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Introduction

Welcome to Mastercam X7! Mastercam X7 features new products and new function-
ality focused on delivering speed and efficiency for your machining jobs. We are sure
that you will benefit from what Mastercam X7 has to offer you and your shop.

Mastercam Documentation

Mastercam installs the following documents in the \Documentation folder of your
Mastercam installation:

=  What's New in Mastercam X7

=  Mastercam X7 Installation Guide

= Mastercam X7 Administrator Guide

* Mastercam X7 Transition Guide

=  Mastercam X7 Quick Reference Card

=  Mastercam X7 Post Debugger User’s Guide

= Getting Started with Renishaw Productivity+™

=  Mastercam X7 ReadMe

Contact Us

For questions about this or other Mastercam documentation, contact the Technical
Documentation department by email at techdocs@mastercam.com.

Mastercam Resources

Enhance your Mastercam experience by using the following resources:

= Mastercam Help—Access Mastercam Help by selecting Help, Contents from
Mastercam’s menu bar or by pressing [Alt+H] on your keyboard. Also, most
dialog boxes and ribbon bars feature a Help button that opens Mastercam

Help directly to related information. [&]

=  Mastercam Reseller—Your local Mastercam Reseller can help with most
questions about Mastercam.
= Technical Support—CNC Software’s Technical Support department (860-

875-5006 or support@mastercam.com) is open Monday through Friday
from 8:00 a.m. to 5:30 p.m. USA Eastern Standard Time.
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Mastercam University—CNC Software sponsors Mastercam University, an
affordable online learning platform that gives you 24/7 access to Mastercam
training materials. Take advantage of more than 180 videos to master your
skills at your own pace and help prepare yourself for Mastercam
Certification. For more information on Mastercam University, please
contact your Authorized Mastercam Reseller, visit www.mastercamu.com,
or email training@mastercam.com.

Online communities— You can find a wealth of information, including
many videos, at www.mastercam.com and www.mastercamedu.com.

For tech tips and the latest Mastercam news, you can join us on Facebook
(www.facebook.com/mastercam), follow us on Twitter (www.twitter.com/

mastercam), and subscribe to our blog, Mastercam Xtras (http://
blog.mastercam.com). Visit our YouTube channel to see Mastercam in

action (www.youtube.com/user/MastercamCadCam)!
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General Enhancements

Mastercam Mill-Turn

Mastercam X7 also includes Mastercam Mill-Turn, designed to simplify program-
ming for complex Mill-Turn machines.

IMPORTANT: If you are interested in purchasing this product, please
contact your local Mastercam reseller.

The centerpiece of Mill-Turn is the Code Expert application. Like the new Tool
Manager, the Code Expert runs in a separate window. Code Expert incorporates an
entire suite of tools for managing multitasking applications.

Notes:

* To access Help throughout Code Expert, click the Help button or press
[F1].

* You can hover over the ribbon bar buttons for detailed function
explanations and shortcut keys.

Sync Manager

The Sync Manager creates syncs between operations and allows you to enter other
machine-specific programming information. It includes:
= A multi-streamed operations tree, similar to the Operations Manager in
Mastercam
= A GANTT-style timeline view of your operations.
= A graphic display that shows your part, fixtures, toolpaths, and syncs.
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O-&H IS | Sync Manages CHAPA-PARTO.iof - Mastercam Code Expert = | B |
File Home  Wiew = SyncManager v @
Start Page | CHAPA-PARTS.iof X -
Operations ~ 1
Machine Group-1
Upper Stream Lower Stream
BfEz LatheRough v =[] $ [ ~|B[[]1 Lathe Face =0 ¢ -
[] OD Rough 35 degree RH [l ROUGH FACE LEFT - 80 DEG.
=5 Approach (X50.3146, 20.0000)
=5 Approacp-[¥4n.2 ( 22 Motion
£Z Motion | 1d: 1 Comment: — = Syncl 7| 1
@3 Sync2 T [k Retract r
b Retract = End
=lEnd
5 Lathe Point =0 ¢ EIT53 LatheFinish v = [l $ B=
1516 Spindle Sync E B, 4 Turret Park
1317 Spindle Clamping |
118 Spindle Move = |
1449 Spindle Move |
131 10 Spindle Clamping =
131 11 Spindle Clamping = .
4 i 3 4 Il » Y
.
N
z
Timeline -1
Stream View | Spindle View | 00:18.9 Total time: 01:51.7
Time elapsed: 0000 00:04 00:08 0012 0016 0020 0024 0028 0: 00:36 00:40 Codd 0048 0052 0056 01:00
f h i i f f i i f f f f 7 f i
Upper Stream 2. Lathe Rough 5. Lathe Poind || 9 Spindle Move === 15. Lathe Cuto!
Lower Stream Lathe {a 3. Lathe Finish Turret Pz
- + 4 il b
Ready Q  100% = {} £

New .MACHINE File

In Mill-Turn, separate machine definitions, control definitions, and post files are
combined into a single .MACHINE file that can live anywhere on your system. The
.MACHINE file also includes other resources and configuration data that enable it to
be much more closely tied to Mastercam workflow and programming.

New Posting Language

Mill-Turn also includes a new posting language called MPNET. This is a modern
object-oriented language that replaces legacy MP for Mill-Turn applications. In
conjunction with MPNET, a new data backbone called the Intermediate Object

Format (IOF) has been developed, replacing the ASCII NCI file.
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New Job Setup Interface

Mill-Turn features a re-engineered workflow that begins with a new Job Setup inter-
face inside Mastercam. This leverages the .MACHINE file to automatically create
planes for programming your part, subspindle setups, and part handling applica-

tions.

o]

-
Machine Group Properties

Files | Tool Settings | Job Setup

|< WCS Setup Type
&

=g= Part geometry

Bar stock

Left Spindle (@) Left spindle () Right spindle

@ Chuck jaws

2 Toolplane origin Z

Right Spindle
. Chuck jaws

2 Toolplane origin Z
Pickoff

Quick View Settings

Initial Spindle

WCS MACHINEG. »

Setuptype  Bar F Stock Type - Part Handling

Initial spindle  Left Spindle - -

Patlength 155 [Cormnuous bar stock - Pickoff. Stock Pull, Cutol
Front face s.. 165 = [C] Multiple stock pulls required

Back face s... 1530

Stock type Bar stock
Pickoff posi... 50 E
Cutoff width 4 —
Part stickout 165
Left spindle Z 165 -
4 e i
b

(v[®][ 2]

Part Handling Operations

The set of Misc Ops from Mastercam Lathe have been replaced in Mill-Turn by a new
set of part handling operations. These are event-based operations that are organized

into machine-specific sequences and application strategies.
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Pickoff, Stack Pull, Cutaff [

Strategy: ‘Pidmff, Stock Pull, Cutoff {Upper Turret) = Mame: Pickoff, Stock Pull, Cutoff - Upper Turret
Pickoff, Stock Pull, Cutoff (Upper Turret)

