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SolidCAM iMachining™ is an intelligent High Speed Machining CAM software, 
designed to produce fast and safe CNC programs to machine mechanical parts. The 
word fast here means significantly faster than traditional machining at its best. The 
word safe here means without the risk of  breaking tools or subjecting the machine to 
excessive wear, whilst increasing tool life.

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

iMachining Tool paths

iMachining generates Morphing Spiral 

tool paths, which 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 area to some central 
point or inner contour of  an island. In 
this way, iMachining manages to cut 
irregularly shaped areas with a single 
continuous spiral.

SolidCAM iMachining
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iMachining uses proprietary Constant 

Load One-Way tool paths to machine 
narrow passages, separating channels 
and tight corners. It uses proprietary 
topology analysis algorithms and 
channels 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.

The iMachining Technology Wizard

A significant part of  the iMachining system is devoted to calculate matching values 
of  Feed, Spindle Speed, Axial Depth of  cut, Cutting Angle and (Undeformed) Chip 
Thickness, based on the mechanical properties of  the workpiece and tool whilst keeping 
within the boundaries of  the machine capabilities (Spindle Speed, Power, Rigidity and 
Maximum Feeds). 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 set up conditions and to their 
production requirements (quantity, schedule and tooling costs).

An additional critical task performed by 
the Wizard is dynamically adjusting the 
Feed to compensate for the dynamically 
varying cutting angle – a bi-product of  the 
morphing spiral, thus achieving constant 
tool load, which increases tool life.



Miscellaneous Features in iMachining 2D

1. Feed Correction for Arcs

When cutting in a straight line (G1), the feed at the 
tool’s center is identical to the feed at the wall of  
the work piece (periphery feed). However, when 
cutting in a corner (G2), the periphery feed is much 
higher. As a result, tool wear increases due to 
undesired “Chip Thickness” (CT).

To maintain a consistent CT, it is important to 
reduce the feed at tool’s center when periphery 
feed increases on arcs. When milling aggressively, 
like with iMachining, feed correction for arcs is 
especially essential.

Currently, iMachining features the ability to auto-
adjust the feed at tool’s center to maintain a 
consistent CT on arcs. Tool load remains constant, 
further increasing tool life and decreasing dangerous 
cutting conditions.

2. Bull Nose Support

Prior to SolidCAM 2012, iMachining tool path was generated based on 
the outside dimension of  a Bull nose mill, not considering the radial 
void between the bottom flat and full diameter. As a result, a cusp 
(material) would remain on the floor, as shown below. The potential 
for a crash increased as the tool would high feed through the cusp, also 
causing damage to the tool.
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Currently, iMachining creates tool path based on the bottom flat of  a Bull nose mill. 
Thus, there is never a remaining cusp nor potential for crashes.

Tool life and successful work piece turnovers increases.

3. User defined start location for iFinish

Prior to SolidCAM 2012, the tool automatically leads in/out of  “the cut” in the middle of  
the longest chain length chosen at geometry selection. As shown below, the geometry is 
selected and the tool leads in automatically during SolidVerify simulation.

Currently, you can define the start location for an iFinish operation. First, the geometry 
is selected as shown.

Geometry Selection SolidVerify Simulation
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In the Technology branch and 
under the Wall finish section, the 
option of  Lead in/out location at 

start of chain can be selected.

In the simulation snapshot below, 
the tool leads into “the cut” at 
the start of  the selected chain.

4. Spring pass for iFinish

Also known as a secondary pass, 
Spring Pass is a feature with many 
benefits, especially one helping 
with tool deflection. When 
creating an iFinish operation, 
switch to the Technology branch. 

 
Selecting Spring Pass 
under the Wall finish 

section will ensure that parts 
are finished more accurately and 
dimensionally correct.
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In addition, the tool does not disengage or retract from the material between the primary 
and secondary pass. To see how an iFinish tool path is optimized after selecting Spring 

Pass, play the SolidVerify simulation video below. Activate, then right-click to enable HD 
Full Screen Multimedia.

5. Corners only in iRest

When adding an iRest operation prior to SolidCAM 2012, the tool path rest machines the 
corners as well as the walls of  an entire pocket, as shown in the Host CAD simulation 
video below. Activate, then right-click to enable HD Full Screen Multimedia.
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Currently, there is the option to 
rest machine Corners only. When 
creating an iRest operation, 
switch to the Technology branch. 
Corners only is an option that is 
especially beneficial in reducing 
cycle times.

 
Note that when the 
option to clear Corners 

only is selected, the Wall / island 

offset input field text box 
becomes locked.

Corners only will still clean out bottle 
necks where a previous roughing tool 
does not physically fit. Corners only 
optimizes iRest tool path and works 
especially well when setting a tight wall 
offset in a previous iRough operation. 
After quickly rest machining with 
Corners only, an iFinish operation can 
perform the final pass along the walls 
and islands of  the pocket.

