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Mastercam Training Guide

Objectives

You will use a provided model for Mill-Lesson-16, and then generate the toolpaths to machine
the part on a CNC vertical milling machine. This Lesson covers the following topics:

> Establish Stock Setup settings:
Stock size using Bounding Box.
Material for the part.

Feed calculation.

2 Prepare model for cutting by:
Creating surfaces from solid faces.
Using Silhouette Boundary for containment boundaries.

Creating flat boundary surfaces.
> Generate 3-dimensional milling to isting of:
Importing toolpaths

Rest Roughing

Finishing Horizontal Area

2 Inspect the toolpath using am’s Verify by:
Launching the Verify functio in€ the part on the scre
o

Comparing a verified part t

stock stl file
Generating the NC- cod @ :

o
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Mill-Lesson-16

TOOL LIST
1.000 diameter flat end mill to rough and finish machine.
.250 diameter flat end mill to rough and finish machine.
.0625 diameter flat end mill to finish machine
.500 diameter ballnose to finish machine
.125 diameter ballnose to finish machine
.0313 diameter ballnose to finish machine

O0VLOVOVOY

Proj./Part No.: 0
Drawing No. 11
Prog. No. : 14

Tool List of MILL-LESSON-16.HMMCX

Tool type :
Manufact.code :
Chuck

Tool Number
Diameter
Corner radius :
Flute length
Overall length:

Tool type illl Flat 1/4 FLAT MT
Manufact.code

Chuck

Corner radius :

1p angle Q
Flute length 5

Material
4 Ho flutes

0.0313 Endmill2 Sphe

&

L0313 K 3911

L0156 Tip H 0

»3 Materia :  ALUMINUM ...

HNo flutes : 4

[t - s Y S}

0.125 REM H 9779
Corner radius : 0.0625 Tip angle : a
Flute length 0.375 Material ATIUMINTM ...
Overall length: 2.25 No flutes : 4

Toocl type 0.5 Endmill2 Sphere 1/2 BALL ENDMILL
Manufact.code :

Chuck :

Tool Humber H 256

Diameter : 0.5 RPM : 2444
Corner radius : 0.25 Tip angle : a

Flute length : 1 Material ATIUMINTM ...
Overall length: 3 Ho flutes : 4

LQ‘:;;:::::E

lunge feed r.:

/2

oLf3et

Diam 4@ FEget

Diam. offset

Length offset :

ALL EWDMILL

Feedrate

Plunge feed r.:

Diam. cffset

Length offset :

1112 Sphere 1/8 BALL ENDMILL

Feedrate

Plunge feed r.:

Diam. offset

Length offset :

Feedrate

Plunge feed r.:

Diam. offset

Length offset :

i

ng@h offset :

18.7757
9.3878

230

230

19.556
9.778

235

235

19.552
9.77&

243

243

15.0205
7.5103

244

244

15.0205
7.5103

249

249

15.6416
T7.8208

2568

2568
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Mastercam Training Guide

TASK 1:
TASK 2:
TASK 3:
TASK 4:
TASK 5:
TASK 6:
TASK 7:
TASK 8:
TASK 9:

TASK 10:
TASK 11:
TASK 12:
TASK 13:

MILL-LESSON-16 - THE PROCESS

Toolpath Creation
Setting the environment
Open existing file from the multimedia CD
Define the rough stock using stock setup

Prepare geometry for roughing and rest roughing
Importing the Core Roughing
afty

Rest Roughing using Surface High Speed (Rest hing)
Apply Mastercam High Feed funeti

Finish flat surfaces usifig ce High Spe ntal)

Importing Waterline @ ace Finish L r toolpaths

Verify the toolpath a gpare to STL

Save the updated MCX file
Post and crea CNC code file

Create Acti
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Mill-Lesson-16

TASK 1:
SETTING THE ENVIRONMENT

Before starting the geometry creation you should set up the grid, toolbars and machine type as
outlined in the Setting the environment section at the beginning of this text:

1. Set up the Grid. This will help identify the location of the origin.

2. Customize the toolbars to machine a 3D part.

3. Set the machine type to a Haas Vertical Spindle CNC machine.

Please Note:
Review the videos on the CD before working through each t

There is some intricate geometry selection techniques
procedures on the CD will make it easier for you to

is lesson an iewing the
thisflesson.

Toolp@reation @
TASK 2:

OPEN EXISTING FILE F%I’HE MULTIM

< On the multimedia CD tha
is in inch units and cog

this text is a folder calfed Mastercam-Files. The file
wireframe and (solld) geometry of the part.
ENERIC HAA IS VMC.

i q system units fram i to Englizh
nading Englizh configurabigi file. ..
() Urits (&) All zetin %

0o

System Configuration (swj dialog box
When you open a part @ different units (English or metric) from those currently in
use, Mastercam autom y ays this dialog box, which informs you that Mastercam is

switching units and loadin alternate default configuration file. In order to complete the
operation, select one of the following options:

Units: Tells Mastercam to use only the units from the new configuration file. (default)

All settings: Tells Mastercam to load all settings from the new configuration file.

0o

3. Select the OK button to exit the System Configuration dialog box.
4. Activate a shaded view by selecting the icon at the top of the screen.

G- @4V %-
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TASK 3:

DEFINE THE ROUGH STOCK USING STOCK SETUP

1. Click on the Toolpaths Tab as shown below: Note; Alt-O will Show/hide the Operations

Manager pane.

| Toolpathg, Solids |Art |
R A Sel
[ Regen ‘[ sect | (2]

=-[E] 5olid \

2. Select the + in front of Properties to expand th
setup in the toolpath manager window. Sele

[S elect comers..

[ B ounding m

Ml extents

J
|

[ &lSufaces | [ &l Solids

[ AiEnties | [ Unselectal

-
Bounding Box

Create

Stock
[ Lines &

Shape

(%) Rectangular
) Cylindrical

Az
z 2,
v 1?4
w [~z
Center an Agis

select the OK butto

Stack Origin

In view
cooidinates

b oclipe [siazes g ) |

up Properti elect Stock
ng box butto

%,
\\}‘b

ty Zone -

olpaths
e Beundi

E3

e
- o3 S~

‘-y,"l

Sy 4

T 2282m |

. -7
i
<

« [00
¥ 013
Z |01
[Selact COMMErs. ] [Bﬂundinghnx] [ MCI extents ]
[ anSutaces | [ ensoids | [ abEnies | [ Unssiectal |
[[] Use Machine Tree
EX

4. Set the parameters to match the Stock Setup screenshot shown in the above right image.
Since the expand option in the bounding box window increased the size of the stock in both
the negative and positive directions, the Z dimension needs to be reduced by 0.1. Simply
select the Z dimension and add — 0.1 and hit enter.
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Mill-Lesson-16

5. Select the Tool Settings tab and change the parameters to match the Tool Settings
screenshot below. Note: The Feed Calculation is set to From material. To change the

Material type follow the instructions below:

"Fles  Tool Settings | Stoc Setup | Safety Zone |

Program # 16
- Feed Calculation 1~ Toolpath Corfiguration
(@ P ™ Assign tool numbers sequentially
& From material ™ Wam of duplicate tool numbers
£ From defaults I™ Usetool's step, peck, coolant
7 Search tool library when entering a
L= r tool number
Spmdle speed| 5000.0
Fesdiate 50.0 T options
W Overide defaults with modal values
Retract rate: 125.0 o
¥ Clearance height
2 250
Plunge rate IR .
™ Adjust feed on arc move. ¥ Feed plane
Minimum arc feed  [5.0
r #
Start 100.0
Increment  |10.0

[ Material

ALUMINUM inch - 6061

To change the Material type to Aluminium
6061 pick the Select button at the bottom of
the Tool Settings page.

