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Objectives

Previously in Mill-Lesson-6 and Mill-Lesson-7 geometry was created and machined using
standard Mastercam methods. This lesson will apply Feature Based Machining (FBM) methods
including FBM Mill and FBM Dirill to a solid model previously created in SolidWorks.

2 Feature Based Machining (FBM)

FBM eliminates manual feature identification for programming milling and drilling operations on
solid parts. The FBM Mill and FBM Dirill operations automatically create the toolpaths needed to
machine features that are identified using your specific criteria. FBM's interface is simple and
intuitive.

You will generate the toolpaths for MILL-LESSON-FBM-1 to machine the part on a CNC vertical
milling machine.

This Lesson covers the following topics:

2 Establish Stock Setup settings:
Stock size.

Material for the part.

Feed calculation.

2 Generate a 2-dimensional milling toolpath
consisting of:

FBM Mill operation and child toolpath operations.

FBM Drill operation and child toolpath

operations.

2 Inspect the toolpath using Mastercam’s Verify by:
Launching the Verify function to machine the part on the screen.
Generating the NC- code.
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MILL-LESSON-FBM-1 DRAWING
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TOOL LIST

3.0 face mill to face the part to thickness.

1.0 flat end mill to rough machine around 2.0” diameter boss.

0.5 diameter flat end mill to rough machine the pockets and 1.25 bore.
0.375 diameter flat end mill to rough machine the slot and finish all areas.
0.375 diameter spot drill all holes.

0.1875 diameter drill to drill the bolt hole circle.

0.3125 diameter drill to tap drill the 3/8-16 UNC tapped holes.

3/8-16 UNC tap to tap holes.

0.5 countersink to countersink the 3/8-16 UNC tapped holes.

0O0VVVLVOVLOVO

MILL-LESSON-FBM-1 - THE PROCESS

Toolpath Creation
TASK 1. Open File
TASK 2:  Setting the environment
TASK 3: Translate part geometry to machining origin
TASK 4: Define the rough stock using stock setup
TASK 5: Run FBM Mill for all milling operations
TASK 6: Verify the toolpath
TASK 7:  Run FBM Drill for all hole making operations
TASK 8: Verify the toolpath
TASK 9: Remove the Outside Finish Pass
TASK 10: Save the updated Mastercam file
TASK 11: Post and create the CNC code file
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TASK 1:
OPEN FILE

2 Inthis lesson you will use a Mastercam solid model file that was previously created in
SolidWorks.

Feature Based Machining (FBM)

Features define a solid part's topology. They describe the part's physical properties including its
faces, and the shape, size, and location of holes, slots, pockets, bosses and other
characteristics.

Mastercam's feature based machining (FBM)—available with Mastercam Mill level 1 or
Mastercam Router or higher—eliminates the manual processes involved in identifying
features for programming milling and drilling operations on solid parts.

FBM analyzes the part for specific feature types and automatically creates the individual
toolpaths needed to machine the selected features.

1. Click on File>Open

2. On the multimedia DVD that came with this text is a folder called Mastercam-Files browse
to this location and select Mill-Lesson-FBM-1. If you are an on-line user you will find the
file in this lesson.

3. Select the Open button to load the file and complete this function.

4. The screen should look like the one below:

Lo
0.6790 in
ToP Inch

5. Select File>Save as...
6. Save to an appropriate location.
7. Select the Save button to save the file and complete this function.
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TASK 2:

SETTING THE ENVIRONMENT

< Before mowing on you should set up the grid 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. Set the machine type to a Haas Vertical Spindle CNC machine.

TASK 3:

TRANSLATE PART GEOMETRY TO MACHINING ORIGIN

2 Translating the geometry between 2 points.

1. Select the TRANSFORM tab and in the Position section select Translate.
2. You are prompted to “Translate: select entities to translate”. First select the Select all
advanced button on the right of your screen.

-

Select all advanced

3. Select the All Entities button

Al Entities

4. Pick the End Selection icon ©

from the Select All dialog Box.

5. Select the Move radio button and enter Delta vales of AX 1.75, AY 2.75, and AZ 0.

Translate X

m Mge E(c:u?_l,l .gn

—— Diztance between

g1 =

— Total diztance
Delta
M 178 ME
XY |275 ~[2]
AZ |00 ~]2]

6. Select the OK button in the Translate dialog box.

7. Right mouse click in the graphics area and click on the Clear Colors icon

[ 1]
+
ooo
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8. Right mouse click in the graphics area and click on the Fit icon .
9. Right mouse click in the graphics area and click on Un-Zoom 80%.

< The screen should look like the one below:
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Toolpath Creation
TASK 4:

DEFINE THE ROUGH STOCK USING STOCK SETUP

<o Defining the Rough Stock using stock setup.
1. Right mouse click in the graphics area and click on the Fit icon .
2.

Show/hide Toolpaths Manager pane.