Operations |54, Stock Pul, Cutoff (Lower Turet) |

}FPark Lower Turret Under Left Spindle
] = Comment:
= Pre-position cutoff tool
Egmign spindles Park Lower Turret Under Left Spindle -
l“%Pickoff spindle - Undamp and eject part )
: 'ePn:knff spindle - Move to dearance distance
L, E 2 =
,}‘:Pn:koff spindle - Move to grip position Data stream:
}“Pickoff spindle - Clamp and transfer stock
\t::smck spindle - Undamp Destination:
: }Pickoff spindle - Pull stock [Pa[k Left - ]
I‘E Stock spindle - Clamp and transfer stock
S synchronize spindies Linear 1
1*0cut off the part [2 first - ] |
ﬁCancel Spindle Sync [
[ R X 0.0
r.aPickoff spindle - Retract
}FSend Upper Turret Home 0.0
}FSend Lower Turret Home
7 -432.0
Rotary
0.0
¢ | [0 3
Tool Cal
Tool station: 9

FAERES

Enhanced Plane and Axis Combination Selection

New interfaces have been developed for working with tool planes and axis combina-
tions. These are based on Mastercam's knowledge of your machining and part-
handling application, so that a great many unnecessary or redundant options have
been removed. For example, the new Setup page for milling operations relies on your
chosen application orientation and axis combination to present only those options
that make sense.
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B’ 2D Toolpaths - Pocket I@
LAY

« Toolpath Type . . .
e Toool Mill type: Ais combination
e Holder L J
[ Cut Parameters o ‘
- Roughing
. ET'W Wotion C-diis Face Ais Substitution Upper Left Upper Right
Finizhing
- Lead InfQut
i@ Depth Cuts
oo Break Through
2--- Linking Parameters
! Ref. Points
A Filter # Tolerance ‘bz Face -dis Cross Flane Rotation
Toolplane Spindle ongin
MACHINE GROUP-1. TURMING.LEFT.UPPER

Quick. Yiew Settings e e

Toal 20 MM Flat En = : Turret Index Pasition

Tool Diameter 20 I Detive fiom geometry (@) Left spindle Right spindle:
Cormer Radius 0 M aintain spindle origin

Feed Fiate 30063
Spindle Speed 1903
ToolLength 0 =
Length Offset 19

Diameter O 19 Flane selection and creation information

Cplane / Tpl.. [Derive flomg. ™ X
g GEOMETRY:BS0CO

‘work Offset: 0

= edied

@ = disabled [7] m @ m

A similar approach is also used in turning operations, selecting axis combinations,
and creating transform operations.

Pinch Turn Toolpath

A new pinch turn operation is now available. This takes an existing roughing opera-
tion, creates new cutting passes on the opposite turret, and automatically creates the
necessary syncs.
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( ™
‘ﬁ Pinch Turn Associated Properties ﬂ
Frctan

Select rough operation to convert to main pinch operation

BEE Machine Group-1 ~

@1l Properties - Generic Fanuc MT Machin b
5 <

22 Toolpath Group-1 3
@  Pinchtum

2%4] 1 - | athe Rough - [WCS: MACHINE (&=
First cut

Pickoff, Stock Pull, Cutoff - Upper Turre
@ Upper tumst

== Toalnath Groun-2
(] 3

() Lower tumet

Dwell at start of second cut
@ Time
() Number of revolutions

() Distance 20

@ @ - Balance tum

Sync
(@) First pass only

Every pass

Double feed rate

lv®] 2]

Mastercam Simulator

The Backplot and Verify utilities that you use to check all your Mastercam tool
motion have now been combined to offer a more efficient workflow, better analysis
tools, and more comprehensive toolpath support in Mastercam Simulator.

You still access Backplot and Verify from buttons at the top of the Operations
Manager, but these utilities now display their results in a separate window from
Mastercam. This allows you to keep making adjustments to your toolpaths even as
your tool motion display continues.
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Note: The Backplot button in the Operations Manager still opens the classic
Backplot application from previous Mastercam versions. To open the new
Backplot function in Mastercam Simulator by default, choose Mastercam
X7, Backplot, Disable in the Mastercam Advanced Configuration Utility.

X- ; \ Mastercam Simulator
| Home | Backpiot
g @ u g= @ stop Conditions ~ Tooipal Stock . [ "L @ B O r’ﬁTap (Alt=1)
ME | #% Coliision Cheddng ~ 4 [#] Toat [F] Initial Stock A A — () Right
Backpiat | Verify Tool Tool Workpiece | Multiple | Fit Isometric - Colision Move
o Material Cutting + Comporents = Waorkpiece [¥] Ftures | Workpiece | & Front ~ Report  List
Mode Playback Visibility Focus 30 View Show
Move List -1 X
4 Move Info
Move ID 46530 of 116005
Move Type Feed Linear Move
Operation Name  Surface High Speed
Operation Numbe 1D: 4 (4 of 5)
Tool Number 0
Tool Orientation  0.000; 0.000; 1.000
Tool Pasition 176.217; 46.822; -58.!
4 Toolpath Info
Feed Length 135961.377
Feed Time 1h 30min 165
Mir/Max X -130.524 / 180.084
Min/Mazx Y -105.419 / 92.409
Min/Max Z -62.146 / 50.000
Rapid Length 26086.153
Rapid Time 2min 55
Total Length 162047530
Total Time 1h 32min 225
4 Verbose
Coolant off
Cutter Comp G40
G-Code Gl
Spindle Speed  1908.000
XYZ Coordinates  176.217; 46.822; -58.]
0 -
000Q0000 ~

This new Mastercam Simulator window, similar to the window in Machine Simula-
tion, also includes many more analysis tools, such as an improved move list and
more color coding options. It also supports more toolpath types, including Trans-
form and Rotary axis.
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e - " =R
= veniy) Mastercam Simulator L
Verify o @

@ step Conditions - [C] Toolpath Stock r L % E::‘l Q %) Top (Alt+1) D
i o L4l -~
1% Coliision Checking = “ Tool [ initial Stock ~ #&r  AF () Right

Backplot ” Tool " Tool Workpiece | Multiple Fit Isometric . Collision Maove
Loop | @ Material CUtting +  Comporents ~ Workpiece [¥] Fixtures Workpiece ] Front ~ Report  List
Mode Playback Visibility Focus 3D View Show
Move List - %
4 Move Info i=l
Move ID 165 of 172
Move Type  Feed Linear Move

Operation Narr Contour

Operation Nun ID: 13 (12 of 12)

Tool Number 0

Tool Orientatio 0.987; 0.000; -0.16

Tool Position  94.438; 34.855; -1
4 Toolpath Info

Feed Length  10132.302

Feed Time  1h20min 385

Min/MaxX ~ -174.888 / 174.88f

Min/Max Y -174.888 / 174.88

Min/MaxZ ~ -270.580 / -64.431

Rapid Length  1792.000

Rapid Time 95

Total Length  11924.302

Total Time  1h 20min 465

4 Verbose
Coclant off
Cutter Comp G40
7 T G-Code 61
- I | L CI

Spindle Speed  1000.000

— . ,
Precisian: {J o 0 o ° ° 0 o ° Speed: i XYZ Coordinate 34.855; -95.905; 1|+
Move Lst [T

In addition, both Backplot and Verify in Mastercam Simulator are now using the
same NCI data to verify your tool motion. This creates more consistent results
between the two verification options.

