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Introduction

Siemens NX compatibility
The latest release of iMachining for NX is compatible with Siemens NX 9, 10, 11 and 12 versions 
or its later Continuous Releases.

How to get iMachining for NX
iMachining for Siemens NX is available for download using your customer login credentials at 
www.imachining4nx.com/downloads/

License management
The iMachining for NX license management is independent from the Siemens NX licensing. The 
following rules apply to the iMach4NX license manager:

• It can be installed on the same server as the Siemens Manager.

• It will run on Windows Server 2008 R2.

• It must be run on a Hardware Key, not a software-based Product Key.

Provided below are helpful links related to the iMachining for NX licensing:

• Link to document about setting up Network License Manager

• Link to video about activating the Product Key online

• Link to You Tube video on creating C2V file

Installation
First and foremost, all Anti-Virus services must be completely shut down for the installation.

Depending on the Anti-Virus software, this can be as simple as right clicking on the icon in the 
System Tray and disabling until reboot, or it can involve manually stopping and disabling the 
individual services.

https://www.imachining4nx.com/downloads/
https://sentinel.solidcam.com/doc/network_license.html
https://www.youtube.com/watch?v=StApLkTpsBk&t=11s
https://www.youtube.com/watch?v=IVQqQFW0bmM
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We strongly recommend turning down User Account Control Settings (UACs) to “Never notify”, 
at least for the installation.

If policy dictates that UACs be elevated for daily use of the computer, you will need to assign 
Administrator privileges to the executable. However, the best results for installation are achieved 
by using “Never notify” in the UACs.

After you have downloaded iMachining for NX, run the *.exe file to start installing your new/
updated software.

The InstallShield Wizard appears to guide you through the program setup process.

Click Next to continue.
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In order to use the software, you must agree to the licensing terms and conditions set forth in the 
iMachining™ END-USER SOFTWARE LICENSE AGREEMENT.

After carefully reading the license agreement, select I accept the terms in the license agreement 
to confirm that you accept the terms and click Next to continue.

The iMachining technology uses higher feed rates for cutting and repositioning than typically 
used, which may cause issues with some NX CAM post processors. It is important that you read 
and understand the message displayed, and you should contact your reseller or NX CAM support 
if you have any questions or concerns.

To continue with the installation, you must first confirm that you understand the contents of the 
message by clicking I have read and understand this message.

Click Next to continue.
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Select the language you want to install.

After clicking Next, choose the installation destination. By default, the InstallShield Wizard will 
create the appropriate folder on the hard drive of your computer.

You can click Change if you prefer a different destination. Otherwise, click Next to confirm the 
installation to the default folder.

Click Install to complete the installation process.
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During installation, the iMachining for NX Connector Tool is displayed. Select the Siemens NX 
version to which you want iMachining for NX connected and click Apply & OK.

This installs the appropriate iMachining Connector that automatically modifies and manages the 
Siemens NX template files required to integrate iMachining for NX with your NX version.

The Connector Tool closes and the iMach4NX license manager is installed.

When the installation completes, click  to exit the InstallShield Wizard.

Enjoy your iMachining for NX software!
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About this document
This Reference Guide is intended for Siemens NX CAM users and is designed to provide a basic 
understanding of the iMachining technology and the information needed to get started with 
iMachining for NX.

About iMachining
Developed by SolidCAM, iMachining for NX provides an integrated machining solution for 
Siemens NX CAM. iMachining is an intelligent high speed milling technology that is designed to 
produce fast and safe CNC programs to machine mechanical parts with first part success 
performance. The word fast meaning significantly faster than traditional machining at its best 
and the word safe meaning without the risk of breaking tools or subjecting the machine to 
excessive wear, all while maximizing tool life.

To achieve these goals, the iMachining technology uses advanced, patented algorithms to 
generate smooth tangent tool paths, coupled with matching conditions, that together keep the 
mechanical and thermal load on the tool constant, while cutting thin chips at high cutting speeds 
and deeper than standard cuts (up to 4 times diameter).

There are the two distinctive iMachining features that make the technology unique – they are 
the iMachining tool paths and the iMachining Technology Wizard.
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iMachining tool paths
iMachining generates morphing spiral 
tool paths that spiral either outwardly 
from some central point of a walled 
area, gradually adopting the form of and 
nearing the contour of the outside walls, 
or inwardly from an outside contour of an 
open area to some central point or inner 
contour of an island.

As a result, iMachining manages to cut irregularly shaped areas with a single continuous spiral.

To machine narrow passages, separating channels and tight corners, iMachining uses 
proprietary constant load one-way tool paths.

In some open areas, where the shape is 
too irregular to completely remove with a 
single spiral, proprietary topology analysis 
algorithms and channels are used to 
subdivide the area into a few large irregularly 
shaped sub-areas and then machines each 
of them by a suitable morphing spiral, 
achieving over 80% of the volume being 
machined by spiral tool paths.

Since spiral tool paths have between 50% and 100% higher Material Removal Rate (MRR) than 
one-way tool paths, and since iMachining has the only tool path in the industry that maintains 
a constant load on the tool, it achieves the highest MRR in the industry.

iMachining also performs an automatically optimized tool path when finishing 2.5D features. 
The finish tool path is executed in several consecutive steps with intelligent tool movements, 
all of which would be programming intensive and difficult to achieve using traditional 
machining methods. Because of its highly systematic approach to finishing and dedication to 
eliminate over engagement, the iMachining technology is able to further maximize tool life.
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iMachining Technology Wizard
A significant part of the iMachining system is 
devoted to calculating synchronized values of feed 
rate, spindle speed, axial depth of cut, cutting 
angles and (undeformed) chip thickness based 
on the mechanical properties of the workpiece 
and cutting tool, while also keeping within the 
boundaries of the machine capabilities (maximum 
feeds and spindle speed, power and rigidity).

