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What's New in Mastercam X2 MR1

Backup Utility Available at Installation

The Mastercam X2 MR1 installation provides a Backup Utility that you can use to preserve Mastercam X2 files (such
as configuration and operations files) that you have modified. The Backup Utility runs by default if you choose to
replace the previous Mastercam X2 installation with X2 MRL1. If you choose this Replace option, you must use this
utility to save your modifications because the installation program will overwrite all Mastercam files in the previous
installation. If you choose to leave the previous version, you do not need to run the Backup Utility.

Machine Definition Installation

The Mastercam X2 MR1 installation program installs only the default machine definitions for al licensed products (for
example, Mill Default. MMD and Mill Default MM.MMD). Y ou will have the opportunity to select and install
additional machine definitions as part of the X2 MRL1 installation after you install Mastercam. Y ou can also install
additional machine definitions at alater time. The related control definitions and posts are automatically installed; you
do not need to specifically select them.

Changes in Machine Definition Manager and Lathe Stock Definition

Important Note: In Mastercam X2 MR1, you will see some changes in the Machine Definition Manager and Lathe
stock definition dialog boxes that apply to functions that you do not have. For example, you will see function buttonsin
the Machine Definition Manager dialog box that support Mastercam MultiTasking (MMT) functions (machining modes,
machine ref points, and the preview toolbar):
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Mastercam MultiTasking (MMT) and machine simulation are in development and are scheduled for a future release.



The What's New videos are an excellent source of information on new features introduced with Mastercam X2 MR1.
You have the option to install them when you install Mastercam. They are typically installed in the /Videos folder in
your Mastercam installation. Double-click X2_MR1.html to view the Mastercam X2 MR1 videos. You can download
these and other videos from www.master cam.com.
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General System Improvements (video available)

Windows Vista® Support

Mastercam X2 MRL1 isthefirst Mastercam X release to support Windows Vista. If you choose to upgrade to Vista, you
must install Mastercam X2 MR1 for Mastercam to run properly. This requires no special steps. Mastercam will act and
look the samein Vista, athough you may experience some speed reduction. Y ou can take advantage of some new Vista
features, but Mastercam’ sinterface is unchanged.

If, when running Mastercam under Windows Vista, you experience graphics problems such as excessive speed 10ss,
you may need to update your graphics card’ s drivers. Ask your graphics card’ s manufacturer about Windows Vista
compatible drivers. If anew driver for your graphics card is not yet available, you may be able to fix the problem by
following these steps:

Launch Control Panel.

Choose System and Maintenance. (Omit thisstep if you arein Classic View.)
Double-click Performance I nfor mation and Tools.

In the left navigation panel, click Adjust visual effects.

Disable the Use visual styles on windows and buttons option.

agrwDdDE

Viewsheets

Viewsheets are a new concept for Mastercam that will save alot of time when you are working with multiple views or
working with different levels at the same time. Viewsheets let you create different user-defined sheets consisting of the
view orientation, zoom scale, and visible levels of the part. Each viewsheet is represented at the bottom of the graphics
areaas atab similar to what you see in spreadsheet applications. Additional controls et you create new viewsheets,
copy existing viewsheets, rename them, and del ete them. Bookmarks allow you to save a specific state in a viewsheet
and restore it later. Using the Viewsheets function is easy. Once you activate Viewsheets, the system saves the current
view orientation, zoom, and visible level information each time you move from one viewsheet to another.



The Viewsheets function is on the Settings menu. To try Viewsheets, load a part and activate the Viewsheets function.
(Choose Settings, Viewsheets, Viewsheets Enabled.)
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Using Viewsheets
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Load apart fileinto Mastercam.

If you don®have viewsheets displayed, select Settings, Viewsheets, Viewsheets Enabled from the menu bar.
Right-click the Main Viewsheet tab, and select New Viewsheet from the pop-up menu.

Right-click the new Viewsheet #1 tab, and select Rename Viewshest.