6. Automatic helical entry over small pre-drilled holes

Prior to SolidCAM 2012, an 
iRough operation ignores pre-
drilled holes if  smaller than the 
roughing tool. The tool helicals 
into the pocket wherever it 
calculates best. Notice the 
entry during simulation in the 
provided video. Activate, then 
right-click to enable HD Full 
Screen Multimedia.
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Currently, you can select the 
data from a previous Drilling 
operation to helical entry over 
the pre-drilled holes. Under the 
Pre-Drilling tab in the Link branch, 
check Use Pre-Drilling Operations 
and select the Drill operation in 
the list you would like to use. 
Notice the XY coordinates will 
appear in the Drill positions list.

 

In the provided video, you’ll 
see the tool now automatically 
helical enters over the small 
pre-drilled holes. Activate, then 
right-click to enable HD Full 
Screen Multimedia.

Note using small pre-drilled holes as a helical entry point for an iRough operation 
dramatically reduces stress on the tool, hence increasing tool life.

7. New helical entry cutting conditions

Prior to SolidCAM 2012, iMachining calculates the helical entry cutting conditions based 
on the safest values.

Currently, the Technology Wizard calculates the helical 
entry cutting conditions per material hardness and 
aggressiveness of  the Machining level slider.






10

Under Helical Entry in the Link branch, note the check box next to Ramping angle.

The check box will be deselected 
by default, and iMachining will 
calculate the Ramping angle 
parameter when adjusting the 
Machining level slider.

Level 1 of  the slider inputs a small 
angle entry value, while Level 8 

inputs a large value.

As shown below, the wire frame tool path illustrates the difference in aggressiveness 
from one extreme to the other.

When working with these new helical entry cutting conditions, keep these 
important points in mind:

• When using more aggressive values, cooling can become a concern. You 
should be aware that large Ramping angle values will generate more heat. 
Thus, proper coolant should be applied when necessary.

• All Classic helical cutting conditions are kept from 2011 CAM projects.

Machining level 1 Machining level 8
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• When creating new CAM-Parts, Classic helical cutting conditions can 
be used on a per operation basis. Classic helical cutting conditions can 
be enabled via the check box under Technology wizard in the Misc. 

parameters branch.

• Through the settings, Classic helical cutting conditions can be enabled 
either per project or globally. Go to Settings -> iMachining from the 
SolidCAM Manager tree. Enabling Classic helical cutting conditions here 
will ensure that every operation in the CAM-Part inherits the parameter. 
If  you would like newly created CAM-Parts to always inherit Classic helical 

cutting conditions, go to SolidCAM -> SolidCAM Settings -> iMachining and 
select the check box.
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8. User option for Z-level sorting with multiple pockets

Prior to SolidCAM 2012, when 
milling a work piece with 
multiple pockets, tool path is 
calculated to machine every 
pocket per one complete 
Z-level, as shown in the 
provided SolidVerify simulation 
video. Activate, then right-
click to enable HD Full Screen 
Multimedia.

Currently, there is the option to 
machine each pocket completely, 
before moving on to the next 
series of  pockets. Switch to the 
Sort tab in the Technology branch. 
Under Step down order, disable 
Complete Z-level. In the video 
below, you’ll see each pocket is 
machined completely. Activate, 
then right-click to enable HD 
Full Screen Multimedia.

Note that in some 
milling applications 

it may be more beneficial 
to turn off  Complete Z-level 

depending on the work piece. 
It can improve cycle times 
by reducing retracts and long 
position moves.
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9. User defined material boundary 
(automatic building of semi-open geometry with distance)

Prior to SolidCAM 2012, you are required to select chains, close them, and mark open 
edges during the selection process of  semi-open geometries.

Currently, you may choose to pick only part of  a chain (in some cases), define an offset, 
and iMachining will automatically build the remaining semi-open geometry.

 
In the following example, the 
3 chains are selected as shown. 
The chain geometry is accepted 
by clicking the green check 
mark at the top of  the Geometry 

Edit dialog.

Under the Material boundary section, note the In Geometry radio button is locked 
because the chain was not closed during geometry selection. Define offset is selected 
by default.

In the Define offset 
input field text box, 

it is important to enter the 
correct value so the semi-open 
geometry can be correctly built. 
You should be aware of  what 
units you are working in and 
enter the values accordingly - 
the example shown is in mm. 
The value should be set based 
upon the size of  the stock, 
target and tool.

Also, it is especially important to know the offset gets built on the left side of  the chain 
direction. Thus, you must always be climb milling when using this method of  building 
semi-open geometries.
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You can verify the auto-built chain is correct by simply clicking the Preview button. The 
blue line reflects the chain chosen at geometry selection and the green line reflects the 
auto-built chain. The tool path is created as shown.

Define offset by Material boundary can be used in some other cases, like the 
slot and boss shown in the above example. Since the stock is only slightly larger 

than the target, this method would be suitable. It eliminates the need for sketching in 
SolidWorks to create a working area and also reduces programming time.

10. Low power machine support - 2 HP (1.49 kW) or less

Currently, special cutting conditions exist for machines defined with limited power 
capabilities. iMachining is capable of  reducing load on the machine tool, while keeping 
the cutting efficient.