At the Material List dialog box open the
Source drop down list and select Mill —

select
n select the

.. Contaur
100.0 Pocket
80.0 Surface

Base feed per tooth/i@¥olutio

1nnn

% of Base  Tool Type
100.0 Undefined
100.0 Center Drill
100.0 Spot Diill
1200 Drrill
160.0 R eamer

D

Actual
0.0040
0.0040
0.0040
0.0048

[ E

@ Inches

Output feed rate units

() Millimeters

O Meters

[“1H5S

arbide

Ceramic
Uszer Def 1

ser Def 2

%ake any
m natien works.
N\

X

[tooo |

[100.0

|
[0 |
|

[100.0

(v][%][?]
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Mastercam Training Guide

Material Definition allows the user to enter the Base cutting speed (Surface Feet per Minute)
and Base feed per tooth/revolution (Chip Load). These base values can be arrived at based

on the material used. Mastercam’s default values are very conservative so we will use them for
safety purposes during this tutorial.

% of Base by Operation Type allows the user to specify a variation in SFM based on the
operation type. Eg, face milling will have a much higher SFM than profile milling.

% of Base by Tool Type allows the user to vary feed per tooth by the tool. Eg. endmills will
typically have a much higher feed per tooth (FPT) than a ballnose tool will.

Allowable tool materials and additional speed/fe ges allows the user to further
customize based on the tool type.

If cutting on a machine, it is extremely important that you research recommended SFM and FPT
for your tools and material and make the appropriate settings in Mastercam.

7. Select the OK button td.complete this function
8. Select the OK button exit the Machine Group Properties.

&

9.
> Your part shoul
on the top of
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Mill-Lesson-16

TASK 4:

PREPARE GEOMETRY FOR ROUGHING

2 In this task you will use create surfaces and containment boundaries for machining.
< The first step will be to cover areas of the core that will later be machined by electrode.

Please Note:

Review the videos on the CD before working through each task.

There is some intricate geometry selection techniques used in this lesson and reviewing the
procedures on the CD will make it easier for you to complete

is lesson.

1. From the bottom Status menu bar select Level.
2. Inthe Number field type 10, and in the Name fi

\w ughing. 0 will
le

M | evel Manager

become highlighted to indicate that it is the mai

isible Name

Solid 4

Nurnber

1
2 " “wireframe 1049
3 Roughing 16
4 Fest Roughing 375

0 X MyPRoughing

# Entities

Level Set

ain Level

always vizible

ety an main level

3. Click on the

4. Select the OK button
5. Select a bright colour

Select colour 137,

No

List Levelz

O Used
(&) Named

der the visible ¢
the new level as‘the main. Click the,10 to do so.

) Used ofgarned
() Range

he Level Mana

g
anize your gen@r easy

reference.

way to

| is the main level.
reated always goes onto

n to hide the other levels except 2. Be sure to keep

O
@; on the System Colour in the bottom Status menu bar.

————When select the OK button to exit.
From the top menu bar select Create>Surface>Flat Boundary...
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8. The chaining dialogue will appear. Select C-Plane.
¥ Chaining |z|

(&) @

(&) C-plane )30

(1]

(@ Q
%Q

9. Unshade the model using Alt
10. Select the wireframe in a dé]

11. Click on OK to exit Chaining.
12. Select the OK button to create the surfaces and exit.
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13. Using Alt+S to shade the model will show the flat surfaces created:

X
Gview:ISO WCS:TOP T/Cplane:TOP

14. Now that you know aring with the

surfaces on leve

> Next we wil ning and’cre g t boundaries.

ame field’typ@oughing.

2 “wireframe

3 Raughing

4 Fest Roughing

I —

11 ®

I ain Lewvel Lizt Levels

Mumber: Narme: O Used

‘11 | |My Rest Roughing ‘ (& Naned

Level Set: O Used or named
) Range

| [k

Make main level alwayps vizsible

] Oy display geometry an main level

“isible Levels
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17. Click on the X under the visible column to hide all of the levels except 1. Be sure to keep
the new level as the main. Click the 11 to do so.

18. Select the OK button to exit.

Please Note:
Review the videos on the CD before working through each task.

There is some intricate geometry selection technigues used in this lesson and reviewing the
procedures on the CD will make it easier for you to complete this lesson.

19. Select Create>Surface>From Solid...

an. | [onk. | 2N [in

21. To begin carefully select all of the surfe . » some very small
ones so carefully zooming in to each 3 correct selection,
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Mill-Lesson-16

22. Check your work by comparing with the front surface on level 4. There are 44 surfaces in
total. If you have missed a surface, repeat steps 19 through 21 adding only the surfaces
that you have missed. Do not worry about the floor surface with the holes in it. We will
fix this later.

23. Repeat steps 19 through 21 to create surfaces from the solid faces on the other pockets.

24. Again, check your work by comparing with level 4 and the picture below. Do not worry
about the floor surface with the holes in it.

rest roughing surfac
will always give

25. Delete
Delet

26. Open the Level Manager and make level 10 visible while keeping level 11 as the main.
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27. Pre-select the three surfaces that will fill the holes in your rest roughing surfaces. They are
shown below: Please Note: In the screen shot below some of the surfaces have been
hidden the sake of clarity.

- e N . . S - -

. -

><: \\‘\

// \\‘\ //

\\ ( -
|
|
|
|
|
|

.
b

%,

28. Right click on Level in the bottom Stat bar then mak@ections shown below

to copy the surfaces to level 11 for rest roughing.
Change Levels :
Operation

O
QO &

30. Your screen shoul 0 ke this:

Lewvel Mumber
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< Next we will create containment boundaries.