Type anew name (such as1SO View 1), and press [Enter].
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Click the new tab to select it.
Changeto adifferent view (for example, press [Alt+7] to switch to the isometric view).
Click the viewsheet tabs to switch between the two views.

Note: When you save your part file, Mastercam stores the viewsheet settings along with the part.

Using Viewsheets bookmarks
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1. Load apart fileinto Mastercam.
2.
3. Right-click the Main Viewsheet tab, and select New Viewsheet from the pop-up menu. Mastercam creates a

If you don®have viewsheets displayed, select Settings, Viewsheets, Viewsheets Enabled from the menu bar.

new viewsheet tab for your part.

Click the new tab to select it.

Set the part®view, scaling, and level settings as you need them.

Right-click the new viewsheet tab, and select Save Viewsheet Bookmar k from the pop-up menu. Mastercam
saves the part®current view, scaling, and level settings as a bookmark.

Change the part view, scale, and/or level settings however you like.

Right-click the tab, and select Restore from Viewsheet Bookmar k. Mastercam restores the settings you saved
in Step 6.



Note: Each viewsheet has a single bookmark. When you save your part file, Mastercam stores the viewsheet settings
(including the bookmark) along with the part.

Vertical Dialog Box Modality

In Mastercam X2, we introduced the ability to make ribbon bars remember settings between uses (modality) in asingle
session... Vertical dialog boxes now also work thisway. Use the Enable Ribbon Bar modality check box on the
Screen page of the System Configuration dialog box to enable or disable this feature.

Parasolid V18

With X2 MR1, Mastercam X now supports Parasolid 18. We will not be able to use newer Parasolid kernelsin
Mastercam X Solids until X3 because of the lack of support for Windows 2000.

Autodesk support

Mastercam X2 MR1 provides the following Autodesk support:
Support for Inventor IDW files
Support for DWF files
Choice of DXF/DWG file export formats
Autodesk support engine upgrade to DWGdirect 2.0.

Rhino
X2 MR1 can import Rhino V4.0 files.

Pro/E
X2 MR1 can import Pro/E datum entities.

SolidWorks
X2 MR1 supports SolidWorks assembly files.

Design (video available)

Xform Project
The Xform Project function has been significantly reworked to fix defects and make it more robust.

Change Normal

In X2 MR1, the interaction of this function has been reworked to reduce the necessary interaction from four stepsto
one.

Using Change Normal

1. Select asurface. A normal direction arrow displays.
2. Click the surface to reverse the normal direction.
3. Select another surface, or choose OK to save the changes.

Line Tangent through a Point

Thisisanew function to let you create a line tangent to an arc through a specific point. Prior to X2 MR1, you had to
create aline from the center to the tangent point and then create another line perpendicular to the construction line.



Using Line Tangent through a Point

Choose Create, Line, Create Line Tangent through point.
Select an arc or spline.

Select the tangency point (the line®first endpoint).

Select the line®second endpoint.
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File Tracking
X2 MRL1 adds a new option to allow additional search folders.
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Using File Tracking

In the Mastercam X2 help system, search for “File Tracking dialog box” and watch the demos.



Change Recognition

X2 MR1 adds geometry orientation capabilities to the dialog box. Before change recognition can identify new features
in afile, the original and incoming geometry must be in the same position. To reposition incoming geometry, click Re-
orient incoming geometry in the Change Recognition dialog box.
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Mastercam then opens the Change Recognition Repositioning dialog box, which allows you to trandlate, rotate, mirror,
scale the incoming part. For example:

The gray areas are
the original file

The pink areas are
the incoming file

Original file

The incoming file translated
into the same position as the
coriginal fite, with the pink areas

' . et
Incoming file showing affected geometry

Y ou can match two views, match coordinate frames, and perform special SolidWorks rotation that matches the
SolidWorks top view to Mastercam’ s top view. Y ou can aso create temporary edge curves on incoming surfaces,
which alows you to select edge points.
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CAM Products

Tab Placement by Distance Along Contour (Mill and Router)

X2 MR1 adds a new automatic tab placement option to that will allow you to enter the maximum distance you want
between tabs. Mastercam cal culates and creates the fewest number of tabs that can be evenly spaced a ong the contour
without exceeding this parameter.
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(video available)

X2 MRL1 includes several improvements to the HST tool path dialogs, described next.

