
VSave Time

VSave Money

VIncrease Profitability

Setting the standard for advanced 3D CAM software

Machine Complex Parts with Ease

NCG CAM Standalone CAM Software
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NCG CAM ïBase Module

Area Clearance Roughing

NCG CAM Core Roughing    

NCG CAM has an additional routine for roughing which is ideal for core forms, where the machinist wants to 

rough away the material by machining from the outside, whilst maintaining climb milling. All toolpaths start in 

fresh-air at the given Z-depth, and work into the middle.

NCG CAM creates a safe boundary from the outside form of the core. All toolpaths then start from this safe 

boundary, approach the material with a lead on arc, machine with no more than half the diameter of the 

cutter, then lead off with an arc away from the material back into the safe zone.

NCG CAMôs automatic roughing of surface data is suitable for all types of 2D 

or 3D forms, creating an optimised, smooth cutting motion for high speed 

machining (HSM) while maintaining, part accuracy, cutting tool life and 

machine tool life. All cutters and tool-holders are collision protected to 

maximise efficiency and stock model visualisation of the machined part is 

available at every stage of the manufacturing process.

NCG CAM will always attempt to helix into the job when roughing, but will 

then automatically adapt to a profile ramping condition by ramping down in Z, 

following the toolpath if a helix entry is not possible. 

Any area below the cutter that is too small to be area cleared, (based on 

indexable tip milling tooling which can not centre cut or plunge), the passes 

are discarded automatically. NCG CAM is then able to detect these areas and 

locally machine them with rest roughing, avoiding almost all "air cutting". 

NCG CAM fully gouge protects the cutting tool and the tool-holder, which is 

very important when you may have a tool-holder and/or tool that is not long 

enough to reach. Likewise, it also provides gouge protection when machining 

using 5-axis machine tools ( 3+2 axis ), and  machining areas which might be 

deemed inaccessible with the standard 3-axis approach.

Cutting tools and tool-holders can be specified either from a standard tooling 

catalogue or users can define their own custom libraries using the holder 

designer. This can then be stored specific to each machine tool, or material 

being machined.
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Raster Roughing & Zig - Zag Roughing

Feed - Rate Optimisation

Vibration Free Machining

When creating area clearance or core roughing toolpaths, NCG CAM has an option for anti-vibration 

machining. This feature greatly reduces vibration, an important feature for all machinists. This helps to 

maintain consistent cutting conditions, prolonging the life of the machine tool and cutting tools. In turn this 

produces a more accurate part at the roughing and rest roughing stages, enabling the finishing toolpaths to 

provide consistently more accurate parts with a good surface finish, saving both time and money.

NCG CAM has feed-rate optimisation for area-clearance, 

core roughing, rest roughing and water-line machining. The 

software is aware of the cutting conditions, if the current 

toolpath is machining an external corner, then the feed-rate 

specified can be maintained. In areas such as internal 

corners where the cutter will be in full contact, NCG CAM

looks ahead and adjusts the feed-rate down to maintain 

accuracy and prolong tool-life. 

When NCG CAM is using a helix entry for area clearance 

roughing, once the cutting tool is to depth, the feed-rate is 

also reduced as this first move will be with the full width of 

the cutter. This is then returned to the normal feed-rate 

once the cutter is not making a full width cut.

Zig-zag roughing in NCG CAM will take linear cuts across the job at fixed Z levels, similar to area clearance 

or core roughing passes. As these passes are linear, there is far less data involved and fewer changes of 

machine directions. At each level a profile pass is performed to remove and cusps around the parts profile at 

that level, before moving down to the next Z-level.

When creating the passes it is possible to stagger the passes. This is of benefit if roughing with a ball-nose 

cutter as the cusp height on the bottom of the cutter is kept to a minimum.

When linking zig-zag roughing passes, there are options for one-way, bi-directional and zig-zag for the stock 

removal passes and climb or conventional for the profile pass.