31. Enter the Level Manager and ensure that level 11 is the main level and all others are not
visible.

32. Select the OK button to exit.
33. Select 2D and set the Z level for geometry creation as 0.

[0 e s 200 |

34. Select Create>Silhouette Boundary...
35. You are prompted to Select solids, solid faces, or surfages.
36. Select all of the surfaces on the screen. To wind t the geometry click in the top left

corner of the graphics window and drag the mouse t@the om right beforeyclicking again.
37. Click on the End Selection button.
38. Select the OK button to select ilhouette Bound t

screen should look the same as belo

P
T T
- T

o @ "~

. Your
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TASK 5:
IMPORTING THE CORE ROUGHING TOOLPATH

2 In this task you will import the core roughing toolpath used in Lesson 15 and alter it to rough
the part.

1. Enter the Level Manager and ensure that level 1 is the main level and all others are not
visible
2. Right click in the Operations Manager and select Import from the list as shown below:

E--EE Machine Group-1
E|,|l|_ Properties - GENERIC HAAS 4 - AXIS YMC
i L) Files

B Tool settings

Stock setup
: Safety zone
E!---gig :olpath Group-1
Wil toolpaths:
[Cathe toolpaths

it banlpaths
Houtentoalpatts
Editiselected aperations

¥ v v v

Groups 3
[0
[y

Faste

[relzte

Wridelete

] e[} ¥
Expam

Callapse

e file

SElent.

dow will no ing the Select Operations

elect the rce folder that . ill-Lesson-15.mcx file stored
operation, Surface% d (Core Roughing).

Source folder: C:iMcantidime
’7 IMILL-LESSDN-W S.M0¢

I™ Calculate speeds and feeds
™ Assign cument system tool and co
I™ Import operation’s geometny

I Disable duplicate tool checking

E-88 Machine Graup-1
Bl Froperties - GENERIC HABS 4 - 815 VMC
E-88 Toolpath Group-1
B e 1 - Surface High Spsed [Core mughing) - [WES: 1
{10 2 - Suiface High Speed [waterling] - [WCS: TOF] i
L3 3 - Surface Finish Leftover - [WCS: TOP] - [Tplane:
L3 4 - Surface Finish Leftover - [wCS: TOP] - [Tplane: T

AR AR

4. Select the OK button to import the operation.
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5. You will be asked whether you want to Import/add the operation groups also. Select No:
[N Import toolpath operations E3

@ Import / add the operation groups also?

Yes | Mo | Cancel |

6. A message will a??ear indicating 1 operation has successfully been imported. Hit the

Cancel button to return to the operations manager
7. Your operation manager should now have one dirty operation as shown below:

5B Machine Group-1
El-1lL Properties - GENERIC HAAS 4 - AXTS VMC
i les

. 0ol settings
se
a
ool 1
Care roughing) - [WCS: TOP] - [Tplane: TOP]
ar s
#243 - 1,0000 ENDMILL 1 FLAT - 1 INCH FLAT ENDMILL
i bl eometry -
! ’g Toclpath - 0.0K - MILLAESSON-16.NC - Program # 16

8. Select Geometry from the first operati
9. First select the Drive Surfaces select button. When prom t ect Drive surfaces,
window select all of the entiti e screen.

10. Click the End Selection i
11. Click on the Contain

Containment

1]

ive to Select the coﬁ in
make level 2 visj

t boundary. Select Level

image below. Then select the
image below:

o] Cws
(@] =4
(7]

15. Click on OK to exit Chaining.
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16. Confirm the number of drive surfaces as shown below:

—Dirive st % @
[ CAD rne...l [ |
Show... |

o & | (%] |
Show...l

i~ Containment

0]

 Check

_® |

—Approzimate starting point———————
b | ® |
V| 2|

17. Click the OK button to exit the surface selecti
18. Click on the Parameters folder and move into the Cut Pardmeter, ge and enter the

parameters as shown: -
Surface High Speed Toolpaths - Core Roughing

BEICT IEE

Toolpath Type -
Tool
Halder

Cutting mé

StepHer

SR Lt Parameters) e

- @ Trochoidal motion

Transitions v uts
Steep / Shallow '

[ Linking Parameters Min st8
2% profile
Arc Filter / Tolaf@RCe EpOvEr
Flanes (WS, Keep toal down vithi D N
t ¢ Smoothing " Distance u
d Text ’
X % ghtool dishele U

Max radius

cut order
Tool Diameter 1

T
Corner Radiuz 0 mp J ks 'I
Feed Rate 19552
Spindle Speed 1222 0m

ID 3
Coolant On

ToolLength 4 & faet distance to tool radius | Sotﬁcleié?slaave i)
Length Offset 243

Diamneter Off... 243 =
4 »

= edited

@ = disabled V | x | 0 | C? |

Stock to leave
an walls

Total offset distance =

19. Click the OK button todeomplete the operation.

% T LEPmY P P

20. Select the Regenerate all dirty operations icon
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< Now you will inspect the toolpath using Mastercam’s Backplot function.
21. In the operations manager, click on the + sign to the left of the toolpath to expand it. Then,
left click on the bottom line with the toolpath information.

E--EE Machine Group-1
EI_|],|_ Properties - GENERIC HAAS 4 - AXIS YMC
5] Files
@ Tool settings
X Stock setup
PoEe Safety zone
Ié|---8_8 Toolpath Group-1
B 1 - Surface High Speed (Core roughing) - [WCS: TOP] - [Tplane: TOP]

¥ 243 - 10000 ENDMILL1 FLAT - 1 INCH FLAT ENDMILL
Geometry -
B8 Geometry - 444 Drive
- 1 Containment
{ - MILLLESS

B

of the toolpath.

In the backplot you have the ability to ju
on it. This helps during inspection of large

icular Iocation% just by clicking
S. 0

&

23. Exit the back by clicking the utton .
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TASK 6:
REST ROUGHING USING SURFACE HIGH SPEED (REST ROUGHING)
TOOLPATHS

2 In this task you will use a .250 diameter end mill to continue roughing the part.

1. Open the Level Manager and make level 11 the main level while making all other levels
invisible.
2. On the status bar at the bottom of the screen select 2D/3D to toggle to 3D construction.
3. Inthe Operations Manager, copy the operation by selecting it with your mouse then
pressing Ctrl+C. To past the operation, select the red arr@w with your mouse then press
Ctrl+V.
-1l Properties - GENERIC HAAS 4 - XIS YMC
EI---S_S Toolpath Group-1
D 1 - surface High Speed (Care roughing) - [WCS: TOP

m 2 - Surface High Speed (Caore roughing) - [Wh™=: TOR] - [ Tolane: TOF]
4. Expand the information for the newly cre

gfoperation by pr e+ button and then
select the Parameters button. 6

5. Change the Toolpath T est Roughing.

(%) Roughing
" Finighing

o
Core Roughing  Area Gleatance |FIsEels 0| Q
6. Select ove selectet@es button (1) th x Select drive surfaces

7. You are prompted to Select Dri urfaces.

8. Press the J button 'v

D) |CaD file...
[ show g

X

e Top View.
select the pocket at the front of the part as shown
below:

By default Mastercam will only
select surfaces that are
completely inside the window.

9. Left click on the screen
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. L FJ . .
10. Click the End Selection icon . You will see 44 drive surfaces selected.
11. Similarly, clear the existing containment boundary (1), then click to select a new one (2).