HST Holder Page (Mill and Router)

The HST holder page has been redesigned to display both the holder and the tool. The value for tool “stick out”

HST Toolpath Dialog Improvements (Mill and Router)

can be easily seen on this page, aswell as the overall length.

Surface High Speed Toolpaths - Core Roughing

: Taol
o Holder

=] Cut Parameters

: - Trochoidal mation
o Traritions

- Steep / Shallow

Linking Parameters

A Filter / Tolerance
Flanes [wCS)

s Coolant

oo Canned Test

o Miscelaneous Values
Lo fiwis Combination

Quick Yiew Settings

CPlane / TP... TOP

Toal 20, BULLEN...
Tool Diameter 20

Corner Fadius 4

Feed Rate 50

Spindle Speed 3500

Coolant 0ff

ToolLength O

Length Offzet 9

Diameter Off... 3

v = edied
@ =disabled

[DUsze hc&r for gouge checking

H4E4471000
H4E441250
H4E 441500
H4EBADZ2E0
H4ERANTT 2
H4ESA0375
H4EBADS00
H4EGANB25
H4E5A0750
H4EEAD

HA4L: 75
H4L320437
H4L3A0500
H4L320662
H4L3A0625
H4L3A0750
H4L327000
H4L341250

T
~

Holder clearance | 1.

Segment propertiss :
= Height |40

62.95

-

B

Open library

Save lbrary

IIA

Library:
HSKE3 holders

Mew library

New holder

76.15
Upper diameter |
Lower dismeter [
Mew segment

20.00
L

96.15

v ][ %] D] ?]

The holder clearance value is now displayed with ared outline showing the shape Mastercam will use for gouge
checking.

Holder clearsnce |01

62.99 |




HST Default Formulae Switch (Mill and Router)

A Settings/Configuration option can be set that will allow you to decide when values for HST fields (stepover,
stepdown, etc.) will be reset automatically.

When the check box is not checked, a button will be available on the tool page in the HST dialogs. When you enter the
toolpath for the first time, Mastercam will set all values automatically based on the tool you selected. However, if you
decide later to re-enter the tool path and change the tool, these values WILL REMAIN AS SET in the previous session.
In order to update the values to the new tool diameter, you must click the Recalculate values button.



HST Core Roughing Trochoidal Controls (Area Clearance and Horizontal Area) (Mill and
Router)

Mastercam X2 introduced trochoidal motion in the Core Roughing, Area Clearance, and Horizontal Areatoolpaths.
However, it did not provide the ability to control when the trochoidal motion began, nor allow you to manipulateit. In
X2 MR, an entire page has been devel oped to give you control over when and how the trochoidal motion occurs.

HST Home Position
The home position location has been added to the HST interface.



HST Pencil Rest Material Optimization

The HST Pencil toolpath has been enhanced to provide much smoother motion with fewer retracts when restricted by a
slope angle and used with rest material. A reference tool diameter field has been added that when set will alow
Mastercam to cal cul ate the appropriate number of offset passes and apply them to the boundaries.



HST “From Machine” Option to Define Reference Points (Mill and Router)

An option to define reference points from the positions defined in the Machine Definition has been added to the HST
interface. When you click this button, Mastercam popul ates the reference points with the values found in the Machine
Definition.

HST Miscellaneous Values to Launch C-Hooks

The ability to launch a C-Hook from the Miscellaneous Vaues page of the HST dialogs has been added. Tousea C-
Hook instead of the default controls on the Miscellaneous Vaues page, you must specify the C-Hook on the Files page
of the Control Definition.



HST Scallop Boundary Improvement
The HST Scallop toolpath has been improved to yield a toolpath with smooth clean motion with fewer retracts by
creating the toolpath after the boundary is defined.