The run-time settings that used to be displayed as a dialog box on the side of the
screen have been replaced with a dialog box you can access from the Operations
Manager toolbar. You can adjust these settings and reload your part file by clicking
Backplot or Verify again.
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Backplot/Verify Options &J
Stock
() Stock Setup
Min point: Max point: Margins:
x| -156.78904c| | 158.828802 | | 0.0 Scan todlpathis)
v | -112.99008 | | 91.750925 || 0.0 e
z |-150 0.0 0.0 Pick stock corners. .,
() Box
(@) Cylinder I
Cylinder axis: @x Oy Oz
Cylinder diameter: 0.0 Center on axis I
() Solid
@ File Browse,
Stock model
Cutter comp in control
Curve tolerance: 0.025
STL tolerance: 0.025

Notes:

* You can only have one Mastercam Simulator window open at a time.

* You can hover over the ribbon bar buttons for detailed function
explanations and shortcut keys.

New File Editor

A new editor replaces the editor formerly supplied with Mastercam. In addition to
the new MPNET posting language, it supports legacy MP, NC code, and VB script. It
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includes completely configurable keyword highlighting, AutoComplete, communi-
cations, prebuilt code snippets, outlining, and bookmarks.

O-8/ | = ik FIXTURE MAIN BODY.NC - Mastercam Code Expert =] =
m Home  View | NCFunctions o @
o Insert Block Numbers ) Insert Block Skip 5 send File H4 4 b bu H4 4 b bﬂ [j
o Remove Block Numbers Jfy Remove Block Skip | [§] send
my = = First Previous Next Last | First Previous Next Last View
=] Remove Spaces 2 Remove Comments | [§] Receive
Editing 3 | Communications Synes Tools Mut'-itream‘
StartPage | FIXTURE MAIN BODY.NC X | Properties -0 x
; EE
2 00808(FIXTURE MAIN BODY)
3 (DATE=DD-MM-YY - 22-02-13 TIME=HH:MM - 13:43)
2 - €:\USERS\PUBLIC\DOCUMENTS\SHARED MCAMX7\FIXTURE MAIN BODY TOOL FIX.MCX-7)
s - C:\USERS\CEB\DOCUMENTS\MY MCAMX7\MILL\NC\FIXTURE MAIN BODY.NC)
6  (MATERIAL - ALUMINUM MM - 2024)
7 (Tl | 5@ FACE MILL / SHELL MILL | H1 )
8 (T2 | 2@ BULL-NOSED ENDMILL | H2 )
9 (T3 | 19 TAPERED ENDMILL | H3 )
16 ( T4 | 6 FLAT ENDMILL | H4 )
11 (TS | 45 DEGREE CHAMFER MILL | HS | XY STOCK TO LEAVE - -2.5 | Z STOCK TO LEAVE - 8. )
12 ( Te | STANDARD DRILL - 2 | He )
13 ( T7 | STANDARD DRILL - 4 | H7 )
44 ( T3 | STANDARD DRILL - 8 | H8 )
15 ( T9 | SPOT DRILL - 12 | H3 )
16 ( Ti2 | SPOT DRILL - 16 | H12 )
17 ( T11 | SPOT DRILL - 12 | Hi1 )
18 ( T1@ | 1 TAPERED ENDMILL | Hi@ )
19 N80 G21
26 182 GB G17 G4B GAD G3B G9B
21 N194 T1 M6
22 N196 GO G99 G54 X75.314 Y-136.5 A-278. 51000 M3
23 N108 G43 H1 7169.144
24 n11@ 7119.144
25 N112 7100.144
26 N114 G1 789.144 F200.
27 N116 X-75.314 F125.
28 N1 GO 7119.144
128 7169.144

Machine Explorer | Properties

Ready

100% (=)

U

Q

Note: For Mastercam Mill-Turn, the new file editor is fully integrated with
the other Code Expert tools.

Mastercam Advanced Configuration Utility

You can use the Mastercam Advanced Configuration dialog box to manipulate

features of Mastercam and Mastercam for SolidWorks. Access the dialog box by
selecting Mastercam X7, Utilities, Advanced Configuration from the Start menu.
Click the Help button to learn more about the options available in this dialog box.

Note: This utility replaces the Mastercam Control Panel Applet from

previous versions.
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= ™
% Mastercam Advanced Configuration @

Apply changes to this version:

[Masheram X7 v]

[=]- Mastercam Properties Toolpath offset Use new offset
- Start up HMM kernel arc creation style Keep all HMM arcs

sl Iﬁterface Trim/Offset Surface Access Cache Enable
- Graphics Suppart . K
Lathe toolpath cutter comp in computer Use improved lathe
- Art Manager
- Post support
- Components
- Reset

- Backplot

- Update Folder

4 | 1 | 3
Toolpath offset
Specifies toolpath offset method to use.

by )% & |2

Customer Satisfaction Survey

The Mastercam X7 Help menu now
provides quick access to the new Mastercam
Customer Satisfaction Survey. Please use
this short survey to tell us about your satis-
faction with Mastercam, its usefulness to
you in the workplace, and its ease-of-use.
This information will help us to improve
your Mastercam experience.

T
LN
5

Contents... Alt+H
Register on Mastercam.com

About Alt+V
Update Mastercarm

Zip2Go Utility

Customer Feedback Program...

= The survey has no end date,
because neither does our interest in
listening to our Mastercam
customers.

What's Mew...

ChtRPX9iRs

Customer Satisfaction Survey

= All Mastercam users can participate and should use the survey regularly to
check in.


http://ux.mastercam.com/satisfaction
http://ux.mastercam.com/satisfaction
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= You can win a $50 USD iMastercamstore.com gift card -winners are selected
each quarter.

= Thesurveyis available in English, German, French, Italian, Spanish, Chinese
(Simplified), and Japanese.

If you have any questions or comments regarding this survey, please contact
userexperience@mastercam.com.

New Mastercam Art Install

Mastercam Art is now available as a 64-bit application, which lets you take full
advantage of your 64-bit hardware and operating systems.

File Translator Updates

AutoCAD: 2013
Catia: V5 R22
Parasolids: Version 25

Rhino: V5

Post Processor Changes

The only change to NCI data for Mastercam X7 is that the 20700 line is no longer
written to the NCI file. For information on any additional changes, please contact
your local Mastercam Reseller for a copy of the Mastercam X7 NCI & Parameter Refer-
ence.

Automatic Updates

Mastercam X7 features a tray notification
program that will automatically check for
updates to Mastercam.

Mastercamn Update Notification ][

Customize...


http://stores.imastercamstore.com
mailto:userexperience@mastercam.com
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If an update is available, a notification
message displays. If you click on the
message, you can read about what has
changed, and then decide whether or not to L
install the update. If you close the message,

the notification stays in the tray and you can
select it later.