It’s time to dust off  those older, low 
power machines and put them back to 
work with iMachining.

Material boundary Preview Host CAD Simulation
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11. User option for large lead in/out for iFinish

Large compensation move is a feature that provides a large lead in/out option for the 
user.

When creating an iFinish operation, switch to the Technology branch.

Selecting Large compensation move 

under the Wall finish section is 
especially beneficial for older machines that 
require the compensation line to be greater 
than the tool diameter. In this example, note 
the lead in/out arc is much larger than a 
typical lead in/out arc.

12. Same tool selection (new defaults with user setting)

Prior to SolidCAM 2012, all user defined cutting conditions and overrides are kept in an 
operation when selecting the same tool from the tool table. In some cases, those cutting 
conditions may no longer be ideal. In other cases, if  you are not aware they are kept, the 
cutting conditions may become unsafe.
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Currently, to ensure all cutting conditions remain safe, they are automatically reset to the 
defaults when selecting the same tool. However, you can now choose to keep all cutting 
conditions when clicking the Select button. Through the settings, Do not reset cutting 

conditions when selecting same tool can be enabled either per project or globally.

 
Go to Settings -> iMachining from the 
SolidCAM Manager tree. Enabling Do not 

reset cutting conditions when selecting same 

tool here will ensure that any operation in the 
CAM-Part keeps the cutting conditions from 
an already created tool.

 
If  you would like newly created 
CAM-Parts to always keep your 
defined cutting conditions when 
selecting an already created tool, 
go to SolidCAM -> SolidCAM 

Settings -> iMachining and 
select the Do not reset cutting 

conditions when selecting same 

tool check box.

13. Chip thickness factor

Prior to SolidCAM 2012, there is no way for you to adjust the “Chip Thickness” (CT) for 
all tools cutting a specific material, at one time.

Currently, you can adjust CT for all tools cutting a 
specific material, at one time. Under the General 
section in the Material DB, there is a new parameter 
called Chip Thickness Factor. It is set to Auto at 100%. 
Manually Adjusting the Chip Thickness Factor for 
a specific material can save time, especially when 
programming a part that uses many size tools.
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There are two ways to access the Material DB:

1. When creating the first iMachining operation, you will be prompted 
to select the machine and material. Under the Material DB tab in the 
iDatabase dialog box, you’ll find Chip Thickness Factor.

2. You can also edit the iMachining database from within 
your current CAM project. Double-click the CAM-Part 
in the SolidCAM Manager tree to access the Milling 

Part Data. Go to iMachining Data -> Edit iMachining 

Database. Under the Material DB tab in the iDatabase 
dialog box, you’ll find Chip Thickness Factor.

Note if  you find that increasing or decreasing feed rate or spindle speed cuts 
better, you are most likely modifying CT. For example, if  you increase the feed 

at your machine to 120%, you are increasing CT by 20%. Thus, increasing the Chip 

Thickness Factor to 120% will eliminate the need for feed adjustment.

If  you find that certain materials cut better at specific feeds or speeds, you can lock-in 
the appropriate Chip Thickness Factor value for that material. It is up to you to determine 
what value is best.
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1. Classic helical cutting conditions are kept when opening 
SolidCAM 2011 projects in later versions

2. Operations from SolidCAM 2011 projects may need to be 
synchronized in later versions when converting from HP to kW

Conversions from 2011



www.solidcam.com

The complete range of manufacturing applications inside SolidWorks

SolidCAM is the leading and fastest growing developer of integrated CAM software solutions 
for the manufacturing industry. SolidCAM supports the complete range of major manufacturing 
applications in Milling, Turning, Mill-Turn and WireEDM, totally integrated inside SolidWorks.

The Revolutionary iMachining module

The new SolidCAM  iMachining™ module  is a giant leap forward in CNC machining 
technology, reducing cutting times by up to 70% and increasing tool life dramatically. 
iMachining achieves these advantages by using Patent Pending, “Controlled Stepover” 
technology and managing feed rates throughout the entire toolpath, ensuring 
constant tool load and allowing much deeper and more efficient cutting.

iMachining™ is driven by a knowledge-based Technology Wizard, which considers the machine 
being used, the material being cut and the cutting tool data to provide optimal values of the 
cutting conditions. With its morphed spiral toolpath, controlled tool load at each point along the 
tool path, moating of islands to enable continuous spiral cuts, even with multiple islands, and 
automatic thin wall avoidance, iMachining™ brings efficiency to a new level for CAM users.

Highest level of SolidWorks integration

SolidCAM provides the highest level of CAD integration, with seamless, single-
window integration and full associativity to SolidWorks. The integration 
ensures the automatic update of tool paths for CAD revisions.

SolidCAM powers up the user’s SolidWorks system into the best integrated CAD/CAM solution.

www.solidcam.com/en/imachining/imachining-successes/

www.youtube.com/SolidCAMProfessor 
www.youtube.com/SolidCAMiMachining
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