry in which ModuleWorks 
technology and development 
expertise has been used to develop 
specialist machining methods for 
improved effi  ciency. 

In many other engineering 
applications, the ModuleWorks 
development team has completed 
projects to help with the automation 
of complex machining methods and 
processes.



ModuleWorks GmbH
Henricistrasse 50
52072 Aachen, Germany

FON: +49 241 9900040
info@moduleworks.com
www.moduleworks.com
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