NCG CAM has a raster roughing routine that will allow the roughing out of a part with a raster like toolpath

but is also broken into Z-bands. When the cutter comes up against the form it follows the form up to the top of 

the Z-band for those passes; this ensures there is not a big step left. If using a ball-nose cutter the passes 

can be staggered to leave the minimum cusp height from the bottom of the cutter.

The linking for raster roughing passes has options for one-way and bi-directional.

Zig-zag and raster roughing are ideally suited to softer materials and controllers with a smaller look ahead or 

that are not able to read/load data very fast.
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Rest Roughing

Stock Models 

Waterline ( Z ïLevel ) Machining Using Surface Contact Angles

Waterline can be used for semi-finish and finish machining the more 

vertical areas of a part. If a slope angle is specified, for example between 

90 ï30 degrees, the steeper areas are machined, leaving the shallower 

areas between 0 ï30 degrees for more appropriate strategies.  Waterline 

machining also has the feed-rate optimisation option.

Linking options for waterline passes include bi-directional and one-way 

machining. Bi-directional machining will maintain contact with the part by 

climb milling one-way, then conventional milling the other, but should only 

be used for non-critical machining. One-way machining is the default and 

ensures a climb milling cutting action, maintaining accuracy and good 

surface finish. It is also possible to set conventional milling if required.

Stock models can be created directly from one or more 

toolpaths. These models can be used for the visualisation of the 

machined part on the screen, without doing costly test cutting. 

Models can be sectioned with a clipping plane to show the 

machined and finished part together, thus allowing the user to 

see areas that have not been machined. These stock models 

can be used for rest machining subsequent operations, 

reducing the machining time and minimising fresh air cutting.

NCG CAMôs rest roughing can be done in two ways.

The user creates the first roughing toolpath from a solid block of material as previously described, in area 

clearance or core roughing. Rest roughing is then created automatically by selecting the next cutting tool, 

along with the previous toolpath(s). The rest roughing toolpath is created, eliminating fresh air cutting and 

only machining in the areas the previous cutting tool has missed. Another stock model can then be made with 

the combined toolpaths to show the progression. 

Rest roughing can also be used when machining castings. The passes can be trimmed back to another 

surface model such as the casting form seen below. The resultant rest toolpath is fast to create and cuts out 

multiple tooling operations, fresh air cutting and set-up time.
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Horizontal Area Machining

Raster & Perpendicular Raster Machining

Spiral Machining

Radial Machining

Similar to spiral machining, radial machining also starts from a focal point, 

providing the user with the ability to machine radial parts. Some unique 

options include the ability to stop short of the centre of the radial passes, 

where they become very dense.

The focal point for the radial or spiral machining is detected automatically, 

or can be determined by the user. This routine can also be used in 

conjunction with cutter contact angles.

This creates an archimedean spiral toolpath from a given focal 

point, generating a constant contact as it machines within a given 

boundary. It is ideally suited for use on round shallow parts using 

contact angles between 0 ï30, in conjunction with the waterline 

machining for the more vertical faces 30 ï90.

Perpendicular raster toolpaths are used for finish machining the 

whole component with a constant surface finish and at the same time 

maintain a climb milling direction. Perpendicular as it suggests, 

machines using raster passes in one direction. It omits passes on the 

steep faces that are parallel with the cutting direction and then fills in 

the gaps with another raster toolpath at 90 degrees to the previous, 

thus maintaining surface finish and climb machining.

Linking options include one-way and bi-directional, plus options for 

down-milling (for 3D machining with carbide-insert cutters) and up-

milling (for 3D finishing with solid carbide ball cutters).

Raster toolpaths are used for finishing in conjunction with steep and shallow cutter contact angles and 

another machining routine, typically waterline. The raster toolpath would have a cutter contact angle of 

around  0 ï30 degrees and waterline 30 ï90. This approach uses the best machining combination for 

finishing complex 3D surfaces and can be used on older CNC milling machines or high speed machines 

alike.

Horizontal passes are used to finish machine flat surfaces more efficiently by 

using flat bottom cutters. Horizontal machining has similar smoothing 

characteristics to area clearance and can detect all flat surfaces on a part, with or 

without using boundaries.