New Mastercam updates available * *
" Click here for mare details.

'\

You can also disable the automatic check. A manual check is always available from
the Help, Update Mastercam menu option.

Mastercam Updates @

Mastercam Updates can check for updates when your computer is connected to the
internet using these setings:

Most recent check for updates: September 27. 2012, 01:56 PM

[¥] Automatically check for updates

Show new update alers

Check Naow l I Close
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Modify Solid Feature

The new Modify Solid Feature function in Mastercam X7 allows you to create bodies
and/or remove features from solid models that do not have any operation history. To
create or remove a body, select the face of any feature, including bosses and open
pockets, on the solid model. Mastercam recreates the feature in a new, independent
solid body and leaves the original solid unchanged, or eliminates the feature by
modifying the original body.

The Remove and create body option allows simultaneous model creation and
modification. Upon creation, bodies generated by the Modify Solid Feature function
occupy the same space as the original selected feature.

IMPORTANT: Modifications to a solid model using this function cannot
be undone. Work incrementally and be aware of all selections before
applying changes.

Remove and create bodies with Modify Solid Feature
(Newly created bodies moved for demonstration purposes)
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Modlify Solid Fillet

Use the new Modify Solid Fillet function to quickly change the radius of fillets in
solid models that do not have any operation history. You can apply your changes to
sets of tangential fillets or fillets with matching radii.

- 1
Modify Fillet =

Selection
(71 Select Tangent Fillets

@ Select Matching Radius Fillets

Radius: 50 - ﬂ
Preview
I Regen |

The radius value in the dialog box is populated by the first fillet you select. When you
select fillets with different radii, they are edited to match the value of the first
selected fillet.

Mastercam displays an error message if the function is unable to apply your modifi-
cations to the fillets you select. If you encounter any errors, try narrowing your selec-
tion. Working incrementally with a smaller selection of fillets should yield better
results.

IMPORTANT: Modifications to fillets using this function cannot be
undone. Work incrementally by editing fewer fillets per application, and
be aware of all selections before applying changes.
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Remove Solid Fillet

The Remove Solid Fillet function removes fillets from solid models that do not have
any operation history. You can select and remove fillets individually, or in groups of

tangential fillets or fillets with matching radii.

.
Remove Solid Fillet

Select
@) Select Tangent Fillets

() Select Matching R adius Filets

The function is unable to remove overlapping fillets (PK Error Code: 525). If you
encounter this error, try narrowing your selection to remove only the top-most
fillets. If you still cannot remove the fillets, select the Cap ends of fillets being

removed option to remove the fillet in pieces.

IMPORTANT: Modifications to fillets using this function cannot be
undone. Work incrementally by editing fewer fillets per application, and

be aware of all selections before applying changes.

®
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Solid Hole-Axis

The new Solid Hole-Axis function creates axis lines in circular holes in solid bodies,
with or without history. Hole axis lines are created using your current system attri-
bute settings (line size, color, etc.). You can also create related geometry (points and
circles) using the options in the dialog box.

You can only use this function on cylindrical holes, both open and closed. You can
create hole axis lines on the following types of cylindrical holes:

= Through holes

= Blind holes

= Holes completely encased by the solid

= Split holes

Choose Solids, Hole-axis, set your options in the Hole-axis dialog box, and select
the wall (internal face) of each hole where you want to create the live axis line(s). The
axis lines, points, and circles remain live until you click Apply or OK. While the lines
and related geometry are live, you can work in the dialog box to make any changes.
The changes you make display in “real time” as you work. When you are satisfied
with your results, click the Apply or OK button to set the axis lines and geometry.

The following picture shows examples of live axis lines:

Hole-Asis [ =]

Options

7] &llaw split holes

Select matching diameters

] s lines

[¥]Join coavial

Paints

@ Top

) Bottom

) Both

Circles

@ Top

) Battom

() Both

Extend Asis
Top w -
Bottam -
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Notes:

* You can select fillets, but you cannot apply this function to chamfers or
round-overs.

* Vector arrows show direction that Mastercam recognizes as the top of the
holes. The direction on through holes depends on the point of your
mouse selection. The direction on blind holes always points out (top).
You can choose to change the vector direction by clicking the axis line.

* Axis lines start at the bottom of the cylinders, regardless of the shape of
the hole.

* Axis lines end at the top of the cylinders, regardless of the shape of the top
of the hole.

* Axis lines created on holes with angled tops end at the top of the angle.
* Counterbored holes require a selection for each diameter.
* Interrupted holes require a selection for each side.

Xform Project Improvements

New controls have been added to the Xform Project dialog specifically for projecting
onto a surface. Particularly useful when working with small parts, Mastercam now
prompts you to increase your default tolerance to attain the best results.

In addition, you can choose between projecting blended splines or attempting to
match the number of source geometry pieces to the number of projected entities.
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Project léj
Move Copy
°
Projectto

® @ oo -]
o [l
8

Surtace projection % % g ; 4
‘é‘\/\ew T-Nﬂrma\

[¥]Find Multiples
DJDim Results 0.01 - D

WaxDistance |01 - D

| | | Paints/Lines
Entity Results é}:} C;jj 2

() Smocth Composite

0 1:1 Rafio
Preview

Aftributes
D Use New Attributes

v L& |

2D Fillet Clearance Offset

A new Additional clearance distance option has been added to the Fillet Entities

and Fillet Chain ribbon bars. This option is only available when the fillet style is set
to Clearance.

su -B = Clearance - @ 00 -5

The maximum allowable value equals 95% of the fillet radius. If a larger value is
entered, the value will automatically be changed to equal 95% of the fillet radius. The
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distance is measured along the fillet radius from the intersection of the entities, as
shown.

Surface Fillet Inprovements

To improve the workflow, the Surface Fillet )
dialog boxes now include a Preview button W] Filet surf to Surf o o
instead of a Preview checkbox. In
Mastercam X7, the dialog box will open
more quickly and allow you to modify the 1 [Rl l —tH— l
parameters without first trying to process
the fillet result. You can then choose to see a 2
preview by pressing the Preview button.
The Preview button only provides a snap- —

shot of the current settings. Any changes @ T2 - E
made after are not reflected until you click
Preview again. Once you click OK or Cancel, l M l l 7 l
the preview state is turned off.

Geometry

You can also select the Auto-preview ] Trim [ Join
checkbox to automatically preview modifi-
cations in the graphic window. When you [ Auto_preview
modify values in the dialog box fields or .

perform actions in the graphics window, the

results are immediately updated.
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Renishaw Productivity +

Mastercam X7 integrates Renishaw’s Productivity+ for in-process gauging. This is
the ability to use a measuring probe on a machine tool to determine fixture offsets,
orientation, and critical dimensions. Manual tool-setting, job set-up and inspection
are time consuming, and prone to operator errors. Probing eliminates the need for
tool presetters, expensive fixtures, and manual setting with dial indicators. Probing is
fast and reliable and using Productivity+ software allows for machine offsets to be
automatically adjusted, even during the machining process, to further enhance the
manufacturing process.