Containment
¥ 5 T |

12. You will be prompted to Chain 2D tool containment boundary # 1.
13. Change to the Isometric View then select the chain as shewn below:

14. Click on OK tQ '

Chaming.
15. Move to the Tool pag % 5 the Select libra 0ol4!, and select a t Endmill and

click the OK button ;‘A O return to theyl % ge. Notice that the FM set
themselves pbasedon tite Material Library“selegtion: N

- —=
Surface High Speed Toolpaths - Rest Roughing |Z|

¥ HE ]
A _
p 4 . v 2 AR U
- ‘aclpath Type -
= Toal diameter: m
WFA 025 00 05 4 \
- Lut Paramete 10 00 20 4

...... &l T ool fame: D ‘m
‘ y A .
S . ﬂ & Lenghoffset:
—

" Diameter offset; | 235

Tool Mame  Dia. ength | #

Cormer radius:

Steep / Shallow 7
Linking Parameters

| e
ad rumbe
~ Arc Filker / Tolerance
~ Planes [WCS)
- Coolant —
Carned Test
isc Values

- iz Contral 4
1 3

Spindle direction: | Cw

Feedrate: | 19.556 Spindle speed: | 4833
¥
— -0.001 2559686
e T,
- Plunge rate: | 9.778 Retiact rate: | 3778
Filter...

[1 Force tool change Rapid Retract

]

£ L

Quick View Settings
Tool 144 FLAT EM...

Tool Diameter  0.25 y

Corner Radius 0
Feed Fate 19.656
Spindle Speed 4859 [ Tool inspection / chang
Coolant Off
ToolLength 25
Length Dffset - 235 Force retract every
Diameter Off... 235

CPlane / TP... TOP

Formula File  Default Formula
Axiz Combin...  Default (1]

= edited
2 =disabled

Commert

Minutes

(vI[®][Q])[?]
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16. Make the appropriate changes as shown in the Cut Parameters tab below:

o
Surface High Speed Toolpaths - Rest Roughing Ll

YR HWE HE

Toolpath Type ~
Tool

Holder

- Rest Material

- Transitions

<o Steep 4 Shallow
Linking Parameters

Arc Filter / Tolerance

Flanes WC5)

Coolant =

Canned Text

2 tisc Values
(=) iz Contral

(_ i

3

Quick View Settings

Tool 1/4 FLAT EM...
Tool Diameter  0.25

Corner Radius
Feed Rate 19556

Spindle Speed 4883

Coolant 0if

ToolLength 25

Length Offzet 235

Diameter Off . 235

CPlane / TP... TOP
FormulaFile  Default Formula

=)

Auiz Combin... Default[1]

= edited
& = disabled

=Y stepaver

Cuttting methad

[[]Use Core mil passes % of dia

Stepdown
Stepdown

Add cuts

Min stepdow
Max profile
stepover

Smoathing

Max radius

Tool containment

Compensate to: il

) Inside ) Center

(Offset distance

(&) Dutside

0m

Stock to leave
on floars

[#] &dd affset distance: to taol radius

Total offset distance = 0125

+ Toolpath Type
~ Todl
Holder

Canned Test
Misc Values

Aiziz Control ]

Quick Yiew Settings

Tool 1/4 FLAT EN..
Tool Diameter 025

Comner Radius
Feed Rate 19.556

Spindle Speed 4883

Coolant On

ToolLength 25

Length Offzet 235

Diamneter OFF_. 235

CPlane / TP.. TOP

Formula File  Default Formula
Auiz Combin...  Default (1]

=

= edited
@ =disabled

& A\l previous operations

L) One other operation
() Roughing Tool

Diarmneter:

Corner radi

() CAD file

Adjust remaining stack ta mill small cusps,

Adjustment
distarice

e

(v][(®%][@][2]

Use the dimensions
of the roughing tool
to create the stock
to be machined by
the toolpath.

Mill-Lesson-16 Page - 21




Mill-Lesson-16

18. Make the appropriate changes to the Transitions tab as shown below:

- —
Surface High Speed Toolpaths - Rest Roughing, |£|
Y2 Ll E
- Toolpath Type A
o Tool
Halder (%) Entry heli ) Profile ramp

Radius

= Note: IF helix fails, profile ramp will be used

o Cut Parameters
« Hest Material

------- Steep / Shallow
- Linking Parameters

- e Filker / Tolerance
Flanes WC5)

Coolant =
Canned Text

Misc Values

Axiz Contral b
& 1] | ]

Quick View Settings

Entry feed rate

Tool 144 FLAT EM... (#) Plunge rate
Tool Diameter  0.25
Corner Radiuz 0
FeedRsts 19556 P E=E
Spindle Speed 4883
Coolant off .
ToolLength 25 Output 30 arc moves ||:ilnoc|:’|kels
Length Offsat 235 aler than
Diameter OF... 235
CPlane / TP.. TOP
Formula File  Default. Formula
Auiz Combin...  Default[1]
= edited
& = disabled

19. On the Steep/Shallg

Z depth
Use Z depths Detect limits
tdinimum depth

Maximum depth

. Open the® eV anager and make level 2
oint along the c t runs along the top of the

{0

Select a poinl
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21. Repeat the process for the Maximum depth field and select a point on the front pocket as
shown below:

Select a point

Z depth

Use Z depths
Mirirnum depth | -1.101201

Mawimum depth | -1.525605

Clearance plane

® thsolute () Incremental

Quick View Settings

Tool 1/4 FLAT EN...
Tool Diameter  0.25
Cormer Radius 0

Feed Fate 19.656

Spindle Speed 4889

Coolant Off
ToolLength 25

Length Offset 235

Diameter Off... 235

CPlane / TP... TOP

Formula File  Default Formula
Axiz Combin...  Default (1]

= edited

o (v][%] @ [?]
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24. Select the Arc Filter/Tolerance tab and adjust the parameters as shown below:
Smoothing

Profile tolerance 0.0

Offget tolerance 0.0

25. Press the OK button to complete

Total tolerance 0.005 R efire tonlpath $
th

26. Regenerate the operation by selectin ate all dirty op icon in the
Operations Manager.
27. Turn on levels 1 and 11 then backplo ation. Positio raphics View so you

can see the tool lead-in to the initial cut.

28. Click the mouse anywhere insi graphics area thep pre button on your
keyboard to step througx ath.

e
> The tool is gouging thesp he right hand si
solid outside of the ¢ @\ t boundary. TRedO

30. You will be prompted t€
Check

ol b |[® ]

o
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31. Change the selection method to Active solid selection.

Imical 51:1-/;@ 998 3R W@

|.0.ctivate solid selectinni

32. Make sure the Select face is the only method that is active.

| [an. ] [ony..] 2 [in VR @) @

33. Select all of the solid faces that are adjacent to the drive surfaces as shown below:

S
T
/ -
Qutton =
to%exit the toolp

34. Click on the end

35. Hit the OK b
ath to confir e gouge een

aces wherev
Urfaces. If your toolpathyDrive Surface
the cutting ars%check surfaces
2 Next you will rou % e pockets on the gides part.
37. In the Operati lanager, copy an S peration 2 to create Operation 3.
38. On the Too pe page of the ne ratien, remove the drive geometry. Add the
solid on lev own below left, and t urfaces on level 10 as shown below right (all

t) as the new drive geometry. You must select all of the

L . .
ction icon . You should have 445 entities.

