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HIGH SPEED SURFACE TOOLPATH CREATION
30. HIGH SPEED CORE ROUGHING

& Surface high speed toolpaths are a set of machining strategies that are specially designed to produce the
smoothest, most efficient tool motions when machining surface models or solid faces.

Resources — Download the file from http://www.emastercam.com/files/x4_ptg-milllevel3.html
K ’
File
© Open
© Select “Hst-Core_Roughing.mcx”

x =<

30.1 Properties

r
LY

& Tool Settings allows you to establish the material type of the part that will be cut. According to the

material type and to the diameter of the tool Mastercam can calculate the feedrates and spindle speeds for
each operation.

€ Set the Program # 7
© Enable Assign tool numbers sequentially and all the Advanced options.
© Enable Feed Calculation From tool

& Stock Setup allows you to establish the stock size that will be used in Verify to simulate the machining
process.

© Use Bounding box.

30.2 Surface High Speed- Rough Core

& Core roughing toolpaths are designed for machining models which can be approached from the outside.
They minimize the need for helical ramp moves or full-width cutting. Core roughing toolpaths are
generated from a set of surface profiles that describe the shape of your surfaces at different Z heights, plus
a set of offset profiles that let you rough out stock as you approach the part from the outside. This toolpath
can change the machining strategy within the same operation if your part has a mixture of bosses and
cavities. In these cases, Mastercam will cut the cavities inside to out (like an area clearance cutting pass),
and machine the bosses from the outside.
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Toolpaths
© Surface High Speed...

€ Select all surfaces

Toolpath Type

®  The Toolpath Type dialog box allows you to select the toolpath between rough and finish operations. It
also allows you to change the drive/check surfaces that you selected and the
&  Containment and the Approximate start point.

€ Select Roughing and Core Roughing
Tool

& Allows you to select a tool, edit its properties, and enter feeds and speeds. You can insert a comment that
will be output in the NC file after running the post processor.

€ Select the 0.50” Bull Nose with the corner radius of 0.0625.

Holder

& Allows you to select the tool holder to be used in the operation. You can also; create a holder definition,

load a holder from a library or edit the holder after it has been selected. You can check the holder for
gouge.

© Select Open library and from CAT 40 select C4C4-0016
Cut parameters

& The Cut parameters dialog box allows you to establish the Stepdown for the cuts in Z; XY stepover to set
the passes in XY plane; Smoothing to round the corners of the toolpath to maintain a higher feedrate. You

can also establish the Stock to leave on walls and on floors. You can set how to control the tool's position
around the boundary of the part.

Stepdown

€ Set the Stepdown to 0.05 and enable Add cuts with a Min stepdown = 0.05 and Max profile stepover
=0.25;

@ Use Add cuts feature to insert additional cutting passes in the shallow areas.

XY stepover
© Set the % of dia = 50 this will automatically update the Min and Max distances

& If you are using toolpath smoothing, make sure that the minimum stepover is greater than the Offset

Tolerance value and less than the radius of the tool shaft. The maximum stepover should be less than twice
the minimum stepover.
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Smoothing
€ Set Max radius= 0.025

& Max radius limits the size of the arcs Mastercam will create to round the corners

© Profile tolerance = 0.005

Tool containment
© Enable Center in the Tool containment

& Tool containment allows you to select the closed contour inside of which the tool will machine the part.

€ Stock to leave on walls = 0.05
€ Stock to leave on floor = 0.05

& Note that the stock to leave on walls must be greater than or equal to the stock left on the floor. The only
exception is for horizontal area finish passes.

Trochoidal motion leave it off

& Minimize burial enabled will have Mastercam automatically insert trochoidal loops in the toolpath in
areas where the tool might be fully buried.

Entry helix

© Set Radius = 0.175
© Enable Output 3D arc moves
© Steep/shallow not enable

Linking Parameters

& Creates the links between the cutting passes. In general, you can think of linking moves as air moves when
the tool is not in contact with the part

Retract method
© Enable Minimum distance to insert high-speed arcs to and from the retract height and maintains a
minimum retract height above the surface for the fastest transitions.
Retracts
© Enter the size of the arc in the Curl up (arc to the retract height) = 0.15
© Enter the size of the arc Curl down (arc from the retract height) = 0.15.
© Part clearance =0.15
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Leads

&  Controls how the tool moves onto and off of the part at the start and end of each cutting pass. These
moves are applied to each pass no matter which cutting pass is selected.

