


VoluMill toolpaths produce a 
consistent material removal rate, 
using smooth, flowing motion to 
establish and maintain ideal milling 
conditions in any part shape. 
Reduced forces on the spindle and 
cutting tool enable machining 
hardware to be safely utilized 
to its full capabilities. Uniform 
chip formation and excellent heat 
dissipation result in the previously 
unachievable combination of 
dramatically reduced cycle times 
and significantly extended cutting-
tool life.
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Unique Engineered Features
VoluMill’s novel rough-milling toolpaths remove material in the most effective way possible. This 
patent-pending technology generates toolpaths that never exceed a desired material removal rate, 
regardless of a part’s shape. Pockets, open shapes, cores, and cavities, with or without islands, are 
all handled with great efficiency. The toolpaths are effective in any material, from aluminum to tool 
steels, stainless steels, titanium, and high-temperature alloys. 

The constant radial depth of cut, derived from the user-specified stepover, keeps an even and pre-
dictable load on the cutting tool, enabling the safe use of faster spindle speeds, faster feedrates, and 
deeper axial depths of cut, resulting in reduced cycle times and extended cutting tool life. Constant 
cut spacing ensures a full floor cleanup in any part shape when large stepover values are used, even 
in acute angles, with no additional user input or tool motion. 

VoluMill toolpaths contain no sharp corners, so the tool never becomes overloaded. The smooth, 
flowing motion ensures that tool or table travel never needs to stop for abrupt directional changes. 
Consequently, the repeated acceleration and deceleration requirements so common to ordinary tool-
paths are eliminated. 

Connections between cuts always take place in previously-milled transition areas, with the tool 
completely disengaged from the material. As such, these moves are executed at the machine’s fastest 
possible feedrate. In addition, the tool is lifted slightly during these moves to avoid dragging it along 
an already-milled floor or catching a chip. 

Feedrates are dynamically adjusted in counterclockwise arcs (when climb milling; clockwise arcs if 
conventional milling) to maintain a constant material removal rate even as the engagement angle 
between the tool and material increases in such circumstances. 

Full-width slot milling, the use of which is enabled or disabled at the user’s discretion, can be quite 
effective in softer materials. Even here, the MRR does not increase, since VoluMill automatically 
adjusts the axial depth of cut and/or feedrate to maintain the desired material removal rate. 

When necessary, material entry is performed at an automatically reduced feedrate to prevent micro 
fractures in the substrate of the cutting tool.



Aerospace
“The toolpath itself was noticeably easier on the machine. 
We are now able to run much higher surface footage 
and much, much higher feedrates, especially with the 
chip thinning in the VoluMill metal removal strategy. Our 
goal was to push the envelope and find the limits of the 
VoluMill toolpath solution. Instead, we found the limits of 
the machines– that was completely unexpected. Once 
we were able to see how easily and fast the material was 
being removed using VoluMill toolpaths on the 50-taper, we 
decided to give it a go on the 40-taper. We were pleasantly 
surprised to find out that the parts machined just as well 
on the 40-taper as they did on the 50- taper.” [Diamond 
Machine Works] 

Automotive
“We were very skeptical of the advertised time reduction 
and extended tool life, but after using it for a short time 
we found it to be the real deal. The benefits exceeded 
our expectations. Because the VoluMill software keeps a 
consistent peripheral cut amount, we can push our cutting 
tools to the maximum capacity without having to worry 
about heavier cuts in sharp corners in the toolpath. This 
has extended our cutting tool life significantly. Overall, 
VoluMill has been an easy tool to learn and use. It has been 
a great success thus far, and paid for itself in no time. We 
recommend it to anyone in a tooling or production setting, 
especially where efficient bulk material removal is desired.” 
[Performance Tool & Die] 

Defense / Weapons 
“I quote more accurately now. Since VoluMill is so quick and 
easy to use, I’ll generate a couple of simple geometries in 
our CAM system and run VoluMill on them just to look at 
the run times. I didn’t even bother looking at other options. 
VoluMill did more than I expected it would do. The results 
were so dramatic that one order paid for the software. It’s 
been all profit after that.” 
[McMillan Machine Company]