Multiaxis Enhancements (Mill and Router)

The 5 Axis Flowline tool path has been enhanced to support undercuts. By allowing undercuts, the enhanced
tool path requires you to control the normal direction of all surfaces. On complicated files, assuring the surface
normal orientation can be cumbersome. To simplify operation, an option has been added to either allow
“undercuts’ or “ignore the surface normal” direction.

The Advanced Multiaxis tool paths have been improved to allow support for solid geometry. When asolid is
present, the option to select solid geometry will be available in the “General Selection” toolbar.

New Multiple Heads Parameters Page (Router)
Y ou can now specify multi-head datain the HST dialogs.



Add multiple head parameters page to the HST dialogs for Router machine groups

Z Oscillation (Mill and Router)
(video available)

X2 MR1 adds anew Z Oscillation contour type to minimize tool wear. Thisis especially useful when cutting thinner
materials or laminated materials such as kitchen countertops.



Z Oscillation contour type

Choose the Oscillation strategy that best suits your machine or application. Linear oscillation creates movesin the Z
axis along your contour toolpath using linear ramping motion. The highspeed option creates oscillation movesin the Z
axis along your contour toolpath using a smoother sine curve style cutting motion.

Oscillate Contour

Define geometry for Router components in MDM (Router)

X2 MR1 adds the ahility to define geometry for many of the Router components in the Machine Definition Manager
(MDM). Thislays the foundation for several new Backplot and Verification enhancements scheduled for future release.
Although you can define the geometry for these components in this version, they will not be utilized in the Backplot or
Verification in this release.



Define geometry for Router componentsin MDM

Onion Skin Option (Mill and Router)
(video available)
Small parts can present a problem on a CNC router if the area of the final piece being produced is not big enough to
maintain adequate vacuum (and keep the part from moving) during acut. The new Onion Skin option automatically
adjusts the depth of the outside profile cuts so that the tool does not cut all the way through the sheet. This maintains
full vacuum during the heavy cutting. A separate toolpath operation is created for the final return cut. You can even
specify adifferent router bit and adjust feeds and speeds for the return cut.

Onion Skin Option

Solid Selection in Advanced Multiaxis and Wire
(video available)

Y ou can now select Solids when chaining for wirepaths, just like you can for Mill type contour paths. Note that the
resulting chain in awirepath many have many Change at Point settings tagged to it.

Y ou can also use solid entities as tool path input geometry in the Advanced Multiaxis selection dialogs. Any
combination of solid bodies, solid faces, and surfaces can be selected for both drive and check surfaces.



Operation Nesting on Both Sides of Sheet (Mill and Router)

Mastercam’ s double-sided nesting functionality allows the flexibility of nesting parts with front- and back-side
operations. Operations can be performed on one side, and the entire sheet can then be “flipped” over to finish the parts
prior to cutting them out. This functionality reduces expensive secondary operations without requiring changesin
product design and construction methods.

Send Timeout Value Changed to Milliseconds (All Products)

The Mastercam communications dialog has been atered to change the units for send timeout from seconds to
milliseconds. We have versioned the machine configuration files in order to distinguish between older files and the
newer ones so that we can make this conversion automatically.



COM Timeout Value (in Milliseconds)

Add Origin to Nesting Config (Mill, Router, Wire)

Y ou can now specify the tool origin for your machine in the Nesting Configuration dialog for machines that don’t use
the lower-left corner of the sheet asthe X and Y origin.

Add Origin to Nesting Config

Stock Setup (Lathe)
The Lathe stock setup process and dialog boxes have changed. Y ou will notice that the Chain and Select
options have been replaced by a Geometry tab in the Machine Component Manager, which is more powerful
and gives you more options.



The component geometry and position tabs are currently only used for lathe peripherals (chuck, tailstock,
steady rest). Later they will support Mastercam® machine simulation functions.

Stock models are now defined as machine components and are based on 3D geometry instead of 2D
boundaries.

