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INTRODUCTION

Mastercam 2D high speed toolpaths are specially designed to produce the smoothest, most
efficient tool motions, optimized for high speed and hard milling. These high speed toolpaths can help make the
processes we have learned so far more efficient and automated, minimizing programming and cycle times.

Dynamic Mill Toolpath machines pockets, material that other toolpaths left behind, and standing bosses or
cores using the entire flute length. The toolpath supports many powerful entry methods, including a custom
entry method. Entry methods and micro lifts support custom feeds and speeds to optimize and generate safe
tool motion.

The toolpath depends on theMachining strategy that you choose in the Chain Options. If the strategy chosen is
From outside, the toolpath starts at the outmost chain and works its way in taking on the final shape of the part
as it approaches the final pass. You can also machine pockets in which case the strategy selected is Stay inside
which keeps the tool inside of themachining regions. Themain difference between theDynamic Mill and Area
Mill is that the cutting method of the first one allows you to use the entire flute of the tool while with Area Mill
small depth of cuts are recommended.

NEW CONCEPTS COVERED IN THIS TUTORIAL:

♦ Using imported solid model.
♦ 2D HST Geometry / boundary selection rules.
♦ Setting the 2D HST cut parameters.
♦ DynamicMilling toolpaths.
♦ Area Milling toolpaths.
♦ Dynamic Rest Mill toolpaths.
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2D HST Toolpaths - Part 1 Instructor Demonstration:

INSTRUCTOR DEMONSTRATION:

Topics:

♦ Import a Parasolid with saved Coordinate system
♦ Job Setup
♦ Dynamic Mill From Outside Toolpath
♦ Dynamic Mill From Inside Toolpath
♦ Rest Mill Toolpaths
♦ Peel Mill Toolpath

NOTES:
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PART DRAWING

2D HIGH SPEED TOOLPATHS (HST) INFORMATION

2D High Speed Dynamic toolpaths utilize the entire flute length of their cutting tools to achieve efficiency in
milling. They are designed to maximizematerial removal while minimizing tool wear.
The dynamic mill toolpaths are all designed to simplify the programming of complex pocket and core shapes.
Benefits include:

♦ Tool burial avoidance.
♦ Minimum heat buildup.
♦ Better chip evacuation.

Dynamic Mill - Stay Inside Strategy machines pockets using one or more
chains to drive the toolpath.

Dynamic Mill - From Outside Strategy machines open pockets or
standing core shapes using the outmost chain as the stock boundary. The
toolpath starts from the outside and works its way towards the inner
boundary.

Dynamic Contour - Efficient milling ofmaterial off walls. Supports both
closed or open chains.

2D High Speed Area Mill toolpaths machine pockets using a smooth
clean motion. Helical entries and tangent stepovers create efficient motion
for tools. Cut parameters allow controlling smoothing to avoid sharp
corners or direction changes.

2D HST Peel Mill toolpath generates an efficient climb mill cut between
two selected contours or along a single contour. It uses a dynamic style
motion with accelerated “back” feed moves when the tool is not engaged
in material. For single chains, the user defines the width of cut, otherwise
the width is defined by the area between the 2 boundary chains.
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2D HST Toolpaths - Part 1 Step 1: Prepare And Orient Model For Machining

2D HST Blend Mill toolpaths morph smoothly between two open
boundary chains. The toolpath supports the full depth of the cutting tool,
utilizing more of the cutter’s flute length resulting in less cycle time and
wear.

STEP 1: PREPARE AND ORIENT MODEL FOR MACHINING

In this step you will choose the plane to machine from and position the part on the machine. Follow the same procedures
to setup the machining plane as shown in the previous tutorials.

♦ Find and open the part “2DHST.x_t”.
♦ Change to the Isometric View and display the

axes (F9 and Alt+F9) to determine themodel
orientation.

STEP 2: CREATE THE JOB SETUP

In this step you will supply Mastercam with information about the tool settings and stock size before starting to create the
toolpaths.

2.1 Load the Mill Default if needed

♦ From theMachine tab, select Mill and Default.

2.2 Set the Tool settings

♦ Click on the Toolpaths tab to open Toolpath Manager.
♦ Expand the Properties and select the Tool settings icon.
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♦ Change the highlighted parameters as shown.

Note: All of these settings should be pre-set
from the saved Operations defaults we setup
in the previous lesson.

♦ Select the Stock Setup tab.
♦ Click on the Bounding Box button.
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2D HST Toolpaths - Part 1 Step 2: Create The Job Setup

♦ Click on the solid to select it and press Enter to finish the selection.