The iMachining Technology Wizard, which is 
responsible for these calculations, provides the 
user with the means of selecting the level of 
machining aggressiveness most suitable to the 
specific machine and setup conditions and to their 
production requirements (quantity, schedule and 
tooling costs).

Another critical task performed by the Technology Wizard is dynamically adjusting the feed to 
compensate for the dynamically varying cutting angle – a by-product of the morphing spiral, 
thus achieving a constant load on the tool, which further maximizes tool life.
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iMachining operations overview
iMachining is considered a custom NX Open program and therefore uses the Mill User-Defined 
processor to generate its proprietary tool paths. Since iMachining 3D tool paths are generated 
according to the proven algorithms of iMachining 2D and the Technology Wizard, most 
iMachining specific parameters are common between its operations.

iMachining 2D and iMachining 3D each supports various machining strategies (or technologies 
in the case of iMachining strategies).

An iMachining operation in general can be very complex, but it always performs the machining 
of one or more geometries using one cutting tool, and the operation tool movements are 
executed within specified sets of machining levels.

Unlike most other NX CAM operations, iMachining requires minimal input from the user. 
Whether it is iMachining 2D or iMachining 3D, the minimum requirements for defining an 
operation includes the following stages:

• The Geometry definition informs the iMachining technology what and where you want 
the operation to machine.

• The Tool definition is used by the iMachining Technology Wizard as well as in several 
other operation calculations.

iMachining operations

iMachining 2D
iRough + iFinish technology

iRest technology

3D General technology

3D Prismatic technology

iFinish technology

iMachining 3D

iRough technology

Geometry

Cut Levels

Tool
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• The Cut Levels definition informs the iMachining technology at what Z-levels to start 
and end the operation machining.

Since iMachining uses the solid model data, the Cut Levels definition occurs automatically 
when the geometry is defined. Only when using NX CAM’s part boundaries will you have 
to define the machining levels.

With the Geometry, Tool and Cut Levels definitions present, all other iMachining operation 
parameters receive automatically calculated values according to built-in formulas and 
algorithms. Dependencies exist between many parameters, which are managed by the 
iMachining Technology Wizard to provide calculated sets of Cutting conditions. If desired, you 
can modify the parameters or define additional options based on your proficiency level. If any 
parameters are edited, the values of dependent parameters are dynamically updated and the 
Cutting conditions are automatically synchronized.

iMachining 2D operations
iMachining 2D efficiently performs the rough, rest and finish machining of prismatic parts 
and features.

Compared to the best traditional 2D high speed milling strategies, iMachining 2D 
significantly reduces programming time with its simplified operation definition process 
and knowledge-based Technology Wizard. Every iMachining 2D operation can save up to 
70% in machining time.

iMachining 2D enables you to perform machining tasks that are specific to the chosen 
Technology type. iRough, iRest and iFinish operations can be defined separately according 
to your needs, and the iRough + iFinish and iFinish technologies independently provide 
a combined functionality that can simplify the overall task of programming as well as 
automate the machining process.

The tasks performed by the iMachining 2D Technology types are described in 
more detail in the User Interface > Technology types (strategies) section.
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With regard to Volume Based 2.5D/Planar Milling, the iMachining 2D Technology types 
are designed to fulfill all your productions requirements.

iMachining 2D geometries
iMachining 2D can be used to program most prismatic parts and features of your Siemens 
NX models. For all features, the machining geometry is considered a pocket that is either 
closed, open or semi-open (containing open edges).

For iMachining 2D operations, the Geometry definition fundamentally requires the use 
of part boundaries, referred to as chain geometries in iMachining, that are defined by 
selecting CAD elements such as model faces, curves or edges. Based on the selections in 
combination with the solid model data, iMachining’s Feature Recognition technology can 
detect and define the part machinable features. With chain geometries, the resulting tool 
path is able to produce a final workpiece that is accurate to the original CAD model.

Illustrated below are some simple examples of iMachining 2D geometries (defined using 
NX CAM’s part boundaries) and the tool path techniques used to machine each geometry.

Closed pocket

In this example, the machining geometry 
is defined by a single closed chain on 
the pocket contour. iMachining uses the 
helical data from the operation to enter 
into the pocket followed by a morphing 
spiral to the outer walls and trochoidal-like 
tool path in the corners.

Closed pocket with island

In this example, the machining geometry 
is defined by two closed chains: the pocket 
contour defines the first chain and the 
internal island contour defines the second 
chain. A helical entry is performed into the 
pocket followed by a moat to separate the 
island from the remaining material, where 
morphing spirals can then be formed to 
the outer walls.
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Closed pocket with entry geometry

In this example, the machining geometry is 
defined by two chains: the pocket contour 
is closed defining the first chain and the 
internal contour (marked as open) defines 
the second chain. iMachining considers the 
internal chain a “precut area” and uses it 
for entry. The tool feeds down in the open 
area and then forms a morphing spiral to 
the outer walls of the pocket.

Closed pocket with entry hole and two islands

In this example, the machining geometry 
is defined by several closed chains: the 
pocket contour defines the first chain and 
the internal island contours define the 
remaining chains. Using the pre-drilling data 
from the operation, iMachining enters into 
the pocket by which the tool first performs 
helical ramping to remove the recognized 
drill point material from the bottom of the 
hole. Both islands are then separated and a 
final morphing spiral formed.

Open pocket

In this example, the machining geometry is 
defined by a single chain (marked as open) 
on the pocket contour. The tool approaches 
the material from the outside and starts 
machining at the open chain. At one end, 
the corners are removed with trochoidal-
like tool path until a morphing spiral can 
be formed, collapsing inwardly near the 
central point of the pocket.
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Open pocket with island

In this example, the machining geometry is 
defined by two chains: the pocket contour 
(marked as open) defines the first chain and 
the internal island contour is closed defining 
the second chain. The tool approaches the 
material from the outside and collapses 
inwardly on the island with a morphing 
spiral.