© Linear entry/exit = 0.025
€ Vertical arc entry = 0.075
€ Vertical arc exit = 0.075

Fitting
& Controls how the entry and exit arcs will be fit into each pass.
© Set to Minimize Trimming

@ The path of the retract will be as close to the surface as possible, maintaining a minimum distance from the
surface to fit the arc.

€ Set the Max trimming distance = 0.0825
© Select the OK button to exit

Smoothing

& Profile tolerance determines the maximum deviation between the smoothed and unsmoothed toolpaths
on the outermost profile or cutting pass.

© Offset tolerance = 0.005625
& Offset tolerance is define similar with the Profile tolerance, but it is applied to all the inner passes.
Arc Filter/Tolerance

& Total tolerance displays the sum of the filter tolerance and cut tolerance. The dialog box that opens when
you choose the Total Tolerance button depends on whether the 3D Advanced Toolpath Refinement feature
is active for the Mastercam session.

© Total tolerance = 0.002

® Refine Toolpath is used to refine mastercam’s surface and high speed toolpaths, reducing machining time
and improving machined surface 7 —
. v,
quality. Refine Toolpath
My preferences are;
. . - Short L_»|-Best - Minimal
®  To automatically define the total 19 I
. . L_# | -Mormal - Better - Mormal
tolerance allocations and other settings, -Long - Goad
use the “wizard” slider controls in the . :
MC program Surface quality Calculation
”My preferences are” Section length [T colpath smoothhess) tirne:

__» | -Extended
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® The Tolerances Distribution fields display the total tolerance you defined for the toolpath and the formula
used. Use the sliders between the fields to allocate fixed percentages of cut, line/arc filtering, and
smoothing tolerances in 5% increments. Or, enter the percentages directly into the fields.

Tolerances Distribution

Cut Line/Arc Filker Smoathing Tatal
tolerance tolerance tolerance tolerance
0.0002 + |U.UDD4 | + |U.UU14 | = 0.002
100% —j 200% —J— 70.0% 100%

& If desired, use the Line/Arc Filtering
Settings and Smoothing Settings to
further refine the toolpath.

30.3 Backplot the toolpath.

© Select Play @

30.4 Verify the toolpath.
© Select the Machine button to run

Verify. @

& Note that the first pass is too big. We
set the depth cuts to 0.05.
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30.5 Use the Steep/Shallow parameters to control the depth cuts from the stock.
© Enable Use Z depths and set the Minimum depth = 1.7 and Maximum depth = 0.0

Regenerate, then Backplot and Verify the toolpath

€ ﬂ))))g/))j//

/ 4
77 4

31. HST HORIZONTAL FINISHING —THE FLAT SURFACE ONLY

31.1 Use the SilhouetteBoundary C-Hook to create a boundary around the shape.
®  Tips: Set Z depth to 3 and make sure the construction plane is Top.
© Select all surfaces and unselect the bottom.

© Use Xform offset contour and offset outside, both the top rectangle (from the stock) and the
boundary, with a 0.2 offset distance.
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31.2 Surface High Speed Horizontal Area

< High Speed Horizontal Area toolpaths are used to machine the flat areas of the surface model.
Mastercam analyzes the selected drive surfaces and automatically identifies the flat areas within each
surface.

© Copy the operation in the Operations Manger
€ Select the Geometry in the second Operation and add the two offset chains as containment
boundaries.

& Note that the high speed toolpaths allows us to use as boundaries nested chains.
€ Select the Parameters of the second Operation.

Toolpath Type
© Select Finishing and Horizontal Area

Tool
€ Select the 0.375” Flat endmill.

Holder
© Select Open library and from CAT 40 select C4C4-0016
© Enable Use holder for gouge checking.

Cut parameters

& The Cut parameters dialog box allows you to establish the Depth cuts; the XY Stepover for the spacing
between cutting passes; Smoothing to round the corners of the toolpath to maintain a higher feedrate. You
can also establish the Stock to leave on walls and on floors. You can set how to control the tool's position
around the boundary of the part.

© Set the # of depth cuts to 1.
€ XY Stepover
€ Set the %of dia =45.0
© Smoothing
€ Set Max radius= 0.01875
© Tool containment set to Inside and Offset distance = 0.0 and enable Add offset distance to tool
radius.
© Make the Stock on walls/floors =0.

Trochoidal motion leave it to off.

@ Select Trochoidal motion to have Mastercam automatically insert trochoidal loops in the toolpath in areas
where the tool might be fully buried.