Energy Services 
“Not only is the cycle time dramatically shorter, but the 
extended tool life is impressive. By cutting 1/2” deep, we 
were able to utilize the full length of the flute of our end 
mill instead of concentrating the wear pattern at the corner, 
making the tool useless for the next part. We can’t afford to 
spend a lot of time tweaking a part program. We estimate 
that the time to generate a part program using our CAM 
system’s toolpath engine took 10 times longer than it does 
now with VoluMill.” 
[Optima Manufacturing] 

Precision Machining 
“With VoluMill, end mills just don’t wear out, even on A-6 
tool steel. We have been able to push the boundaries on 
our end mills and even push the conservative speed and 
feed estimates provided by VoluMill. The biggest thing for 
us is the reduced wear on the end mills, and the ability to 
run our operation while stocking fewer tools. With VoluMill, 
our success rate on bids has improved dramatically” [AMS, 
Advanced Machining Systems] 

Aerospace 
“We have always known that the largest potential area to 
improve efficiency was with the roughing cycles, as it was 
here that we had a lot of geometry changes and tool path 
modification programming with our NX® software VoluMill 
has allowed our programmers to generate part programs 
that significantly reduce cycle times and decrease tool 
wear without the time-consuming geometry construction 
and program modifications that we had to do before”. 
“VoluMill has been able to take us up to 100 cubic inches 
in aluminum and 3.8 to 4.2 cubic inches in titanium and 
stainless. That is leaps and bounds from where we were”. 
[Steelville Manufacturing Co.] 



 
3-AXIS INNOVATIVE FEATURED

INLINE RESTMILL™ 
VoluMill’s 3-axis roughing strategy offers the use of two, distinct depths of cut within the same 
toolpath. First, deep axial cuts, up to the full flute-length of the tool, can be used to remove 
the bulk of the material as quickly as possible. A second, smaller depth of cut can also be set 
to leave a perfectly uniform, user-specified final step height on the model. This strategy mini-
mizes roughing and overall cycle times, roughs the part to a near-net shape, and requires the 
use of fewer tools. 

PARALLEL PROCESSING 
Designed for parallel processing, VoluMill takes full advantage of the multi-core capabilities of 
your computers. 

REGIONALIZATION 
Cutting motion is localized to minimize tool repositioning. 

UNDERCUT PROTECTION 
Vertical concavities in the geometry will not cause gouges in the part. 

REST MILLING
Subsequent, smaller tools use VoluMill toolpath motion to machine only where previous, 
larger tools could not fit. 

INTELLIGENT SORTING
VoluMill provides options to machine individual areas to full depth before moving to the next 
area, or to machine the entire part one depth at a time. 



Swoosh Technologies & Solutions: Swoosh Technologies PLM has a long legacy of working in the 
fields of aerospace, automotive, off-road vehicles, and machinery design to leverage PLM solutions 
that help companies achieve business objectives of quality improvement, waste reduction, shorter 
cycle times and increased product innovation. 

Swoosh Technologies Educational Services: delivers complete product training for Solid Edge, 
NX Product Design & NX Manufacturing (basic to advanced full 5-axis), Teamcenter Engineering 
and Teamcenter Express. We offer off-site training at one of our three locations or on-site training at 
your destination. Our courseware is developed in-house and targeted specifically for your design and 
manufacturing requirements. 

Swoosh Technologies Staffing: can help smooth the gaps in your engineering design and manufac-
turing environment for short or long term contract placement. Our engineering staffing solutions offers 
contract placement, temp-to-hire and direct hire candidates in the fields of product design and manu-
facturing. 

Swoosh Technologies Solutions Partners: Celeritive Technologies, delivers additional value to 
your PLM manufacturing portfolio. VoluMill, an advanced method of removing material, is fully inte-
grated into NX CAM and NX CAM Express. 

Swoosh Technologies & Solutions
(888) 318-5104 toll free
(314) 549-8110 local
www.swooshtech.com
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