IMPORTANT: If you are interested in purchasing this product, please
contact your local Mastercam reseller.

RENISHAW
‘apply innGvation ™

4,
0
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Stock Model Improvements

Stock model in Mastercam X7 now supports multi-core processing for all toolpaths,
making it even faster to regenerate your stock models.

Improved Dynamic Mill and OptiRough Motion

The Dynamic and OptiRough toolpaths in Mastercam X7 have improved, more effi-
cient tool motion, including enhanced cut orders and faster calculation times.

Hide Button on Tree-Style Dialogs

This button temporarily minimizes any tree-style dialog so you can more easily see
your part in the graphics window.

B | Surface High Speed TooJEaths - Core Roughing

vc@mm@

‘ o Toolpath Type

‘ ‘ (@) Roughing

Redesigned Arc Filter/Tolerance Page

Toolpath refinement, previously available to only 3D toolpaths, is now also available
to all 2D toolpaths (classic and 2D HST). In Mastercam X7, the ability to apply line/
arc filtering and smoothing controls to your toolpaths has been integrated into the
toolpath tree-style dialog on the Arc Filter/Tolerance page. It no longer displays as a
secondary dialog box and does not need to be enabled.
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Toal
Holder

£ CutParameters

L@ Depth Cuts

i Lead InfOut

@ Break Through

@ Multi Passes

@ Tabs

= Linking Parameters
Home / Ref. Points

Arc Filter/ Tolerance

Flanes (W

Coolant

Canned Text
MiscValues

=t Axis Contral

Axis Combination
Raotany Axis Control

The layout has been simplified, eliminating the vertical sliders in X6. Additionally,
the controls have been modified to allow for the dynamic adjustment of the tool-
path's total tolerance. At any time, you may enter a value in the Total tolerance field
or change the values in the Cut, Line/Arc, and/or Smoothing tolerances. Mastercam
will automatically calculate and update the ratios as necessary.

Tolerance Distribution

Totel tolerance:  0.025

Cut Line/Arc Smoothing
tolerance tolerance tolerance
0.022562 + 0.001188 + 0.00125

90.28 % D 478 % D 5.0 %

[] LinejArc Filtering Settings [¥] Smoathing Setings

Create arcs in:

[¥]=v (G17) []=z (G1ey [Cvz @y

[]Use Fixed Segment Length

Segment Length 05
DOne wray filttering
Minimum arc radius 0z ["] Shift points randomly elong toolpath
Maximum arc radius 100000 DM\mm\ze nurnber of points

(@) Use maximal tolerance value for bath [ | Presentarcs as line segments
(") Tighten Line filtering tolerance
() Tighten Arc filtering tolerance

0.000058




28 « MASTERCAM X7/ What’s New in Mastercam X7



Workflow Improvements

New Tool Manager

Mastercam’s new Tool Manager provides a whole new way to organize and create
your tooling. This application offers a lot of power and flexibility for all your mill and
router tools. Tool Manager is launched separately from Mastercam by choosing
Start, Programs, Mastercam X7, Tool Manager.

N-F et T - Macstastiarn Tews bamsnger Lo | )
el - - - @
h BTl i i U Sl i i

Sew | e | e sy v B -

| sewrcr | Dutacse New Component Hiew Miing Hew ioie Makirng

Cutatimie Eaplerer w3 %|  |Gabage |Assembies |Teoh x v [Properes -8 %

FebealTWithCutDa sockdt e
Ug‘:]m-rqf Dy cohmin header hese 1 grous by that cokenn. !I. I
Ao rmertban || Tool b Name Cuameter Cutting Depn  Cwersll Length  Comer Backs  Radius Type Sy
5 Hsider (1031) 1 HEV.5 STANDARD (347 ors 1825 4 om Chamber Name WIS STANDARD
1§ Cotming Tooks (1344 1 V-5 STANDARD (L) (EE) a8 a8 0 Nore Cataing I dsan)
P Materish 1) Chuck 10
1 V-5 STANDARD (147} on i 0 harrie:
111t Paaneters (56250 * “ § @ u i i Bescrption AR S1250-L L
1 HEV.§ STANDARD (L) 0126 s 28 1] Charrdes Mansfucturer Narne
: V-8 STANGARS (1) aims 3 ] ag2 Cramber Mumbrss deeds | AEHE
Metrng.
1 HEV.5 STANDARD (187 037 135 3 005 Charmber Tl Material
1 V.5 STANDARD (11187 1878 s il o None \anaile P
B Grometry
1 V-5 STANDARD (3 1) ] 2433 55 02 Chamber ot b rrm
1 HEV:5 STANDARD {348} oS ams H o1z Charmte: Cutting Dapth 2633
1 V-5 STANDARD (1) 832 ars 1y s Cramier Oamates e
. ' Hala dngie %0
B TEE || Helalre U
MO Tesl Tyge Bubhizsed bnat
Number of Flatet H
Gversl Langth 55
Pt Crarmeter o
Racse Type Chassfer
Sealable
Shank Diaseter 125
Seamdder Length 2615
Assembly Tree -3x Taper heghe °
L ] Tip Crameter °
B T HSESIATTONS4T2 Tood Geometry Fie
B FESAL- STANDARD [ 5 Misceltaneous
Crib Location
i Guartity on Hand 4
-7
“X
e d 205 (= O =)

The new Tool Manager has been designed from the ground up as a flexible and effi-
cient way to manage tools and tool holding components and to create tool assem-
blies that can be used in Mastercam. In addition to the tooling component support,
Tool Manager also integrates work material and cut parameter data so that you can
take advantage of a manufacturer’s cutting recommendations.
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The Tool Manager workspace is made of several key components:

Database Explorer

The Database Explorer provides a view of
the active database, including tools, holders,
and assemblies. Each instance of Tool
Manager displays only one tool database at
a time. You can have multiple instances of
the application and even drag and drop
components between instances. Double-
clicking on the tree items in the Database
Explorer opens a new document or sets the
active document.

Assembly Tree

The Assembly Tree displays a hierarchical
representation of the active tool assembly.
Items in the tree start from the spindle side
of a tool assembly and move progressively
closer to the cutting tool.

Document Workspace

Database Explorer
= | mill_mm.toocldb
= [EgMilling / Holemaking
"Tool Assemblies (0)
=2 Holders & Extensions (325)
§ Cutting Tools (326)
- Materials (0}
L] CutParameters (0)

Assembly
= ,‘ MNew Assembly
B T H4C3A0025 2

B Flat Endmill Default

The Document Workspace shows each document type as a collection of items. All

documents offer a data grid view which supports sorting, grouping, and selection of

one or more items. Below the data grid is a 3D display of the selected tool or holder.
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For tool assemblies, this display area also provides selection and adjustment of tool
component positioning and orientation.