Transition
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© Set the transition to Entry helix to insert arcs at the beginning and end of the ramp for the smoothest
tool motion into and out of the move.
© Make the radius = 0.2

Linking Parameters
© Set the Retract method to Minimum Vertical Retract.
© Set the Part clearance to 0.075
© Linear entry/exit = 0.025
© Vertical arc entry = 0.075
© Vertical arc exit = 0.075
© Horizontal arc exit = 0.075
© Max ramp angle = 10
© Select the OK button to exit.

Arc Filter/Tolerance

© Smoothing
© Profile tolerance = 0.00375
© Offset tolerance = 0.0375

31.3 Backplot the toolpath.

© Select Play @

31.4 Verify the two toolpath.
© Select the Machine button to run Verify.

]
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32. HST SCALLOP FINISHING —THE BOSS SHAPE ONLY

& High speed scallop toolpaths differ from other finish toolpaths in that the stepover distance is a 3D value
which is measured along the surface, instead of parallel to the tool plane. This ensures a consistent scallop
height across the surface, regardless of the surface direction.

© Copy the operation in the Operations Manger
€ Select the Geometry in the third Operation and rechain all and add the chain created with the C-
Hook as the containment boundary.

© Select the Parameters of the third Operation.

Toolpath Type
© Select Finishing and Scallop

Tool
€ Select the 0.50” Ball end.

Holder
€ Select Open library and from CAT 40 select C4C4-0016
© Enable Use holder for gouge checking.

Cut parameters

& The Cut parameters dialog box allows you to establish the Cutting method; the Stepover for the spacing
between cutting passes. You can also establish the Stock to leave on walls and on floors. You can set how
to control the tool's position around the boundary of the part.

Cutting method
© Set the Cutting method to One Way to machine all the passes in a single default direction.
Mastercam tries to maintain a climb milling orientation relative to the surface boundaries.
€ Make sure that Expand inside to cut is not enable.
Stepover
© Set the stepover = 0.050
© Tool containment set to Outside and Offset distance = 0.3.
© Make the Stock on walls/floors =0.

Transition
© Set the transition to Tangential ramp to insert arcs at the beginning and end of the ramp for the
smoothest tool motion into and out of the move.

Linking Parameters
© Leave the parameters as set for the Horizontal Area cut.
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32.1 Backplot the toolpath.

© Select Play @

32.2 Verify the toolpaths.
© Select the Machine button to run Verify. E
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33. HST SCALLOP (REST PASSES) FINISHING —CREATING A FILLET

< High speed scallop rest passes toolpaths calculate a stock model based on the dimensions of a roughing
tool and only apply the toolpath to those areas. Use them for applications where you want a different
cutting strategy than area clearance passes, and the remaining stock is light enough to be machined with a
single cut.

© Copy the operation in the Operations Manger
€ Select the Geometry in the fourth Operation and rechain all and add the chain created with the C-
Hook as the containment boundary.

© Select the Parameters of the fourth Operation.

Toolpath Type
© Leave the Finishing and Scallop

Tool
€ Select the 0.1250” Ball end.

Cut parameters

& The Cut parameters dialog box allows you to establish the Cutting method; the Stepover for the spacing
between cutting passes. You can also establish the Stock to leave on walls and on floors. You can set how
to control the tool's position around the boundary of the part.

Cutting method
€ Set the Cutting method to One Way to machine all the passes in a single default direction.
Mastercam tries to maintain a climb milling orientation relative to the surface boundaries.
© Make sure that Expand inside to cut is not enable.
Stepover
€ Set the stepover = 0.0125
© Tool containment set to Outside and Offset distance = 0.3.
© Make the Stock on walls/floors =0.

Rest material
€ Enable Use rest material
© Enable Roughing Tool and the Diameter = 0.5 and Corner radius = 0.25

Transition
© Set the transition to Tangential ramp to insert arcs at the beginning and end of the ramp for the
smoothest tool motion into and out of the move.

Linking Parameters
© Leave the parameters as set for the Horizontal Area cut.

Page 164



Mastercam ,{
Mill Level 3

SURFACE TOOLPATH CREATION

Arc Filter/Tolerance
© Enable Toolpath fillet and set the Radius = 0.1875

& Toolpath fillet option tells Mastercam to insert an arc to the specified radius in the toolpath at sharp
corners. The radius value that you enter here should be at least as large as the radius of the finish tool.

Note: The fillets are created as tool motions only. They are not saved as part of your surface model, and
they have no effect on your part geometry.

32.1 Backplot the toolpath.
© Select Play

32.2 Verify the toolpaths.

© Select the Machine button to run Verify. @
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