Semi-open pocket with island and one open edge

In this example, the machining geometry is 
defined by two chains: the pocket contour 
(with edges marked as open) defines the 
first chain and the internal island contour 
is closed defining the second chain. The 
tool approaches from the outside and 
enters through the open edge. Trochoidal-
like tool path is used until the island is 
reached, where it is separated by a moat so 
a morphing spiral can be formed to remove 
the remaining material.

Semi-open pocket with two open edges

In this example, the machining geometry 
is defined by a single chain (with edges 
marked as open) on the pocket contour. 
The tool approaches the material from the 
outside and enters through one of the open 
edges. iMachining uses separating channels 
to separate the walls from the majority 
of the material, which is removed by a 
morphing spiral.
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iMachining 3D operations
iMachining 3D efficiently performs the roughing, rest machining and semi-finishing of 
molds, complex 3D parts and 3D prismatic parts.

Compared to the best traditional 3D high speed milling strategies, iMachining 3D 
significantly reduces programming time with its simplified operation definition process 
and the knowledge-based Technology Wizard of iMachining 2D. Every iMachining 3D 
operation can save up to 90% in machining time.

Like iMachining 2D, iMachining 3D enables you to perform machining tasks specific to the 
chosen Technology type, 3D General or 3D Prismatic. A single operation can be defined 
to perform the roughing and rest roughing of an entire 3D part. All the volumes requiring 
removal are subdivided into milling regions. Sophisticated analysis algorithms are used to 
determine the optimal order of Step down (roughing) and Step-up (rest roughing) tool path 
passes. By achieving its unique local machining feature, iMachining 3D is able to eliminate 
almost all retracts and long position moves.

Using the proven algorithms of iMachining 2D and intelligent localized machining, roughing 
tool paths are generated first via deep Step down cutting passes.

Step down
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iMachining 3D works in a mode that cuts only the rest material. After achieving the final 
reachable depth (by the current tool) of the current region, rest roughing tool paths are 
then generated via Step-up cutting passes to remove all rest material on contoured surfaces 
of general shaped 3D parts or on higher planar surfaces of 3D prismatic parts.

For general shaped 3D parts, iMachining 3D produces and maintains a True Scallop on all 
machining surfaces by dynamically adjusting the Step-up height according to the local 
contour of each individual surface.

The iMachining 3D Technology types provide a complete machining solution for all your 
3D parts when combined with other NX CAM operations for finishing. iMachining 3D 
can even be used to rough your 3D parts entirely followed by iMachining 2D to finish 
prismatic parts or any planar surfaces of general shaped parts.

iMachining 3D geometries
For iMachining 3D operations, the Geometry definition occurs automatically by inheriting 
the Part geometry from the WORKPIECE. iMachining 3D analyzes the solid model data 
and recognizes all its features and depths without the need for defining part boundaries 
or specifying feature information such as Pocket depth, etc.

Step-up

True Scallop
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In order for the solid model of the target to be inherited automatically, the Part geometry 
must be defined in the WORKPIECE definition.

It is also important to define the Blank geometry since the first iMachining 3D operation 
for producing a part not only uses the target solid model but also the initial solid model 
of the stock as input.

iMachining 3D works in a mode that cuts only the rest material, enabling it to also utilize 
the In Process Workpiece (IPW) of NX CAM from a previous operation, or the 3D model 
of a casting or a forged part, as input for the starting stock of the current operation. 
During calculation of the tool path, the IPW is dynamically updated by each cutting move, 
and thus reflects the exact shape of the remaining stock at every stage of the operation 
machining so that no time is wasted on air cutting.

For 3D model geometries, iMachining generates and works with a faceted representation 
of the original CAD model. The resulting tool path is able to produce a final workpiece that 
is consistent with the faceted model.

Shown below is a simple example of the Geometry definition for use in iMachining 3D.

Blank geometry (stock) Part geometry (target)

The initial stock solid model and the target solid model define the machining geometry. 
Below are the iMachining 3D tool path techniques used to machine the geometry.

iMachining uses the helical data from the 
operation to enter into the pocket. Stepping 
down to the full depth, the tool first performs 
a morphing spiral followed by trochoidal-
like tool path in the corners. Step-up cutting 
passes are then executed by way of thin 
planar slices, creating a staircase-like effect 
on the contoured surfaces, to remove the 
remaining material.

(Model shown with transparency for clarity)
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Software versions used for this Reference Guide
The screenshots in this Reference Guide were made using iMachining for NX 2021 SP4 integrated 
with Siemens NX 12.0.2.9 running on Windows 10. If you are running on a different version of 
Windows, you may notice differences in the appearance of the menus and windows. These 
differences do not affect the performance of the software.

Conventions used in this Reference Guide
This Reference Guide uses the following typographic conventions:

Bold
This style is used to emphasize iMachining for NX and NX CAM 
options and commands.

For example, clicking the User Parameters button displays the 
groups and parameters...

Italics
This style is used to emphasize NX CAM related names.

For example, the In Process Workpiece (IPW) of NX CAM is a 
geometric shape...

The lamp icon is used for explanations and notes.
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User Interface

User Interface

SolidCAM is a Siemens Software and Solution Technology Partner. Using their provided APIs, an 
iMachining interface has been developed that is fully integrated in Siemens NX, making it familiar 
to those already using NX CAM. The following user interface topics explain how to get started with 
iMachining for NX and what parameters are used by its exclusive, patented Technology Wizard.

This document assumes that you are knowledgeable of the overall functionality of NX CAM and 
the commonly used parameters found within its Manufacturing application.

iMachining Database Settings
The Technology Wizard provides optimal sets of Cutting conditions that are specific to each 
iMachining operation and to your machining case. To do so, your machine specifications and 
work material properties must be accurately defined in the iMachining Database Settings.