Start Page Tools X -

Drag a column header here to group by that column.

| Tool Nu.. MName Diameter Cutting Depth Overall Length
344 14 REAMER 14 93 140
345 16 REAMER 16 106 160
346 18 REAMER 18 120 180
347 20 REAMER 20 133 200
345 25 REAMER 25 132 200
349 30 REAMER 30 132 200 o
4 »
i — o E &
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Properties Grid

All properties available for a selected item
are displayed in the Properties Grid. Use the
data grid to select one or more items for
editing. When multiple items are selected,
only common properties display in the

Properties

B |

Chuck ID

eneral

properties grid. These properties can be Description HEV-L-50500
edited for the entire group of selected items. Legacy Catalog ID 44307

Manufacturer Name

Metric

Name

Thru Coolant
Tool Material
Variable Pitch

O Geometry

Corner Radius
Cutting Depth

B
HEV-5 STANDARD
0

Diameter 0.5

Finish XY Stepover 0

Finish Z Stepover 0

Geometry File

Helix Angle 40

Helix Type Up

MC Tool Type Flat endmill

Number of Flutes 5 v

Notes:

* To access Help throughout Tool Manager, click the Help button or press

[F1].

* You can hover over the ribbon bar buttons for detailed function

explanations and shortcut keys.

New Tool Wizard

The new Tool Wizard makes the process of creating a milling or holemaking tool

much simpler. You can access the Tool Wizard by right-clicking in your operation’s
tool parameters and choosing Create new tool, or by selecting the Home ribbon bar
in Tool Manager and selecting one of the tool types.
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@ Create New Chamfer Mill

Define geometric tool parameters.
Adjust geometnic properties used to define the tool shape.

Cverall Dimensions = 9 Scalable
Outer diameter 25

Owerall length: 50

Cutting length: 25

Tip / Comer Treatment

Chamfer angle: 45

Tip diameter: 25

MNon-Cutting Geomelry

Shoulder length: 30

Shank dameter 12.5

(Cen ]

The intuitive interface guides you through the process and visually represents your
adjustments. You can right-click in the graphics area to view your tool from different
angles. Also, the aspect that you are editing is marked with red dimension lines.
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@ Create New Face Mill

Define geometric tool parameters.
Adjust geometric properties used to define the tool shape.

Civerall Dimensions

= 9 9 [] scalable .
Cutting diameter: ETR) 1
Secondary diameter: 50
Cverall length: 50
Cutting length: £.25

Tip / Comer Treatment

Corner type: Chamifer
Chamfer angle: 45
Radius: |0

Non-Cutting Geometry
Shoulder length: 1875

Upper diameter; 125

Next Finish

When creating a holemaking tool, you can type a standard drill size or common
diameter to quickly filter through the list of possible tools.
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sty

Q Create New Spot Drill

Define geometric tool parameters
Adjust geometric properties used to define the tool shape.

Standard sizes

L Scalable
16 [ . —
Name Diameter Flute Length Overall Length
2 Drill 2 10 16
16 Drill 16 &0 128
20 Drill 20 100 160
21 Drill ba | 100 163 1
22 Drill 2 100 166
23 Drill ] 100 169

Tip treatment

Tip angle: 118 il |

MNen-cutting geometry

Shoulder length: 375

Shank diameter; 6.25

.

New Holder Wizard

The new Holder Wizard looks very similar to the Tool Wizard. You can access it by
going to the Holder page in your operation and clicking the New Holder button or
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by selecting the Home ribbon bar in Tool Manager and clicking the Holder button in
the ribbon bar.

- 3 M
Q Create New Holder
Define geometric holder parameters.
Select the upper and lower holder connection types,
Connection
Type Size

Upper: BT . 40

Lower: D - 0
Top Height Bottom
175 0.078 175 i
248 0378 2438

¥ |2a8 0113 2086
208 0.166 208
208 0114 2438
248 02126 2438

Y
= L—’ x
Add Segment
N
. J

Mill Tool Assemblies

Multiple Holder Component Support

The new Tool Manager application lets you create tool assemblies that include
combinations of holders and extensions. You can use extensions to stabilize a long
tool or extend the tool length for certain areas of your part.
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Drag an extension from your Holders page in Tool Manager and position it in the
appropriate place in the Assembly Tree.

F el o)

You can also drag and drop within the Assembly Tree to reposition the extension.

Saving to a TOOLDB Library

Mastercam .TOOLDB files now support mill tool assemblies within the library. When
you open a .TOOLDB file from the Tool Manager within Mastercam X7 (Toolpaths,
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Tool Manager), you can select to view both the tools and assemblies in the library.

3§ Tool Manager J
[ = Tool used in an operation [Part
# AssemblyMame  ToolMame HolderMame Dia. Corrad. Length #Flutes Type Rad Type
(] Filker Active

[Library]

Dia  Conrad Lengh HFlutes Type * -
2 Eraiil ¥

o 075 003 1625 2 Endi
] 1) H35&L-2STANDARD (1., - 0125 om 037s 2 Endi
/] 1 HEVESTANDARD [5/1.. - 03125 0o 10 g Endi [ Filer fctive
/] 1 H408LY-RM-STANDAR. - 078 0.375 10 3 Endi =
oo HALL2 STANDARD (100 - 10 00 o 2 Ew
] 1 Ha0ALY-RN-STANDAR - 1.0 009 125 3 Endi Display mode
] 1 HEY-RN-G [1/2"] - 05 009 0E2s 9§ Endi () Tools
1] 1 HAL-2STANDARD (3447 - 0w oo 40 2 Endi () Assemblies
/] 1 - HEV-RNE [1/2") - 05 0.08 0625 5§ Endi @ Both
/] 1 - HAL-2-AN-5TANDARD | - 05 ik} 05 2 Endi
] 1 - HA08LY-AN-STANDAR.. - 1.0 019 128 3 End +

Custom Tool Improvements

Store Profile Data in Document File or (TOOLDB) Library

To allow for easier part transfer between Mastercam users, custom tool profile infor-
mation can now be stored directly in your Mastercam part file. The new method also
addresses the issue of someone changing a library and it silently affecting previously
programmed part files. If a library is updated and you revisit a previously
programmed file, you can simply re-select the updated tool and the operation will be
updated (and marked dirty). Otherwise, the original profile that you programmed
against is still considered valid and remains unchanged.
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Export to a Mastercam Level

One method for keeping your custom tool profile with your Mastercam part file is to

export the geometry to a level in Mastercam X7. In the Define Tool dialog box, click
Export profile in the Custom section.

-

Define Tool - Machine Group-1

Center Dl | Type | Parameters

’ Calc. Speed/Feed ]

Tool # I 0 i [ Save to ibrany... ]
Head # 1]

—}| rishank Diameter

Ovwerall B 0.4375
1.375

=]
Shoulder &

o3i7s e
03125

;l\____——— Shoulder angle

bt
o e —

90.0
Diameter Tip Angle
118.0
[.4375
Custom
[ Select zounce ] [ Export profile ]
[ Scalable

Source: Stored Profile

(v ][ % ][ 2]

Select a level for the tool geometry and click OK. You can then edit the tool profile on
that level.