The Stock Setup dialog box is used to define chuck jaws (instead of the entire chuck), and tailstock center
(instead of the entire tailstock). Thisisactually just aterminology change that more accurately reflects
actual function.

Chucks, tailstocks, and steady rests are now defined as 3D components in the Machine Definition Manager.

New stock creation options are available in addition to cylinder (bar) stock: extruded chain, revolved chain,
block, and solid entity.

If you have Solids enabled, Mastercam will now generate a silhouette stock boundary for Lathe stock that
isn®symmetric about the Lathe Z axis. If you do not have Solids enabled, you will receive an error message.



Chuck jaws can be defined parametrically or using an extruded chain. A tailstock center can be defined
parametrically or using arevolved chain, cylinder, or solid entity.

If you are not testing Mastercam MultiTasking, you don®need to be concerned with chuck, tailstock, or
steady rest geometry at this time, unless you want to prepare for simulation in a future release.

The Machine Group Properties Stock Setup dialog box tab includes a Use Machine Tree check box that
displays all stock, chuck, tailstock, and steady rest components relative to their machine definition
component groups.

Note: Mill/Router users can use existing stock definition tools, or can access the new stock features by activating the
Use Machine Tree option on the Stock setup page.



New Tree-Control Dialog Boxes (Wire)
(video available)

All wirepath dialog boxes have been converted to tree-control dialog boxes. Following are examples of the new dialog
boxes.



Art

Art Manager Speed Improvement

Art surface operation regeneration speed has been significantly improved in X2 MR1. Previoudly, if you had 20
surface operations and edited the 19" operation in the list, the entire list would have to regenerate. This could take on
average about 30 seconds. With the X2 MR1 speed improvements, it should take only one second because only the
19" and 20™ operations regenerate, not the entire list.

The regeneration speed improvement is achieved by writing the operations to atemporary file on the hard drive. Each
surface operation requires about 2.5MB of disk space, so if you have 100 operationsin the list, you will need 250MB of
free disk space to process them. If you hard drive is extremely fragmented, regeneration may take longer. Y ou should
defrag your hard drive periodically to assure optimum speed. The temporary file is deleted when you exit Mastercam,
but it will be rebuilt automatically when you reload your Art file. Rebuilding the temporary file may add one second to
the normal loading time of your file.

Y ou can disable the new surface operation regeneration strategy and use the previous method if necessary to conserve
disk space. To revert to the previous strategy, in Windows, choose Start, Control Panel, and then choose M aster cam
X.

In the Mastercam X Utility dialog box, deselect the following check box:



New Art Surfaces

X2 MR1 adds the following new surfaces:
Swept One Side
Swept Arch
Rope
The new surface operations can be accessed from the Art menu. They are currently not available on the Art toolbar.

Swept Surface, One Side
A new Swept Side Selection option has been added to the Create Swept Art Surface Operation dialog box.

This control allows you to create a Swept surface to the left, right, or on both sides of a selected contour. Previoudly,
you could create a Swept surface only on both sides of a contour. A good application for this function is the creation of
frames with different inside and outside contours.



Using Swept Surface, One Side

Create and select a custom contour.

Apply a Swept Surface with Side Selection Left for the outside of the frame.

Select Swept Surface again.

Select the inside contour and chain the contour starting at the same point as the outside chain.
Select Side Selection Right to apply it to the inside of the frame.

If you want the contours to blend smoothly, make sure they have the same height.
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Note: “ Left” and “ right” are defined by the chaining direction. When you chain a contour, the Chain Manager finds
the closest endpoint and then drives the chaining from that point forward along the selected contour. See the graphic
for further explanation. (Toolpath cutter compensation works the same way.)

Swept Arch Surface

Swept Arch allows you to generate an arch or ramp in the Z axis along a swept path. Like Swept Surface, you select a
contour and apply the surface to either side of the contour. The surface is applied to the selected contour in three
segments—start, middle, and end. Swept Arch can be applied to both open and closed chains, but only one chain at a
time.