These settings can be accessed by clicking iMachining Database on the iMachining tab of the 
NX Ribbon bar.

The iMachining Database Settings dialog box is displayed.

The iMachining Database consists of two database collections:

1. Machine – click this menu to select a machine from the list.

The current iMachining for NX version includes a Machine Database with Haas_SS and 
Hermle_C30_TZ machines.

2. Material – click this menu to select a work material from the list.

All iMachining for NX versions are supplied with a basic Material Database of more than 
70 different materials.
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iMachining Database overview

Clicking the Edit Databases button enables you to add new machines and 
work materials to the iMachining Database.

The iMachining Database dialog box is displayed.

This is the interface that enables you to manage the machines/materials 
contained in the iMachining Database that are available for selection in 
the database lists.

The corresponding machine and material files are stored in the directory 
C:\Users\Public\Documents\SolidCAM\iMachining_for_NX_2021\
Tables\iDataBase).
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User Interface

The machine files are given the *.MACdbx file extension and the material 
files are given the *.MATdbx file extension.

You can manage these files using the iMachining Database dialog box.

On the left side is a tree containing the Databases header at the top level. 
Under it are the Machines and Materials subheaders and their respective 
lists of available machines and materials. The properties that define the 
selected machine or material are displayed on the right.

The iMachining Database managing commands are displayed in the right-
click menu of the Databases tree.

The following commands enable you to:

• New Machine – add a new machine.

• New Material – add a new material.

• Delete – delete the selected machine/material.

• Copy – copy the selected machine/material.

• Rename – rename the selected machine/material.

• Export – export the selected machine/material to a specified location 
on your computer.

• Import Material – import saved material(s) from a specified location 
on your computer.
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After making changes to the iMachining Database, you can click:

 to save your changes without closing the dialog box.

 to save your changes and close the dialog box.

 to cancel your changes and close the dialog box. If you used 
Apply at any point when making changes, Cancel will revert the iMachining 
Database to your last applied changes.

Upon saving new machines and materials to the iMachining Database, 
the corresponding files are added to the iDatabase directory.

Adding a new machine to the iMachining Database

Listed in the Machines tree are the machines existing in the iDatabase. To 
add a new machine:

1. Right-click anywhere in the Databases tree and select New Machine.

2. A new machine is added to the Machines tree 
with the default name of New Machine.

3. Right-click New Machine and select Rename. 
Enter the name for the new machine.

4. The highlighted fields are indicative of the three values required for 
the machine definition.

Spindle speed max, Feed rate max and Spindle power max define 
the machine parameters that are constant. This information can be 
obtained from the CNC-Machine specifications documentation or by 
contacting the machine tool manufacturer.

Each machine is defined by a specific parameters set.

These parameters collectively make up the machine properties, which 
are used by the Technology Wizard in iMachining calculations.
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Adding a new material to the iMachining Database

Listed in the Materials tree are the materials existing in the iDatabase. 
You may find that the included materials do not cover the needs of all 
your parts, especially since there are over 5,000 different materials used 
in the industry.

To add a new material:

1. Right-click anywhere in the Databases tree and select New Material.

2. A new material is added to the Materials tree with 
the default name of New Material.

3. Right-click New Material and select Rename. Enter 
the name for the new material.

4. Using the Category drop-down list, you can organize the new material 
into a category.

Materials can be organized into the Grouped Materials category or 
the Non Grouped Materials category.

Organizing materials into the Grouped Materials subcategories is 
recommended because (1) the iMachining technology receives 
enhanced material property data, enabling the Technology Wizard to 
produce Cutting conditions that are more accurate than those in the 
Non Grouped Materials category and (2) it enables you to better 
manage the material files contained in the iMachining Database, 
improving its overall organization.
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5. The highlighted field is indicative of the one value required for the 
material definition.

Ultimate Tensile Strength (UTS) defines the physical property that 
determines the force per unit area required to cut the material. The 
best way to obtain this information is by using www.matweb.com or 
some similar online resource for acquiring material property data.

Each material is defined by a specific parameters set.

These parameters collectively make up the material properties, which are 
used by the Technology Wizard in iMachining calculations.

Using the database menus, you can make the machine and work material selections once for 
all NX CAM parts or you can change the selections for the active part.

Machine database Material database

The iMachining operations of the active part inherits these settings.
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User Interface

iMachining Operation Type
With a part open and upon starting the Manufacturing application, the Machining Environment 
dialog box is displayed. In the CAM Session Configuration list, cam_general must be selected in 
order to use the iMachining technology.

In the CAM Setup list, iMachining appears as an available option to create the initial setup.

When imachining is selected, it will be made the default setup template of the Program parent, 
and operations that are created will inherit the selection as the initial operation type.

Whether or not it is selected to create the initial setup, iMachining will appear as an available 
Type option when creating operations.
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When selected, the Operation Subtype group displays the iMachining operation templates from 
which the new operation is created.

iMachining 3D Subtype iMachining 2D Subtype

iMachining 2D Subtype
This milling operation subtype efficiently performs the rough, rest and finish machining of 
prismatic parts and features. iMachining 2D removes material in planar levels that are 
normal to the fixed tool axis. The areas on the part to be machined can include planar 
islands and floors.

The iMachining 2D operation subtype 
can be used to machine similar geometry 
types that are machined with the native 
NX Volume Based 2.5D Milling and Planar 
Milling operations.

iMachining 3D Subtype
This milling operation subtype efficiently performs the roughing, rest machining and semi-
finishing of molds, complex 3D parts and 3D prismatic parts. iMachining 3D removes large 
volumes of material in planar levels that are normal to the fixed tool axis. The Part geometry 
can be contoured or planar.