Note: Mastercam creates an image of the stock envelope. This can be saved as geometry and re-sized as
needed. See Mastercam Help for more information.

♦ Set the Bounding Box
parameters:

♦ Shape set to Rectangular.
♦ Size X = 10.2000.
♦ Size Y = 9.2000.
♦ Size Z = 0.8.
♦ Select theOK button to

exit the Bounding Box

panel.

Note: This will create the stock we will use as boundaries for our HST toolpaths. We expanded stock to match
imported design intent and origin location. Users can also expand dynamically with Push Pull options

♦ Click theOK button to accept and close theMachine

Group Properties.
♦ The stock should look as shown.

Note: The axes displays have been turned off.

Note: You will generate several separate operations to machine the part in this lesson. These operations will
include the latest technology from Mastercam. The operations include: Dynamic Mill - From Outside Dynamic
Mill to remove inner material 2D HST PeelMill and Dynamic Rest Mill.
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STEP 3: DYNAMIC MILL TOOLPATH TO MACHINE THE OUTSIDE SHAPE

Dynamic Mill toolpath machines cores or pockets using the entire flute length. The toolpath supports many powerful
entry methods, including a customized entry method. Entry methods and micro lifts support custom feeds and speeds to
optimize and generate safe tool motion. The toolpath depends on the Machining strategy that you choose in the Chain
Options. If the strategy chosen is From outside, the toolpath starts at the outmost chain and works its way in, taking on the
final shape of the part as it approaches the final pass. You can also machine pockets, in which case the strategy selected is
Start inside, which keeps the tool inside the machining regions.

Toolpaths

♦ From the 2D group, select theDynamic Mill icon.

2D HST CHAIN REFERENCE INFORMATION

For further information on settings, see the Mastercam Help file.

Machining regions: Allows selecting areas where the tool will remove material.
If no machining region is selected, the area to be machined defaults to the stock size
defined in Stock Setup.

Machining region Strategy:

Stay inside: keeps the toolpath inside the selected machining region.

From outside: Causes the toolpath to start from outside and work toward the
machining region.

Open chain extension to stock: defines the option to cut open chains to the stock
defined in stock setup.

Avoidance regions: defines areas to be avoided during machining.

Air regions: allows defining areas where there is no material so a tool can travel
through it when machining.

Containment regions: defines an area where the tool cannot travel outside of.

Entry chain: defines a chain of geometry or point where the tool enters the part to
begin machining.
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2D HST Toolpaths - Part 1 Step 3: Dynamic Mill Toolpath To Machine The Outside Shape

♦ The Chain Options appears as shown.
♦ For our toolpath, noMachining region needs to be selected.

Note: When no geometry is selected, the area to be machined defaults to
the Stock Size from the Stock Setup that we completed previously.

♦ In the Avoidance Regions, click on the Select button.

♦ In the Chaining dialog box leave the
Loop button selected.

♦ Click on the edge of the bottom of the
part to select the outside profile.

♦ In the Pick Reference Face dialog box, select the
OK button if the bottom of the profile is selected

as shown.
Otherwise, click on theOther face button.

♦ Select theOK button to exit Chaining dialog box.
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Note: There will be no chains underMachining Regions and one under
Avoidance Regions. With this type of toolpath, we do not need to set Direction
since the machining occurs between the two boundaries selected.

♦ Enable From outside.
♦ Click on the Preview chains button to check your selection.

♦ Press Esc button when done.
♦ Click again on the Preview chains button to remove the

display.

♦ Select theOK button to exit the Chain Options dialog

box.

♦ The 2D Toolpaths - Dynamic Mill dialog box
appears on the screen as shown.

Note: The Avoidance region selected
shows as (1).
Changes to any of the chaining areas
can be modified from this dialog box.

Note: In the following steps you will be setting the parameters to generate the Dynamic Mill toolpath.
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2D HST Toolpaths - Part 1 Step 3: Dynamic Mill Toolpath To Machine The Outside Shape

3.1 Tool

In the following steps you will choose a 1.0” Flat Endmill from the tool library provided by Mastercam. You will use the
Filter option to search through the tool library for a specific tool type which makes it easier and quicker to find the
desired tool. The model drawing indicates that the smallest inside radius on the outer contour is 2.00 which can be
machined with the 1.0" Flat Endmill.

♦ Click on the Select library tool
button and using the Filter
options select the 1.0" Flat
Endmill.

♦ Rapid Retract enabled.
♦ Comment: “Use Dynamic mill to

remove outsidematerial”.
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