40 « MASTERCAM X7/ What’s New in Mastercam X7



Multi-threading Support for 2D HST Toolpaths

The same multi-threading support that has been available for 3D HST and Multiaxis
toolpaths is now extended to the 2D HST toolpaths, except for Blend. This
processing mode allows Mastercam to split the program regeneration into smaller,
separate program threads that process simultaneously. The result is faster toolpath
processing that takes full advantage of today’s multi-core processors.

=&

Toolpaths | Solids
v hSPRa®
BEEvab X

=88 Machine Group-1
-4l Properties - 3 - AXIS VMC
=23 2D HighSpeed Toolpaths

4] 1 - 2D High Speed (20
2 Extend Entry and Exit

&) 2 - 20 High Speed
Wwith Finishing

E 3- 20 High Speed
-3 Blend Mill

157 4 - 2D High Speed (2D
=128 Along instead of Acrog

Multi-Threacﬁ‘ng Manager

mnp?
Process Name State Progress Status
1- 2D High Sp... Translating Starting translation.
3 - 2D High 5p... Processing Generating roughing toolpaths...... 100%
9 - 2D High Sp... Processing Generating roughing toolpaths...... 42%
7 - 2D High Sp... Processing Generating roughing toalpaths...... 0%

Dynamic Motion for 2D HST Peel Mill

This new tool motion in 2D HST Peel Mill toolpaths allows Mastercam to automati-
cally adjust based on tool engagement. This makes your tool motion more efficient,
especially for high speed machines.
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X6 HST Peel Mill
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X7 HST Peel Mill

Blend Mill Improvements

Finish Passes

Similar to finish passes in many other Mastercam toolpaths, finish passes were
added to Blend Mill for X7. Adding finishing passes along the selected boundaries of
the toolpath can improve the final finish quality of your part.
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- N
7 2D High Speed Toolpath - Blend Mill =]

ICLIE

Finish pass
= Number of passes il
Spacing 100
Linking Parameters
- Home / Rief. Points || Feed rate overide [ili]
~ AucFiter / Tolerance | ["] Spindle speed overide u

tachine finish passes only at final depth

O —" Citting et

Quick View Settings Compensation type Computer -

Tool 20X 2MMBU ~
Tool Diameter 20

Comer Radius 2
Feed Rate 71625 E
Spindle Speed 3500

Coolant On R

ToolLength 45

Length Offset 1

Diameter Off... 1 ¥

] I r

v = edied

& = disabled

v ][ % ](][2]

S 4

Synchronized Chain Support

Mastercam X7’s Blend Mill toolpath now includes additional controls to produce
exactly the tool motion you want for your part. Just like the chain synchronization
options that are available in Mastercam Wire, you can now adjust your toolpath
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motion by synchronizing your two selected chains. You apply the synchronization
method when you first select your chains (in the Chaining Options dialog box).

- y
Chaining Options u

Mask
W] Chaining d = | =
[} Color
|} Level
© Crlane @ 20 Closed chains

E Open chains
[] Section angle 200
[ lgnare depths (in 30 mode]
[ Start chain at paint
[] &llow surtace edges in Single mode
[ Break entities in Dynamic
Break closest entity to thread point
Closed chains
Oow @ Cow
Use cursor position
Open chaing
() One way @ Zigeag
Nested chains
Sarting hext closest -

[ Infinite: nesting in area chains
[ Rewverse inner chains

Chaining tolerance: 0.0,

Plane tolsrance: 0.0z

(v ][%][?2]

\

You can also adjust the sync mode within g X
the Chain Manager for an existing toolpath | #s<hainManaser S
to see how different sync options may adjust ( SyncMode: ay Entin v)

your toolpath. EcETT f
B Chain 16
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The following graphics show the same part with no sync and with syncing by entity.

R

Extend Entry/Exit

Use these Blend Mill fields to adjust the initial and final tool engagement with the
material. You can select either field and enter an additional entry/exit distance.

(7 20 High Speed Toolpath - Blend Mill =)

Toalpath Type

Cutting method:
Comp direction b d

1

& Break Through
inking Parameters

- Home / Ref. Paints| Maw, stepaver 250 &2 i)

rc Filter / Tolerance

lanes WCS) @ Across () Along

oalant

anned Text Distance el

isc Values

. hxis Cantrel S % of stepover L0
< 1 3 (
| Extend Entn
Quick Yiew Settings g
Additional entry distance 05

Toal 1Z BULLE..

Stock to leave on walls oo l
Tool Diameter 12 Extend Exit — i
Comer Radius 1 Additional exit distance 0z Stock to leave on floors oo
Feed Rate 38z = k
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By default, the initial cut is defined by the stepover amount. When you select the

Extend entry/exit fields, Mastercam adds the additional amount you specify to the

beginning or end cut.

These options are useful if the part geometry between the two chains is something

other than a straight line, such as a slot that spans the corner of a part.

Extend entry off:

Extend entry on:
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Relaxed Chaining Restriction for Slot Mill Toolpaths

In previous versions of Mastercam, the Slot Mill toolpath required that your chain
was comprised of two parallel lines connected by two 180 degree arcs. In Mastercam
X7, the Slot Mill toolpath accepts any chain with two parallel sides and a closed
boundary.

New Finish Pass Directions for Helix Bore Toolpaths

In previous versions of Mastercam, Helix Bore finish passes were limited to only
bottom to top generation. In Mastercam X7, you now have the ability to select how
finishing passes are created. On the toolpath’s Rough/Finish parameters page, select
a finish method from the three following options in the drop-down menu.

= Helix upwardly: The tool feeds to the finish bore dimension and then
generates a helix from bottom to top.

= Helix downwardly: The tool retracts to the top of stock, moves to the finish
bore dimension and then generates a helix from top to bottom.

= Circle: The tool feeds to the finish bore dimension and creates a single
circular cut at the bottom of the hole.



3D Mill Enhancements
General 3D Mill Improvements

Multi-Core Support

3D HST Raster, Radial, and Spiral toolpaths now include multi-core processing to
speed up your toolpath regeneration.

Check Surface Support

Raster, Waterline, Spiral, Radial, and Hybrid toolpaths in Mastercam X7 now offer a
method for selecting surfaces that your tool motion should avoid. This improved
toolpath control functions just like other surface toolpaths in Mastercam.

3D HST Hybrid
Optimized Cut Order

In Mastercam X7, 3D HST Hybrid toolpaths now include a new Optimize cut order
checkbox on the Cut parameters page. This option defines the cut order Mastercam
applies to different cutting passes in the toolpath.
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When selected, Mastercam works in tiers, ordering the toolpath's cutting passes
based on proximity and safety. Mastercam machines features by area until it reaches
a common Z-level, then repeats the process until it reaches the next common
ground. The tool stays in a common ground, which reduces unnecessary motion and
shortens the length of the toolpath.
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When deselected, Mastercam machines all cut passes Z-level by Z-level.
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Open/Closed Passes

Hybrid toolpaths now offer additional options for handling open and closed
contours.

r
[ Surface High Speed Toolpaths - Hybrid
EFTIE
N
----- Toolpath Type
- Tool Closed contours Climb -
- Holder
..... Open cantours One Way -
B D ”
Steep / Shallow 2 stepdovm 075
[ Linking Parameters

Closed contours contain continuous motion without a need for a retract or reversal
of direction. You can select climb or conventional machining for these contours.
Open contours offer One Way or Zigzag cutting options. Open contours set to One
Way will use the cutting method selected for closed contours.