The iMachining 3D operation subtype can 
be used to machine similar geometry types 
that are machined with the native NX Cavity 
Milling and Z-Level Milling operations.
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Geometry definitions
iMachining 2D and iMachining 3D both analyze the solid model data. Therefore, you must 
accurately specify in the WORKPIECE definition the Part and Blank geometries.

The Part and Blank geometries are inherited by the iMachining operation subtypes when 
WORKPIECE is selected.

Geometry – iMachining 3D Geometry – iMachining 2D

The Geometry group, common to most NX CAM operations, is not available within the User 
Parameters of iMachining 3D. However, it is available in iMachining 2D for making selections 
used in its Feature Recognition technology or defining NX CAM part boundaries.
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Tool definitions
The Tool group, common to most NX CAM operations, is not available within the User Parameters 
of iMachining 2D or iMachining 3D. Tools must first be created or imported from a library and 
then inherited.

Tool – iMachining 3D Tool – iMachining 2D

It is important to note that iMachining supports only the MILL tool subtype. In addition, only 
tools characterized by flat end mills and bull nose mills are considered appropriate for use in 
iMachining operations.

Flute
Length

Diameter

Length
Flute

Length

Diameter

Length

Lower Radius

FLAT END MILLS BULL NOSE MILLS

Ball nose mills, for example, are currently not acceptable because positioning through cusps 
(uncut material) on the floor can occur, causing unforeseen crashes, damage to the cutting tool 
and, quite possibly, the machine tool.

Therefore, it is strongly recommended not to use 
ball nose mills in iMachining operations.

Flute
Length

Ball DiameterCusps

Length



29

User Interface

When defining flat end and bull nose milling tools, the data specified for the following parameters 
are significant in iMachining calculations.

(D) Diameter

Defines the cutting diameter of the tool. It is used 
in conjunction with the specified cutting speed to 
determine the optimal spindle speed and it affects the 
automatically calculated values of several parameters 
in iMachining operations.

(R1) Lower Radius

Defines the corner radius of the cutting tool. When 
using a bull nose mill, iMachining automatically 
adjusts its tool paths to avoid potentially dangerous 
cusps (uncut material) on planar floors.

(L) Length

Defines the total length of the cutting tool. The 
Technology Wizard modifies chip thickness (CT) 
according to the length minus the distance to which 
the tool is inserted into the holder (when length is 
increased, the CT is reduced).

(FL) Flute Length

Defines the length of the cutting part of the tool. The 
Technology Wizard in Automatic mode uses the Flute 
Length to calculate if multiple steps are needed to 
achieve the total cut depth.

Flutes

Defines the number of teeth of the tool. The 
Technology Wizard relies on the correct number of 
flutes to ensure the appropriate chip thickness is 
calculated per tooth. Changing the number of flutes 
will change the feed rate of the Cutting conditions.

Tool parameters within iMachining operations

In addition to the tool parameters defined in the Milling Tool dialog box, 
the Tool Material and Helical Angle parameters are used specifically by 
the Technology Wizard.

These parameters are defined within iMachining operations.
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Within the User Parameters of both operation subtypes, click the  
button in the Wizard group to display the Technology Wizard dialog box 
and switch to the Modify cutting conditions tab.

Tool Material

This predefined list enables you to select a given type of material from 
which the tool is made. The Tool Material selection affects the Max. 
Cutting Speed adjustments generated by the Technology Wizard along 
with the associated Feed Rate Max and Max. Spin parameters.

The following options are available for selection:

• Carbide – 100% (default selection)

• Cobalt – 60%

• HSS – 40%

• Premium Carbide – 150%

If you require a different percentage adjustment when cutting the chosen 
work material (in Material Database selection for the operation), you can 
modify the default Tool Material Factors associated with the *.MATdbx 
file in the iMachining Database.
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Helical Angle

This parameter appears in the Tool iData group and 
is especially important for calculating cut depths 
based on Axial Contact Points (ACPs) of the tool.

Changing Helical Angle only changes the ACP indication, shown in the 
Step down output grid on the Cutting conditions tab, which by itself 
currently has no effect on the Cutting conditions calculations, though it 
may (should) drive the user to decide to change the tool or the Step down 
or reduce the Machining level to avoid vibrations.

Keep in mind that the flute helix angle has a strong effect on the 
downwards force on the tool when cutting. It should be monitored 
because if ignored, it can result in the tool being pulled out of its holder 
with devastating effects.

User Parameters

In the Settings group of both operation subtypes, clicking the  button displays the groups 
and parameters typical of most NX CAM operations as well as those specific to iMachining. Most 
iMachining specific parameters are common between its operations.

iMachining technologies
Each operation subtype supports various machining strategies (or technologies in the case 
of iMachining strategies). Whether you choose to use iMachining 2D or iMachining 3D, the 
specified Technology type determines the functionality of the operation, the availability of 
certain parameters and options as well as the resulting tool path.

Helical
Angle
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iMachining 2D technologies
The iMachining 2D operation subtype enables you to perform a machining task that is 
specific to the chosen Technology type.

The tasks performed by the iMachining 2D strategies are as follows:

• iRough defines a roughing operation that quickly removes large volumes of material, 
resulting in a shape that is close to the desired final shape.

• iRough + iFinish defines an optimized roughing and finishing operation that uses one 
tool to rough and finish an entire area. This type is suitable for prototyping and the 
machining of soft materials.

• iRest defines an optimized rest machining operation that removes material unmachined 
by a previous roughing or rest roughing operation.

• iFinish defines an optimized finishing operation that removes material unmachined by 
a previous roughing, rest machining or finishing operation. This type is suitable for high 
quantity runs and the machining of hard materials, where a separate tool (same size as 
roughing tool) is preferred to finish the floor and walls.