=

except the one'@n the top of the
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39. Add the 4 Chains shown below as Containment Boundaries:

T
- 1

40. On the Steep/Shallow page, repeat
group of solid faces shown in the foll

o

=

gh 22 to select t a ottom of the

depth

Usze £ depths

ﬁn' unidepth 3

Ve just completed two examples of rest
oughing. Each method has its own advantages
xplained below.

The first one used only the surfaces/faces of the
pocket as the Drive Surfaces. As a result, you
needed to select Check Surfaces to protect the
adjacent geometry. Toolpath processing is
typically faster when you select a minimal
number of Drive and Check Surfaces.

The second example involved selecting the entire
solid for machining. Toolpath processing will
typically take longer in this case. Check
Surfaces typically do not have to be selected in
this case. The advantages of this method will be
further illustrated as we copy and paste this
toolpath to rough out the other pockets.
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TASK 7:
APPLY MASTERCAM HIGH FEED FUNCTIONALITY

S Next you will apply the High Feed function to the roughing toolpaths.

The High Feed function is used to adjust the feed rate of the tool on the fly to keep a constant
volumetric material removal rate. This typically results in a decrease in cycle time and can
greatly increase machining productivity.

The function will also ease the tool in and out of the material between cuts to avoid shocking the

tool and inserts. This typically results in an increase in cycle time but can greatly increase tool
life.

E--EE Machine Group-1
_|1|_ Properties - GENERIC HAAS 4 - AXIS VMC
R oot

m 1 Miltoolpaths 4

B-67 2 [ athe tonlpaths I

E-pf 3 Wieinolpats

} Fouter toolpaths

Edit selected operglions

- [Tplane: TOP]
OF] - [Tplane: TOP]

Groups lew Machine group  »
. MNew Toolpath group

ine . Select Grou Ipath group and enter
Mill toolpaths
[Lathe tonlpaths

By - [WCS: TOP] - [Tplane: T
¥ fa) - [WCS: TOP] - [Tplane: TOF]

Hzpdie
Delete

IRl

3. Select all of the roughing operations by selecting Roughing then select the High Feed
button:

k| N ISR a2 ?

AR valG 4|

588 Machine Group-1
ALl Properties - GENERIC HAAS 4 - AXIS VMC

[=Be$4R oughing

H ~Surface High Speed (Core roughing) - [WCS: TOP] - [Tplane: TOP]

i @) 2- Surface High Speed (Rest roughing) - [WCS: TOF] - [Tplane: TOF)

i @) 3 - Surface High Speed (Rest roughing) - [WCS: TOP] - [Tplane: TOP)

E1-88 Finishing
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4. Make the following selections in the Highfeed machining dialogue box:

Optimization Parameters | Stock setup |

r 3
Highfeed machining, E‘

Optimize feedrates for: ) Finishing orly @ 3Houghing and finishing

Diameter  Shape Comerrad.  Depthofcut  Feediate  Plngsrate  Volume / min

Mirium feed rate 100

Maximum feed rate: 30,0

Masirum air cutting feed rate | 200.0

5. Exit the dialogue bo

The Minimum feed rate is the low end of the
adjustment range and will be used when a high
volumetric rate of material removal occurs or when
the tool is entering the stock.

The Maximum feed rate is used when the tool is
cutting very little material.

Maximum air cutting feed rate is for positioning
between cuts. Mis possible to increase this to the

highes eed rate by yegur CNC
controller:
rate scale adjust the
hen the tool is lif 9 ing

> U to setup stock in
d with Verify. The
default stock co fr e Stock Setup that

0
you complete@hin T 2.

[ () | €—

------ Dperations Manager|g
. :

6. Notice that in the (

Each operati
7. Toillustrate
dialogue butto

X Backplot 5]

e
e

= [3J Roughing
Surface High Speed (Core 1

< |

|w

Details | Info

Tool 243
Linear Fee:
% [1.4693
v |-20878
Z [oooos

Feediate |30.0000

I!III :

Cutter comp [Nane

N

O
results, backplot
nd watch the f

)ns Manager, Masterc

@ next to peration.

O

s locked operations for editing now.

of thet@0lpaths, select the Expand or contract this
rate vary as you step through the toolpath.
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TASK 8:
FINISH FLAT SURFACES USING SURFACE HIGH SPEED
(HORIZONTAL)

S Next you will finish the flat portions of the part using the Surface High Speed (Horizontal)
toolpath.

The Horizontal toolpath strategy will automatically find flat, or horizontal, surfaces to machine.
For programming, it is efficient to use Mastercam'’s various functions such as Horizontal,
Waterline and Rest Material to isolate part features and machine them with the best strategy

and tools.
N S

Using the bottom of a flat endmill or fly cutter will give a beiter surface finish « n flocr surfaces
than a ballnose endmill will because there wil! be no scaliops. Alternatively, a ballnose tool will
provide a much better surfaces finish for shape profiling.

d arrow used t@'lo operations is in
mply grab it wi eft mouse button, and

In the Operations Manager confirm
the Finishing Toolpath Group. Ifitis
drag it to the desired location.

2. Create a new operation,dy ri ing in the Operati Marager window, select Mill
toolpaths>Surface high path....

3. Add Drive Surfaces, a# t all of the entiti e Solid (1) and Roughing (10)
e Mo as the Contai Boundary.

levels.
o Q

4. Turnonlevel 2
. \Q

Select the OK button :
Change the Toolpath Type 1@ Finishing Horizontal Area.

Navigate to the Tool page and select the 1.000 Flat Endmill that was previously used for
roughing.

No o
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8. Make the appropriate selections on the Cut Parameters page shown below. Note that the
Stock to leave for all finishing toolpaths will be O.

Surface High Speed Toolpaths - Horizontal Area

Cuttting method

=7 stepaver

% of dia.

) Depth cuts
] Tmch.o.\dal rokice # of depth cuts
Transitiore
Steep / Shallow Stepdown

=] Linking Parameters

Arc Filker / Tolerance
Smoathing

Max radius |O\Lij

|

E
]

Quick View Settings
Tool TINCHFLAT ...