Swept Arch Parameters (Basic)

Y ou can control the arch shape in three segments—at the start, middle (apex), and end of the chain. The Arch Apex
Position parameter defines the apex position as a percentage of the total length of the selected chain. However, the Start
and End Length parameters apply only to the first half or second half of the chain. If you enter 50% for the Start
Length, then the Start condition would affect 50% of only thefirst half of the chain, or 25% of the total chain.

Arch Styles are shown in the next image from bottom to top:

Arch Convex creates an arch that starts low at the ends of the chain and peaks at the center.

Arch Concave starts high at the ends of the chain and dipsto the center.

Arch to End creates aramping arch from the beginning of the chain to the end.

Arch to Start creates aramping arch from the end of the chain to the beginning.

Arch Height defines the height of the arch in the Z axis as a percentage of the cross section height. 100% is the full
Ccross section height.

Apex Position positions the top (apex) of the arch along the chain as a percentage of the chain length. 50% isthe
center of the chain.

Start Height defines the height of the start segment as a percentage of the cross section height.

End Height defines the height of the end segment as a percentage of the cross section height.

Start Length defines the length of the start segment from the start of chain to center as a percentage. 0% would have

no start length. The arch would start at the beginning of the chain. 100% would extend the start length to the center of
the chain.



End L ength defines the length of end segment from the end of chain to the center as a percentage. 0% would have no
end length. The arch would continue to the end of the chain. 100% would extend the end length to the center of the
chain.

Swept Arch Parameters (Advanced Dialog)
Arch Top Flat defines the length of the flat area on the top of the arch as a percentage of the entire chain length;
increase this value to create alonger flat.
Arch Smooth describes the resolution or curvature of the arch. A smaller number will make the arch more
linear/angular until it becomes aramp. Enter alarger number for more curvature. Note: 0.01 isthe lower limit.

Rope Surface

The Rope surface produces a beautiful, complex beaded rope surface in afew simple clicks. The chosen cross section
determines the rope' s height and width. A Rope surface is built on both sides of the selected chain like a Swept surface.
Rope surface works on open and closed chains.



Rope Parameters

Width controls the width of each rope element as a percentage of a base element. The base element is created by
sweeping its cross section around its end point. If you use an arc, the beginning base element is a hemisphere or sphere.
If you change the parameter to 100%, you would see spheres.

Overlap defines the percentage of overlap for each of the rope elements. With an overlap of 0%, they would touch. At
0.5%. they would separate and have space between them.

Angle defines the angle of rotation for each element in the rope. At 0 degrees, the elements would have no tilt. The
range is from -80 through +80 degrees.

Resize Parameter s scale all of the parameters but not the cross section to give different looks.



Toolpath Improvements

Smoother Surface Finish -Synchronized Filter Ramping

Now machined Art surfaces are smoother. New core functionality has been added to Art to make your final surface
finish much better at all resolutions. Synchronized Filter Ramping now makes sure that any minor ramping on aflat
surface initiated by afilter tolerance will now synchronize. Previously, utilizing very fine cutters small scratches
would appear in the finished machined surface. To eliminate these scratches the user would have to increase the
toolpath filter tolerance, thus creating larger file size and processing times. Previoudly the generated parallel tool paths
that would alternate the ramping slope, this caused the scratches, now they are synchronized.

Toolpath Arc Filtering

X2 MR1 adds XY, XZ and Y Z arc filtering to the tool path filtering dialog. Arc filtering allows you to smooth a surface
and significantly reduce the NC program size by increasing the filter tolerance. When set correctly, NC programs can
be reduced by more than 50% over previousfiltering. Thisimprovement will be best seen in toolpaths that create a
parallel toolpath on the X or Y axis.



Examples of arc filtering with various cutting methods:
Optimized Parallel Horizontal: use Create arcsin XZ
Optimized Rectangular Spiral: use Create arcsin XY, XZ,YZ
Parallel Horizontal: use Create arcsin XZ

Parallel Vertical: use Create arcsin YZ