Using a sequence of iFinish operations, you can finish with multiple consecutively 
smaller tools. This "finish after finish" functionality calculates any rest material and 
machines only the necessary areas unreachable by the previous tool.

iRough, iRest and iFinish operations can be defined separately according to your needs, 
and the iRough + iFinish and iFinish technologies independently provide a combined 
functionality that can simplify the overall task of programming as well as automate the 
machining process.
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Feature Recognition technology
In the Geometry group of iMachining 2D are the Feature Recognition Selection Modes.

iMachining’s Feature Recognition technology can detect and define the part machinable 
features based on your selections (via model faces, curves or edges) in combination with 
the solid model data.

Selection Modes

Illustrated below are examples that use the three Selection Modes, all 
of which simplify and improve the Geometry definition process by a 
remarkable extent.

As mentioned, iMachining's Feature Recognition technology analyzes 
the solid model data by using the Part and Blank geometries in the 
WORKPIECE definition.

Outside Feature Recognition

When using this mode, the Specify Geometry option is hidden from the 
Geometry group because no other user inputs are required for the 
Geometry definition.

Outside Feature Recogni�on

Feature Recogni�on by Faces

Feature Recogni�on by Chains3

2

1
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The only requirement is to click the corresponding button when you 
want to machine the entire outside shape of your part. After analyzing 
the solid model data, iMachining automatically detects and defines the 
machinable surrounding stock and its Cut Levels.

Shown for illustrative purposes, the Upper Level is defined according to 
the top of the Blank geometry and the Lower Level is defined according 
to the bottom of the Part geometry. The displayed Lower Level value 
includes a negative Delta depth measurement.

Feature Recognition by Faces

With this mode, the Specify Geometry option enables you to select the 
faces used in the feature recognition.

The Choose Geometry dialog box is displayed with the Select Face option 
automatically activated.
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Simply click on the floor faces of the pocket features that you want 
machined. For faces at different depths, use the Add New Set option.

In the example above, three faces are selected. The picked faces for each 
set appears in the Feature list and the following two major processes 
are performed:

1. The Smart Face feature builds and defines the part boundaries, 
referred to as chain geometries in iMachining.

Chains are shown for illustrative purposes. Color-coded for effect, 
walls (blue) and open edges (green) are detected and defined 
accordingly. The hole features are detected but ignored.

Shown with color-coding for effect
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2. According to the In Process Workpiece (IPW) of NX CAM and the 
selected faces of the Part geometry, iMachining automatically detects 
and defines the corresponding pocket features and their Cut Levels.

Highlighted and displayed in the graphics window are the generated 
iMachining regions, which are a visual representation of the material 
that will be removed by the operation.

Shown for illustrative purposes are the Upper Level and Lower Level 
values of each iMachining region. The associated data automatically 
populates to the Cut Levels of the operation.

With just a single click, you can define for each pocket feature both the 
machining geometry and levels. Apart from the Tool definition, this fulfills 
the minimum requirements for defining an iMachining operation.
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Feature Recognition by Chains

With this mode, the Specify Geometry option enables you to select the 
chains used in the feature recognition.

The Choose Geometry dialog box is displayed again, this time with the 
Select Curve option activated, a geometry selection method similar to 
defining NX CAM's part boundaries.

Use the appropriate options to define new and edit existing chains.

The geometry, which can consist of closed and/or open chains, is best 
suited for features that cannot be defined via floor face selection.

Such features can include through pockets and side profiles.
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In the examples below, the Upper Level and Lower Level values of each 
iMachining region are shown for illustrative purposes. The associated 
data automatically populates to the Cut Levels of the operation.

Example 1: Recognition by Chains used for through pocket milling

In this example, the geometry chain is defined by selecting the lower 
contour of the through pocket feature.

According to the chain definition and the IPW, the exact area that requires 
machining is detected automatically.

In this case, the Upper Level is extended in the positive Z-direction to 
the finished depth (Delta plus Floor offset) of the previously machined 
semi-open pocket.

The Lower Level is defined according to the chain selection depth. For 
this example, a Delta depth is specified so the tool can perform the 
machining deeper than the part bottom edge.

When specifying a Delta depth, the chain geometry is projected to the 
adjusted depth.
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Example 2: Recognition by Chains used for side profile milling

Using a different Machine Coordinate System (MCS) Position in this 
example, the geometry chain is defined by selecting, along the side of 
the part, the contour of a profile feature.

According to the chain definition, IPW and one simple modification, the 
area that requires machining is defined.

In this case, the Upper Level is extended in the positive Z-direction to 
account for the roughing offset (0.3 mm (0.01 in)) that remains on the 
adjacent side wall after the outside shape machining.

The Lower Level is defined by selecting an appropriate point on the 
Part geometry plus specifying a Delta depth.

This mode, although requiring one or two user inputs, can further reduce 
your programming time by a significant margin. While it is true in the two 
examples shown, it's especially true in cases of complex geometries that 
would otherwise require custom sketching in Siemens NX.
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Chains without Feature Recognition

This modes enables you to define your machining geometry using the 
familiar part boundaries of NX CAM and without the capabilities of 
iMachining's Feature Recognition technology.

Also displayed in the Geometry group is the Material boundary subgroup, 
which is not available for use with any of the other modes.

For more information about the Material boundary feature in iMachining, 
refer to the iMachining Help documentation.

iMachining 3D technologies
Like iMachining 2D, the iMachining 3D operation subtype enables you to perform a 
machining task specific to the chosen Technology type.

The tasks performed by the iMachining 3D strategies are as follows:

• 3D General defines a roughing, rest machining or semi-finishing operation for general 
shaped 3D parts.

• 3D Prismatic defines a roughing or rest machining operation for 3D prismatic parts.

A single operation can be defined to perform the roughing and rest roughing of an entire 
3D General or 3D Prismatic part.



41

User Interface

Path Settings
The Path Settings group that is common to most NX CAM operations is available within both 
operation subtypes, and the parameters and options within Cut Levels, Cutting Parameters, 
Non Cutting Moves and Tool Data (Feeds and Speeds) are common between iMachining 2D 
and iMachining 3D.