Tool Diameter 1 Tool containmert
Cormer Radius 0 Compensate to: ] =)
Feed Fate 19.6862 . A

O Inside ) Center (& Outside Stock to leave

Spindle Speed 1222

Coolant On . on walls
(Offset distance
ToolLength 4 Stock to leave

B?g’_ﬁ:;;g?l_ Sjg [ Add aifset distance to tool radius on floors
EPlare /1P TOP Total offset distance =

Formula File  Default Formula
Axiz Combin...  Default (1]

= edited
2

= disabled

2 of max stepover|

Stepover adju

Initial log

Planes
Coolant
Canned Text
Misc Values
Axiz Control

&

| &

Quick View Settings

Tool TINCHFLAT ...
Taol Diameter
Corner Radius

Feed Rate 19.552
Spindle Speed 1222
Coolant

Toal Length

o=

a O
=

Length Offzet 243

Diameter Off . 243

CPlane / TP... TOP
FormulaFile  Default Formula
Auiz Combin... Default[1]

= edited

V%] & [ 2]
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10. Set the Transitions parameters as shown below:

-
Surface High Speed Toolpaths - Horizontal Area

YR HWE HE

Toolpath Type ~

Tool
Halder (%) Entry heli ) Profile ramp

- Cut Patameters Radius

& Trochoidal motion

Mate: If helix failz, profile ramp wil be used

<o Steep 4 Shallow
Linking Parameters

Arc Filter / Tolerance
Flanes WC5)

Coolant =5
Canned Text
- tisc Values
(=] iz Contral
£

[

Entry feed rah
Qick View Settings nitry feed rate

Tool T INCH FLAT ... (#) Plunge rate
Toal Diameter

o=

Corner Radius

FeedRsts 19552 OFezdrate

Spindle Speed 1222

Coolant On .

ToolLength 4 Output 30 arc moves ip pockets
aller than

Length Offzet 243

Diameter Off . 243

CPlane / TP... TOP
FormulaFile  Default Formula
Auiz Combin...  Default[1]

= edited
& = disabled

Toolpath Type
Tool
Holder

Coolant
Canned Text
Misc Values
- Az Contral

Quick View Settings
Tool TINCHFLAT ..
Toal Diameter

Corner Radius
Feed Rate 19.552

Spindle Speed 1222
Coolant

Toal Length

Length Offzet 243
Diameter OF... 243

o=

w O
=

CPlane / TP.. TOP
FormulaFile  Default Formula
Auiz Combin...  Default[1]

= edited

V(%] & (2]

inimum and
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12. Set the Linking Parameters as shown below:

-
Surface High Speed Toolpaths - Horizontal Area

ETIEE
- Toolpath Type ~
TooID » = Retacts
Huolder Clearance plane Minimum Yertical Retrac
Absolute Incremental
= Cut Patameters @ o Output feed mave 500.0
& Trochoidal motion Curl up 01408
------- Transitions
Steep / Shallow Curl davn 0.1403
ing Parameters
s uEheEl Pait clearance _I_I_ I
< 6 Filter / Tolerance |
Flanes WC5) — —
Coolant =5 T 1
Canned Text J \-
Misc Values
. Axiz Contral . b s
= s Linear entry/exit Fitting
Ey e —— [incremental] Ve —~
uick View Settings I Al
Todl TINCH FLAT Wertical arc entry ¥ 4
Egﬂgi;ngs::; 10 Wertical arc exit 0.05 E
Feed Rate 19552
Spindle Speed 1222
Coolant On
[:r?‘glt_heg?ft:al ;43 Haorizantal arc exit
Diameter Off . 243
CFlane / TF... TOF Wiz sty il
FormulaFile  Default Formula
Auiz Combin...  Default[1]
= edited
& = disabled

-
Surface High Speed Toolpaths - Horizontal Area

YREHW X

w Toolpath Type

Offset tolerance

<

Quick View Sett

ngs

Tool TINCHFLAT ...

Tool Diameter 1

Cormer Radius 0

Feed Fate 19.6862

Spindle Speed 1222

Coolant On

ToolLength 4 "
Length Offsst 243 [ Taolpath filet
Diameter Off... 243

CPlare / TF.. TOP Fiadius
Formula File  Default Formula

Axiz Combin...  Default (1]

= edited
2 =disabled

b BN

v ][ %]

L2 ]

14. Navigate to the Coolant tab and turn the Flood coolant on.

15. Select the OK button to complete the toolpath.

16. In the Operations Manager, copy Operation 4, which was just created, and paste the
operation directly after, to create Operation 5.

17. Select the Parameters option under Operation 5.
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I3
18. On the Toolpath Type tab, select the g button in the Drive window. You will be
prompted to Select Drive Surfaces. All of the Drive Surfaces from the previous toolpath

are currently highlighted. Unselect the solid base of the part as shown below and then click

'1
the End Selection icon.

' -

|
[ Select Drive Surfaces |

S >

Click
Here

19. On the Tool page, C
20. Select the Cut Para
shown below:

Surface High Speed Toolpaths - H

ntal Ares

Depth cuts
# of depth o

Arc Filter / Tolerance

Stepdown
Flanes WC5)
Coolant =

Smo
o Carned Text

Misc Values adis
e iz Control v
< 1 3

0.0

(%) % of tool diameter

Quick View Settings
T4 FLAT EM...

Tool
Tool Diameter  0.25

<

Taool containment .
Tip comp

Tip

Corner Radiuz 0 -
FeedRate 19556 STD"TQsatB te
Spindie Speed 4283 LIS Stock to leave
Coolant On on walls
ToolLength 25 Oftset distance Stack bo leave
Length Offsst 235 [#] dd offset distahic on floars
Diameter OF... 235
CPlane / TP.. TOP

Tatal offset dist = 0125
Formula File  Default. Formula ool elfsel distance
Auiz Combin...  Default[1]
= edited
& = disabled

(v][%] &

o)
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21. Select the Trochoidal motion page and enter the parameters shown below:

-
Surface High Speed Toolpaths - Horizontal Area

YR HWE HE

)

< Toolpath Type ]
o Toml
Holder

(=) Cut Parameters
8 Trochaidal mation

- Trangitions
- Steep ¢ Shallow
- Linking Parameters

- e Filker / Tolerance
Flanes WC5)

Coolant =5
Canned Text

Misc Values
e diis Contral

1 m
£

Quick View Settings

Tool 1/4 FLAT EM...
Tool Diameter  0.25

Corner Radius
Feed Rate 19.556
Spindle Speed 4883
Coolant On
ToolLength 25
Length Offzet 235
Diameter OF... 235
CPlane / TP... TOP

=

FormulaFile  Default Formula
Auiz Combin...  Default[1]

= edited
& = disabled

O 0ff (=) Minimize burial

Stepover adiustment [% of max stepover]

Initial loop radius [% of toal dia) 300

Retry loop radius (% of initial loop]
Minimurmn loop radius (% of tool dis]

Feedrate adjustment (% of feedrate] 50.0

[[1 Keep loop inside machining region

Minimize burial
will apply trachoidal
motion to the
toolpath anywhere
that the tool is
moving into an area
where it's leading
edge profile would
fully loaded. The
trachoidal (circular)
potion that is

grammed on the
ut Parameters
page. You can
control the circular
motion’s radius

and vary Stepover

w Toolpath Type
o Tol
v Holder

~ Coolant
- Canned Text
o Mg Values
o faie Contral

Quick View Settings

Tool 1/4 FLAT EN...
Tool Diameter  0.25

Cormer Radius 0

Feed Fate 19.656

Spindle Speed 4889

Coolant On
ToolLength 25

Length Offset 235

Diameter Off... 235

CPlane / TP... TOP

Formula File  Default Formula
Axiz Combin...  Default (1]