Should the user require to machine these 

flat areas with more than one pass, the 

passes can be axially (along the tool axis) 

offset by a user any number of times.
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3D Constant Offset Machining

Morph Machining

Pencil Milling

Parallel Pencil Milling

Parallel pencil milling is an extension to pencil milling, in that 

the user can determine the number and step-over of multiple-

passes either side of the pencil toolpath. This is particularly 

useful when the previous cutting tool has not been able to 

machine all the internal corner radii to size. These multiple 

passes, will machine the remaining tool radii and any 

additional material left by the previous cutting tool, machining 

from the outside into the corner. This creates a good surface 

finish to the true form and can be used in conjunction with 

cutter contact angles.

The pencil milling routine is to finish corners which might 

otherwise have cusp marks left from previous machining 

operations. This is ideal for machining into corners where the 

surface radius is the same as the cutter corner radius. Single 

pass pencil milling gives a high surface finish ready for polishing. 

When machining, the toolpath maintains climb milling as default 

and can be used in conjunction with cutter contact angles. As 

with all toolpaths in NCG CAM they can be animated alone or 

with holders. See the pencil milling example to the left.

Morph machining allows the user to control a toolpath using 

flow boundaries and direction profiles. This cavity form is an 

ideal example of this in action. Morph machining can be used 

in conjunction with cutter contact angles.

The constant offset machining strategy is used for maintaining a 

constant equidistant step-over from one tool pass to the next, 

irrespective of the slope angle of the part. This can also be used in 

conjunctionswith cutter contact angles, within any boundary or 

applied to the whole part.
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Rest Finishing Machining 

Corner Offset Machining

Boundary Machining

2D Cutter Compensation for Along Curve Machining

Curves that are made from a boundary will be 2D. 

As a boundary there are editing functions like roll, 

open/break, close, offset, union, intersection, 

subtraction and convex hull.

Curves can be joined to get a continuous profile ï

often in a model it will be several bits of curve that 

are wanted; joining the bits will reduce the 

number of retract moves.

The along curve machining supports 2D cutter 

compensation (G41 & G42 or cutter left/cutter 

right). This enables 2D profiles to be sized on the 

machine tool; the toolpath has arc fitting for 

optimised output. Cutter compensation is only 

available on a 2D curve.

Boundary machining, machines along an open or closed boundary 

profile. A negative machining thickness can be used to machine at 

constant depth below the surface being machined and can be used in 

conjunction with cutter contact angles.

Boundary machining can be used for the machining of mould tool runner 

detail, or applied to engraving text which can be generated using the 

Windows True Type fonts within the NCG CAM system. The fonts 

available will depend on the users Windows operating system.

The rest finishing is aimed at semi-finishing and finishing internal 

corners. The area machined is limited by a reference cutter, 

defined by the user. A ball nose cutter is used, steep areas are 

separated from shallow areas, like all other types of passes the 

cutter and holder are protected from gouging. Spiral like linking 

allows for the milling direction to be maintained in the shallow 

areas. In the steep areas, the cutter is kept in the part as much as 

possible, reducing any air cutting.

Corner offset machining is similar to constant offset machining. However 

with this technique, rather than starting from an outside boundary and 

working in towards the centre of the part. A set of pencil milling passes 

are created on the features of the part, then a toolpath calculated over 

the whole part from those features. The toolpath maintains a constant 

and equidistant surface finish over the whole part. The resultant surface 

finish in the corners can be significantly better than 3D constant offset 

machining depending on the shape of the part, as the toolpath follows 

the 3D form and features and can be used in conjunction with cutter 

contact angles.

Machining along a curve is just as it says - it is the curve that is machined not the surface data. This will allow 

a toolpath to be generated below the surfaces if needed.

Curves can be extracted from the model in some cases, if extracted from the model the curve may be 3D and 

will be respected as 3D when machined. Curves may also be created from boundaries with a convert to curve 

function, there is also a convert curve to boundary function.