Along with the Technology type selection and the 
Geometry and Tool definitions, the Cut Levels are the 
only requirements for defining an operation.

All other operation parameters receive automatically calculated values according to built-in 
formulas and algorithms. Dependencies exist between many parameters, which are managed 
by the Technology Wizard to provide calculated sets of Cutting conditions. If desired, you can 
modify the parameters or define additional options based on your proficiency level. If any 
parameters are edited, the values of dependent parameters are dynamically updated and the 
Cutting conditions are automatically synchronized.

Cut Levels
When not using the Feature Recognition technology in iMachining 2D, the Cut Levels can 
be picked on the Part geometry in the graphics window.

As shown in the example below, there are only two required selections.

Select Upper Object specifies what feature to use for the Upper Level definition. This is the 
Z-level at which the machining starts.
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Select Depth Object specifies what feature to use for the Lower Level (Depth) definition. 
This is the Z-level below which the tool does not machine.

Cutting Parameters
The Cutting Parameters are automatically calculated according to many factors. You can 
modify/define several technological parameters such as offsets and other data that are 
specific to the iMachining operation subtype and Technology type selection.

Cutting Parameters – iMachining 3D Cutting Parameters – iMachining 2D
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In iMachining 2D, for example, the iRough + iFinish and iFinish technologies display the 
tabs and groups used in finishing calculations. Similarly, the relevant tabs and groups 
used in iMachining 3D calculations are displayed/not displayed for the 3D General and 
3D Prismatic technologies.

Non Cutting Moves
Non Cutting Moves enable you to modify the parameters of the tool entry and reposition 
movements and (for iMachining 3D only) the sorting of tool paths.

For open and semi-open geometries, the iMachining technology automatically determines 
the best approach and retreat methods.

For closed geometries, the tool otherwise enters 
the material in a descending spiral movement 
according to the Helical Entry parameters.

Helical Entry – calculating the helical diameter

The helical diameter is hard-coded at 90% of the tool diameter, providing 
a descending helix of maximal size while maintaining enough overlap 
through the center. After the helical ramping is performed, the diameter 
of the entry hole (d) can be calculated as follows:

• d = (0.9 × Diameter)+Diameter

Upon calculating the tool path, if the helical entry cannot fit in the 
designated area, 70% of the tool diameter is then used to calculate the 
helical diameter.

The Ramping angle parameter defines the aggressiveness of the descent angle by which 
the tool enters the material. The helical cutting conditions are automatically calculated 
according to the material hardness and the Machining level aggressiveness.
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The examples below illustrate the Machining level effect on the helical ramping.

Ramping at Machining level 1

Ramping at Machining level 8

When overriding the Ramping angle to use more aggressive values, cooling can 
become a concern. Larger values will generate more heat and you must apply the 
proper cooling when necessary.

Tool Data
When the Wizard is enabled, the Tool Data automatically calculated according to the 
Machining level selection (i.e., selected set of Cutting conditions).

Speeds Data Feeds Data
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Feed values can be displayed in the following two types of units:

• F is the default type, displaying units of distance per time.

• FZ displays the equivalent values in units of distance per tooth, which are calculated 
according to the formula FZ = F/(Number of flutes × S).

Spin values can be displayed in the following two types of units:

• S is the default type, displaying revolutions per minute.

• V displays the equivalent values for material cutting speed (velocity between the edge 
of the cutting tool and the surface of the workpiece), which are calculated according to 
the formula V = (S × π × Diameter)/1000 for Metric units and V = (S × π × Diameter)/12 
for English units.

Override check boxes are available for most parameters, but Feed XY and Spin rate are 
locked because they need to be synchronized when using the Technology Wizard. To 
modify Feed XY and Spin rate, the Wizard can be disabled to open the fields for editing.

When using the iMachining technology, it is strongly recommended to keep the Wizard 
enabled and to utilize the optimal feed rates and spindle speeds that are provided.

Wizard
The Technology Wizard is an algorithm for producing on-the-fly Cutting conditions for the 
active iMachining operation, taking into account the Geometry, Tool and Cut Levels definitions 
as well as the machine specifications and work material properties.

In the Wizard group, clicking the  button displays the Technology Wizard dialog box that 
enables you to view the current Cutting conditions.

Machining level
The Machining level enables you to select from calculated sets of Cutting conditions that 
are optimal for your machining case. You can choose from 8 levels, each ascending number 
provides an increased Material Removal Rate (MRR) and higher aggressiveness.
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There are many factors in machining that can make one set of Cutting conditions better 
than another. These factors include the properties and limitations which characterize the 
machining setup (i.e., the geometry, the cutting tool properties, the machine limitations 
and work material properties). Based on sophisticated algorithms that analyze the entire 
set of factors, the Wizard uses the known interdependence between them to suggest 
optimal combinations of Cutting conditions.

There are also factors that influence the attainable MRR and the maximal life of the cutting 
tool (such as the basic rigidity and state of maintenance of the machine as well as the 
stability of the work and tool holding). In addition, the desired compromise between high 
MRR and long tool life can be influenced by your production schedule and cost structure, 
which are difficult to accurately quantify.

The Machining level selection provides you with the means to conveniently and intuitively 
incorporate the combined effect of all the factors in the decision making process of the 
Technology Wizard.

By default, the Machining level is set according to the default level of the machine, unless 
a different default level is specified for the active part in the iMachining Database Settings.

Step down
The Step down subgroup consists of input options and the output grid.

Input options

There are two modes for selecting the way in which the Wizard calculates step down.

Automatic  
(default mode)

This mode automatically provides you with optimal step downs, 
taking into account the Tool and Cut Levels definitions as well as 
the Floor offset (if any) specified for the operation.