= edited
2 =disabled

(=) Entry helix

Radius

y feed rate

(%) Plunge rate

() Feedrate K
"4

Z clearance

Plunge angle 100

Preferred profile 0.25
length -

Skip pockets -
smaller than m

v ][ %] (2]

as well.
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23. On the Steep/Shallow page enter the following values for Z depth:

Z depth

Use Z depths —_—
Mirimum depth | 1.331201 |£—|
Maimum depth | -1.546334 §

24. Select the OK button to complete the toolpath.

25. Regenerate the operation by selecting the Regenerate all dirty operations icon in the
Operations Manager.

26. Copy Operation 5 and paste the operation below to creat@Operation 6.

27. Click on the Parameters for Operation 6.

28. On the Toolpath Type page, clear the Drive surfac y selecting (1) Re selected
drive surfaces, then click on (2) Select drive@

Dirive 1

sl I &®
2 m [Dm fiIe...J [ &P ]

29. Make sure the Select face

¢tion button:

31. Select the Select check surface tton and add the surfaces shown below:

32. Click on the Remove selected containment boundary button.
33. On the Tool page, select a 1/16 Flat Endmill.
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34. Setup the parameters on the Cut Parameters page as shown below:

Arc Filter / Tolerance

Diameter OIF...
4

= edited
@ = disabled

230 _'ILI

Total offset distance =

0n3tes

Surface High Speed T
Toolpath Type =
Toal Cutting method -
Holder T stepover
L % of di 450
= .| kel Depth cuts of dia l—
rochoidal motion .
1
Transitions tardinars I Min. 005459
Steep / Shallow Stepdawm IIJ 00s25 M T0zES
[ Linking Parameters &

Plangs [WES] ¥ Smoaathing 7~ Keep tool down withi

Caolant

Carned Text " Distance FAEITIS

e Mise Walues Max radius IU 003125 O_M
[ iz Contral po
s Combination LI
[uick View Settings

Taol TABFLATE ~| )
Tool Diameter 0.0625 [ Tool containmen!
Corner Radius 0 Compensate to: ]
Feed Rate 18.7757 & Inside " Center  Outside
Spindle Speed 19558 Offset distance IDD—
Coolant On e Stock to leave 0.0
ToolLength 225 IV &dd offset distance to tool radius on floors
Length Offzet 230

Tool
Holder

Cut Paramete

Canned Text

e Mise Values
[E]- iz Contral

iz Combination ||

Fotarp Axis Control (x|

[uick View Settings

& Entry helix

Radius

clearance

v | ®| Q| 2|

T ool 1ABFLATE. (& % Plunge rate
Tool Diameter 0.0625 - Plunge angle 100
Corner Radiuz 0 Feed rate :

Preferred profil
FesdRste 187757 rgth 00
Spindle Speed 19558 .

Skip pockets
Coolant On — mallor than (0.06875
ToolLength 225
Length Offzet 230
Diamneter Off... 230 =
4 »
= edited
@ = disabled
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37. On the Steep/Shallow page, select the Detect limits button and ensure the values match
the image below:

Z depth

¥ UseZ depths Detect limits | S
Minimurn depth |-1-1U1 2m IQ
Maximum depth I'T .e01zom

38. On the Linking Parameters page, setup the parameters as shown below:

Surface High Speed Toolpaths - Horizontal Area

BEICT IEE

Tool ;I 5
Halder [ Retracts
Clearance plane I" 0 R
e Cut Patameters & fbsolte € Incremental

- Trochoidal motion

- Trangitions [Eur s IU 1408
teep / Shallow
ing Parameters ol o |n1403 j

- o Filter / Tolerance [P e B IU !

Flanes WC5) | |
Coolant = I =
wo Canned Test i 4
- Misc Values J

xis Control
- yis Combination ||
- Riotary Axis Control [ |

Leads
Linear entry/exit
[incremental]

Quick View Settings Machine Entire Pass|

Taol TABFLATE ~|
Tool Diameter  0.0625 Werlical arc
Corner Radiuz 0

Feed Rate 18.7757
Spindle Speed 19558
Coolant On
ToolLength 225
Length Offzet 230

Diamneter Off... 230
4

Wertical arc entry

Fifle i 0
digtance :

= edited
@ = disabled

39¢ ect the OK button

40. Cli the Regenerate perations Manager. Accept any

Mill-Lesson-16 Page - 37



Mill-Lesson-16

TASK 9:
IMPORTING WATERLINE AND SURFACE FINISH LEFTOVER
TOOLPATHS

< Next you will import the waterline and surface finish leftover toolpaths from Lesson 15.

1. Ensure the red arrow is at the bottom of your operations list in the finishing toolpath group.
Select the red arrow and drag it to the bottom if it is not there already.

2. Right click in the Operations Manager and select Import.

3. The Import Toolpath Operations window will now appedk. Select the source folder that
has the Mill-Lesson-15.mcx file stored within it ctithe final three gperations,

Surface High Speed (Waterline) and the two Surface Leftover operations:

[N Import Toolpath Operations
Source folder: -C:iMcambdimex’s —
[ [MILLLESSON-15.MCx 2 [ =
I™ Calculate speeds and feeds \ O

™ Assign cument system tool and construction planes
I™ Import operation’s geometny

I Disable duplicate tool checking

E-88 Machine Graup-1
E-1lL Praperties - GENERIC HAAS 4 - 215 ¥MC
E-88 Toolpath Group-1
53 1 - Sulace High Speed [Core roughing) - [WCS: TOF
= [51-7) 2 - Sutace High Speed [Waterline) - [WCS: TOP] -

1871 3 - Surtace Finish Leftover - [WCS: TOP] - [Tplane: T
:: ¥4 4 - Surtace Finish Leftover - [wCS: TOP] - [Tplane:
utton operation. \
ked whether youwantto Import/ad ratioh groups also. Select No:
mm——— Qx|
)

w that 3 operations have successfully been imported.
rapto the operations manager which should now look like

6. You will be prompted letting you

Hit the Cancel button
the image below:

5-8% Finishing
-3 4 - Surface High Speed (Horizontal) - [WCS: TOP] - [Tplane:
&-[J 5 - Surface High Speed (Horizontal) - [WCS: TOP] - [Tplane: TOP]
@3 & - Surface High Speed (Horizontal) - [WCS: TOF] - [Tplane: TOF]

=8} 7 - Surface High Speed (Waterline) TOP] - [Tplane: TOP]
) Parameters
¥ #2565 - 0.5000 ENDMILL2 SPHERE - 1/2 BALL ENDMILL
[l Geometry -

g Toolpath - 0,0K - MILL-LESSON-16.NC - Program # 16
E-B2% & - Surface Finish Leftover - [WCS: TOP] - [Tplane: TOF]
) Parameters
¥ 249 -0.1250 ENDMILL2 SPHERE - 1/8 BALL ENDMILL
] Geometry -
g Toolpath - 0,0K - MILL-LESSON-16.NC - Program # 16
E-BE% © - Surface Finish Leftover - [WCS: TOP] - [Tplane: TOF]
D Parameters
¥ 245 -0.0313 ENDMILL2 SPHERE - 1/32 BALL ENDMILL
] Geometry -
g Toolpath - 0.0K - MILL-LESSON-16.NC - Program # 16
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7. Select Geometry in Operation 7.