3D MILL ENHANCEMENTS / 3D HST Hybrid * 53

IMPORTANT: If you are opening an X5 or X6 file that contains a Hybrid
toolpath, you may encounter the following message that explains how
Mastercam X7 is handling these parameter changes:

# | Warning ﬁ

Surface High Speed (Hybrid) operations prior to X7 contain cut
! ., directions that are incompatible with the current cut order
method and have been marked dirty.

The following cut direction options have been applied on the

Cut Parameters page:
* 'Closed contours' (formally 'Z cutting method’) have been

set to CLIMB.
* 'Open contours’ (formally ‘3D cutting method’) have been
set to ONE WAY

Click OK to continue and regen your toolpath in the Operations Manager.

" 4

Automatic Offset Method

The new Automatic offset method controls how Mastercam handles the boundaries
between steep and shallow areas. If the toolpath engages part surfaces that include
core and cavity properties, Mastercam applies upper to lower offset methods to core
features and lower to upper offset methods to cavity shapes.
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Improved Motion Near Boundaries

3D HST Hybrid toolpaths calculate more efficient high-speed motion at your part’s
boundaries.

X6 Hybrid motion
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X7 Hybrid motion

Smarter Regeneration

To improve regeneration speed, Hybrid toolpaths now only recalculate the neces-
sary sections of the toolpath instead of processing the entire toolpath when changes
are made.

New 3D HST Toolpath Fillet Page

Use this page to have Mastercam automatically generate fillet motion in your high
speed toolpath. Toolpath filleting allows you to create smooth toolpath motion while
maintaining a high feed rate. Generate the toolpath fillet based on a simple radius
value or by entering tool information to control the fillet. The fillet motion is gener-
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ated only on internal corners. Your part geometry remains unaltered, however, your
toolpath contains smoother motion, as shown in the example below.

Containment Boundary Improvements

When selecting chains for Area Clearance, OptiArea, Rest, and OptiRest toolpaths,
you can now specify chains to restrict tool motion. The two images below show X6
versus X7 results.

30D HST OptiCore and OptiArea Toolpaths

In addition to general improvements to the tool motion for these toolpaths, the
following enhancements are included in Mastercam X7.
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Optimized Cut Order for Step Ups

New Optimize cut order options on the Cut Parameters page allow you to define the
cut order Mastercam applies to different cutting passes in the toolpath. From the
drop-down menu, you can now choose to machine cut passes by depth, by prox-
imity, or by pocket.

= By Depth: Mastercam machines all cut passes z-level by z-level.

Next closest: Mastercam moves to the closest cut from where it finished the

previous cut.
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= By pocket: Mastercam first machines all the step downs, moving from
pocket to pocket. After all step downs on a Z-level are machined to
completion, Mastercam machines the step-ups by next closest, in the safest
cut order.

Safer Retract Motion Over Material

Retract motion over your part has been enhanced to address parts where you have
not specified material.

New 3D HST Project Toolpath

Project toolpaths project either geometry or a toolpath from an earlier operation
onto surfaces. In previous versions of Mastercam, the Project toolpath was only
available as a surface roughing toolpath. In Mastercam X7, the full suite of high
speed toolpath parameters are available to refine the tool motion.
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Projecting points onto surfaces can create plunging motion to clear small areas in
detailed parts. A common use of project is engraving created by projecting curves
onto surfaces as shown below:

A et ) _I._,n_ 1

1 ‘__l_,?;z.;(;y-“_;__J k_\_; ik ﬂ;g:g__.__f_ygl-_-p.. _

o S ) e
_.-.‘ | | = 5 =

There are two ways to access the new 3D HST Project toolpath:

= Choose Milling, 3D High Speed, and select Project. (Mill-Turn machine
types)

= Choose Toolpaths, Surface High Speed, and select Project. (All other
machine types)
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Oscillate Motion for Curve and Swarf 5-axis

Oscillating tool motion improves your tool life by not always machining with the
same area of the tool. This motion is particularly useful for trimming work. The
Curve 5-axis and Swarf 5-axis toolpaths now include an Oscillate option on the Colli-
sion Control page.
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You can select either linear (sharp direction changes) or high speed (smooth direc-
tion changes) motion as your tool moves through the toolpath.
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Port Expert Enhancements

Mastercam’s Port Expert add-on creates accurate, efficient head porting toolpaths
on port surface or solid data. Port Expert uses a tapered lollipop tool, and has colli-
sion checks for the entire tool (shank, arbor, and holder). Mastercam X7 includes the
following additional features:

= Toolpath generation for non-planar port openings.

= Additional controls for toolpath resolution.

Blade Expert Enhancements

Mastercam’s Blade Expert is specifically designed to generate the necessary tool-
paths for many different multi-blade configurations. Mastercam X7 includes the
following new features for Blade Expert:

= Support for straight and bull-nose tools.

= Support for Mastercam’s Stock Model for more efficient rest machining.



MULTIAXIS MILL ENHANCEMENTS / Independent Safety Zone for Classic Multiaxis Toolpaths * 63

Independent Safety Zone for Classic Multiaxis
Toolpaths

Setting a safety zone for Classic Multiaxis toolpaths has been moved from the
Machine Group Properties to a new page in the toolpath dialogs. This change
provides you with more control for motion in each individual toolpath instead of
setting a safety zone that applies to all toolpaths in your part.
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New Dynamic Rough Toolpath

The Lathe Dynamic Rough toolpath is designed for hard materials cut with button
inserts (i.e., radius or ball). The dynamic motion allows the toolpath to cut gradually,
remain engaged in the material more effectively, and use more of the surface of your
insert, extending the tool life and increasing the cutting speed.

Notes:
* The lead in and lead out moves are used only on the semi finish passes.
* Stock must be defined prior to selecting this toolpath.
* Only button inserts (i.e., radius or ball) are supported.

* Cutter compensation type can only be set to Computer or Off.
Control, Wear, and Reverse Wear are not supported.

Rough Zigzag Motion Options

These new options for Lathe Rough toolpaths provide you with more control of your
zigzag tool motion. You can choose to move back and forth straight across, or ramp

downward with each tool pass.
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Face Grooving Start Range Option

These new grooving parameters allow you to position your tool accurately for face
grooving. Enter a maximum and minimum start diameter for positioning the first
groove cut.
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Full Radius Tool Support for Plunge Turn

In previous versions of Mastercam, the Plunge Turn toolpath only supported flat
bottomed tools. In X7, full radius tool support is available.
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Attention! Updates may be available.
Go to Mastercam.com/Support for the latest downloads.
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