User-defined This mode enables you to manually choose the method used for 
calculating step downs.

By default, the Wizard uses Automatic mode to calculate step down automatically.
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When User-defined is selected, the menu for choosing the method appears with the 
following two options:

• No. steps – the total cut depth (minus the Floor offset) is divided by the value entered 
in the text field.

• Step down – the value entered in the text field specifies the distance of each step down 
until the total cut depth (minus the Floor offset) is achieved.

No. steps example Step down example

Output grid

The output grid is a basic table with three columns.

No. steps This column displays the number of steps required for each axial depth 
of cut.

Step down This column displays the distance of each axial depth of cut.

ACP The Wizard calculates and displays the ACP value, which reflects the 
number of Axial Contact Points the selected tool has with the vertical 
wall it is producing, along a vertical line.

In the output grid, rows are created for each step down distance that is not the same.

When calculating the depths, the Wizard takes into account what it considers favorable 
ACPs in an effort to avoid vibrations. The Wizard will alert you visually by changing the 
color of the text in the Step down row(s). The color indicates whether or not the current 
situation for stability is considered good.
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The color indication for stability is as follows:

Black text = Good – Preferred

Yellow text = Not so good – Medium likelihood 
of vibrations

Red text = Bad – High likelihood of vibrations

The color indication by itself has no effect on the Cutting conditions. It should be used as a 
guide to further assist you in avoiding vibrations.

For more information about ACPs and vibrations, refer to the iMachining for NX FAQ 
(available for download at www.imachining4nx.com/documentation-nx/).

Output cutting data
The Output cutting data subgroup displays two sets of data the Wizard outputs for the 
current Cutting conditions (maximum feed rate and spindle speed, step over range, cutting 
speed, chip thickness, and cutting angle range).

View 1 shows the following data:

S (Spindle speed) – this value sets the maximum 
spindle speed for the current Machining level 
when the tool is cutting in XY.
F (Feed rate) – this value sets the maximum feed 
rate for the current Machining level when the tool 
is cutting at the maximum Step over.
Step over (max) – this value sets the maximum 
width of cut for the current Machining level.

Step over (min) – this value sets the minimum 
width of cut for the current Machining level.

https://solidcam.box.com/shared/static/yzxlu930vd25n1jfkvt77xi9a2ly7g9t.pdf
https://www.imachining4nx.com/documentation-nx/
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View 2 shows the following data:

V (Cutting speed) – this value sets the maximum 
velocity between the edge of the cutting tool 
and the surface of the workpiece for the current 
Machining level.
CT (chip thickness) – this value sets the maximum 
chip thickness for the current Machining level.

CA (max) – this value sets the maximum cutting 
angle for the current Machining level.

CA (min) – this value sets the minimum cutting 
angle for the current Machining level.

In the production of morphing spirals, the Wizard dynamically varies the cutting angle 
between the min and max range. To compensate for the dynamically varying cutting angle 
and in order to maintain the specified chip thickness, the feed rate is automatically adjusted 
at every point along the tool path.

By the automatic synchronization of these and other values, the Cutting conditions always 
remain optimal to achieve a constant load on the tool.

The Output cutting data values are distributed to the corresponding parameters within the 
active iMachining operation.

It is recommended to monitor the Output cutting data when selecting a Machining level 
and corresponding set of Cutting conditions.
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investment has more than paid for itself. For us, 
iMachining is definitely a quantum leap.” 
M. Torghele, Liebherr, Nenzing, Austria

“We use iMachining with nearly all our 
products – from 2.5D-, 3D- up to indexial 5- Axis 
Machining. From today‘s point of view, it is a 
no-go to work without it.”
A. Winkler, Zrinski AG, Germany

 ▶ iMachining – with its unique patented “morphing spirals”, 
intelligent island separation and moating, achieves the 
shortest cycle times in any industry - in any material, on 
any machine.

 ▶ The cutting angle constantly adjusts between a minimum 
and a maximum value, while the feed is dynamically 
adjusted to ensure constant mechanical and thermal load 
on the tool - providing you with the longest tool life at the 
highest Material Removal Rate (MRR) possible.

 ▶ Since spirals have higher MRR than Trochoidal tool paths, 
iMachining utilizes various, patented strategies that 
enable it to use spirals much more often than Trochoidals.

 ▶ iMachining automatically reduces vibrations to prevent 
excessive tool wear and also decreases the likelihood of 
forming temporary thin walls that often lead to costly tool 
damage.

 ▶ Using advanced rest material knowledge, iMachining 
maintains the highest level of cutting tool engagement by 
avoiding “air-cuts” and repositioning moves.

 ▶ The iMachining Technology Wizard provides automatic, 
optimal feed and speed values for different materials and 
CNC machines to ensure “first-cut” success.

“Every day we don’t use iMachining we are 
losing money!”
Rotary Airlock, USA

Visit our website for more iMachining success 
stories, videos and customer quotes

The Power of iMachining right  
inside NX – a great Synergy !


	Introduction
	Siemens NX compatibility
	How to get iMachining for NX
	License management
	Installation
	About this document
	About iMachining
	iMachining tool paths
	iMachining Technology Wizard
	iMachining operations overview
	iMachining 2D operations
	iMachining 2D geometries
	iMachining 3D operations
	iMachining 3D geometries


	Software versions used for this Reference Guide
	Conventions used in this Reference Guide

	User Interface
	iMachining Database Settings
	iMachining Operation Type
	iMachining 2D Subtype
	iMachining 3D Subtype

	Geometry definitions
	Tool definitions
	User Parameters
	iMachining technologies
	iMachining 2D technologies
	Feature Recognition technology
	iMachining 3D technologies

	Path Settings
	Cut Levels
	Cutting Parameters
	Non Cutting Moves
	Tool Data

	Wizard
	Machining level
	Step down
	Output cutting data