8. Click on Select Drive Surfaces and window select all the solids on level 1, then click on
End Selection.

9. Click on Select Check Surfaces and select the solid body shown below:

12. Click on the Regenerate all dirty operations icon in th@% Manager. Accept any

warning messages.
. \Q

13. Review Operations 7, 8 @nd gBackplot:
. \Q
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TASK 10:
VERIFY THE TOOLPATH AND COMPARE TO STL FILE

Using Mastercam’s Compare to STL file function will allow us to identify areas on the part that
require further machining as well as areas that may have been gouged. It is important to keep
in mind that tolerances play a very large role in the use of this function. Accuracy of a
comparison can only be as accurate as your machining tolerance.

1. Use the Alt+Z shortcut to get to the Level Manager, turn on level 1, make all other levels
invisible, exit the manager.

2. Inthe top menu bar, select File>Save Some. Y
to save. Select the two solids (the main part and t as

3. The Save As dialogue box will open. Browse
sub directory.

4. Select the Options button and make below.
Save as an STL File |§|

@ inarg O &Sl

mpted to Select the entities
nd the sele
m directo the data

(&) Wworld Coordinates

Current WCS

Resolution :

@

le with tt@ L- ON-16.STL.

Save jn | ) data

Fiename: | ENESERSER

Save as lwpe: | StereoLithography Files [ 5STL]

Recent Folders: | CiMcambdidata

6. Select all of the operations you have completed so far by picking the Select All icon @
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7. Select the Verify selected operations button circled below:
Toolpaths | Solids | & |

G T E@o

8. Select the Turbo button. Turbo does not display the tool or holder and does not perform live
updates of the stock, which is updated at the end of the verification. Turbo is generally the
fastest option for verification.

Y

9. Check mark Stop on collision and set values as W:

Yerify |z

O
"a@

Drizplay contral

Movesdstep:
Moves/refresh:

Speed . Guality

Update after each toolpath 0
Stop options
Stop on collision Q @

[ Stop on tool change

[ Stop after each operation

[J*erbose
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L1
10. Select the Options button J then make the following selections:

i )
Verify Options |£|
Stock.
S Boundaries Min point:  kax point:  Margins:
© Box [ scantoopathls) | x |2375  [[235  [[o0 |
Cylinder
(O File Use Stock Setup values i |'1 935 | |2.255 ||D.D |
$1GelE by [ Pick stock corners... ] z |'2-14B2D1 | |U.1 ||U.D |
Initial stock. size source Cylinder axiz
() Scan toolpaths) S Cylinder diameter:
(®) Stock Setup Y . _
i
(O Use last size Z s N s

Stock file: |E:\MEAMX2MF|2\DATA\TEMF’.STL | = [ Translucent stock

Mizcellaneous optiohs Tool prafile W

Usze TrueSolid Auto
Cuitter comp in control Az defined
[ Display 342 aes

[]Remave chips Tool tolerance: 6
[] Change tool/zolar STL tolerance:
[ Hide taol at each stop
[ Make tue threads
w
@ then s@ hihe button to

gelow

12. The STL Compare dialogue box is now open. Select the File button 1 and select the
.stl file that you saved in step 3.
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13. The comparison stock model is now loaded. Select the Compare the machined stock
and the STL file. The computed results are shown below:
=

4
=
=
= =

o » Ao

| %] 2| '
Compare the colours on the@nose on the chart al .

The light to dark blue sha eas indicate additi k to remove.

The finishing tolera a so anythi t blue and yell acceptable
and considered c let

Purple to red areas would indi art gouges and ar’e iNgrevious toolpaths that

*
Comparwer nctions by C"CX the OK button .

TASK™11:
SAVE THE UPD MCX FILEsﬁ

1. Selectthe s icorYfrom the tool

<O
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TASK 12:
POST AND CREATE THE CNC CODE FILE

1. Ensure all the operations are selected by picking the Select All icon from the Toolpath
manager.

Toolpaths | Solids | at |
hix E@ ok

2. Select the Post selected operations button from the Toodlpath manager.
Please Note: If you cannot see G1 click on the right gan the Toolpath mapger window and
expand the window to the right.

Toolpaths | Solids | &t |
%% % S 0%

Post processing

3. Inthe Post processing window, make\th gssary changesé&ow:

Active post; Select Post

[FEMERIC HAAS 4 MILLPST

[ Output MO file descriptor Praopeties...
ML file

() Ovenwite Edit

(&) Ask

[ 5end ta mackhine

*

] MCI file
Ovwenarite
ut Tplanes
lative to ‘WS

*
v[®][? %\
4. Select the O t to continu \
5. Enter the same n as your Mastercam"Wart file name in the NC File name field Mill-

Lesson-16.
6. Select the Save'utton.

7. The CNC code file opens u ult editor.
8. Select the in the t(& r to exit the CNC editor

Mill-Lesson-16 Page - 44



Mastercam Training Guide

TASK 13:
CREATE ACTIVEREPORT

< Finally, you will create a report to help with part setup at the machine.

1. Inthe top menu bar, select Settings>Configuration>Toolpaths then change the Setup

Sheet program to ActiveReport.

P —
System Configuration |Z|
Analyze
Backplat Toolpath dizplay during creation Toolpath/suface selection
CAD Settings
Chaining O Step (%) Endpoints Lo
Colors X () Run O Interpolate
Communications
Canverters FRun delay: |U 0 | Step size: |U i ‘
Default Machines
Dimensions and Notes
Filess (®) Animated ] Repaint toolpath
Post Dialog Defaults O static Draw tool

Printing
Screen
Grid Settings
Wiewsheets
Shading
Solids
Start # Exit
Tolerances

Toolpath Manager
Werify Interface
Wire Backplat

Enable 'Change at Paint' during path creation
wlire

General settings

[15uppress associativity waming messages
Usze existing taols when imparting operations
Display surface/plane intersections
Automatically calculate HST d
Enable Multithreading

aiéhi
ActiveReport N

% of physical memary

eep regen files that took more
I timg to create than [minutes)

Memory buffering

w N

Documents  Reports
[ o Ngad
" B-; '

ide"the Oper

button

Rich Text Format (RTF)
Text Farmat (TXT)
TIFF Farmat (TIF)

This completes Mill-Lesson-16.

Mill-Lesson-16 Page - 45



Mill-Lesson-16

MILL-LESSON-16 EXERCISE

2 The Mill-Lesson-16-Exercise file can be found on the accompanying DVD in the
Mastercam-Files folder and is called Mill-Lesson-16-Exercise.mcx.

Use the information learned in Lesson 16 to create a toolpath for the Mill-Lesson-16-Exercise.
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