Select the plus in front of Properties to expand the Toolpaths Group Properties. Alt-O will

=5 E||:| Machine Group-1

+-111 Properties - GEMERIC HAAS 4 - AXIS YMC
_8 Toolpath Group-1

Toolpaths v 1 x
Toolpaths v R x g
M hix ER9EobL 7@
Xy Hhix ERZFolL 7 @ BRR vac4d 5G| D
ﬁ =@ varo § h‘ Fl @ E‘UD Machine Group-1

B 11 Properties - GENERIC HAAS 4 - AXIS VMC

LIE3) Files

¥ Tool settings
- <> Stack SEth“'-"“
=2 88 Toolpath Group-1

3. Select Stock setup in the Toolpaths Manager window as shown above on the right:
4. Change the parameters to match the Stock Setup screenshot below:
2 The bottom face of the material has been pre-machined and is not part of the toolpath

operations for this lesson.

2 The material has also been pre-machined to 4.5 x 4.5 and is not part of the toolpath

operations for this lesson.
2 Zzerois at the bottom of the part.

Fles  Tool Settings Stock Setup
Stock Plane
G | [Tor
Shape
(®) Rectangular () Solid
() Cylindrical (O File
Ais
X Y z
Display Y X
Fit screen .
F e
@ Wire frame - -~ :L ~ N \]
" L o g S
() Solid \ o / S ‘ - L
iy =< >7
Stock Origin 4 .- ~y pd
In view ,-/'//’ T - o -
coordinates T, ‘:’ -
N
yx |00 Sege” “
v |00
Z |00
Select comers... Bounding bou NC| extents
All Surfaces All Solids Al Entities Unselect All
[ Use Machine Tree
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5. Select the Tool Settings tab and change the parameters to match the Tool Settings
screenshot below. To change the Material type follow the next set of instructions.

Fies  Tool Settings  Stock Setup

Feed Calculation \Toolpath Configuration
(®) From tool Assign tool numbers sequentially
() From material Wam of duplicate tool numbers
(") From defautts [JUse tool's step, peck, coolant
. Search tool library when entering a
() User defined ] tool mumber
Spindle speed 5000.0
Feed rate 50,0 \.ﬁdvanced options
Actract rek 1250 Cwemide defaults with modal values
ra e 25.0
Clearance height
=] rat 25.0
HnaE rEE Retract height
[] Adjust feed on arc move Feed plane
Minimum arc feed 5.0
Sequence ¥
S
Increment
Material
[ALUMINUM inch - 2024 || Edt.. Select..

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

Material /
| ALUMINUM inch - 2024 | Edit Select
7. At the Material List dialog box open the Source drop down list and select Mill — library.
Digplay options
() Show all () Milimeters
@ Inch () Meters
Source Mill - librany b
Mill - current
Lathe - library
Lathe - cumert C?

Mill-Lesson-FBM-1 - 9
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8. From the Default Materials list select ALUMINUM inch - 6061 and then select .

ALUMINUM inch - 2024
ALUMINUM inch - 50580 ‘

| »

ALUMINUM inch - 6061 B o

ALUMINUM inch - 6066

ALUMINUM inch - 7075

ALUMINUM inch - CAST - 3BHN
ALUMINUM inch - WROUGHT - 55BHN
COPPER inch - CAST - 100 EHM
COFPER inch - WROUGHT - 40 BHN
GRAPHITE inch

HASTELLOY inch

IMCOMEL inch

IROM inch - CAST - DUCTILE - AUSTENSITIC - 160BHN 7

[m

Digplay options
() Show all () Millimeters

i@ Inch (71 Meters

Source | Mill - library -

(=}

VI8 2]

9. Select the OK button again to complete this Stock Setup function.
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TASK 5:
RUN FBM MILL FOR ALL MILLING OPERATIONS

2 Inthis task you configure settings in FBM Mill to set up tools and interrogate the solid to

create machining regions and apply toolpath strategies.

1. Selectthe TOOLPATHS tab at the top right side of the screen.
2. Select FBM Mill in the 2D Milling toolpath section.

FBM Mill is a method for quickly producing the equivalent of standard Face, Pocket, and

Contour toolpaths.

A single Parent operation is used to interrogate the solid model, detecting the part’'s features
and determining machining zones.
A single set of configuration settings will address facing, roughing, rest milling, floor and wall
finishing, and outside contouring.
Child operations are created using 2D High Speed, Face, Pocket, and Contour operations. The
parameters of Child operations can be edited for further customization.

3. On the screen you will now see the FBM Toolpaths — Mill dialog box, starting with the
Setup page selected in the Tree Control menu down the left hand side:

B FEM Toolpaths - Mill

H W =

- Feature detection

----- Facing tools

----- Roughing tools

----- Festmill taols

----- Firizh tools

Cut Parameters

----- Facing

----- Roughing

----- Restrill

----- 2 Floor finish

----- Wwhall finish

—I- & Hole milling
b Circle Mill
@ Helix Bare

Linking Parameters

Additional settings

v
&

Legend:

= edited
= dizabled

[ Automatic initial feature detection
1 Recognize tapered features

Tool selection
[ Preferred tanling

[ Use taols in part file
Automatic ool selection

Use tool library
L Create as needed

Tool library

=

=

C:\uzershpublichdocumentshshared m. AMILL_IMCH. tooldb
Tool creation

If feature depth exceeds toal length
(®) Create one tool for all depths
() Create one tool for each depth

() Create tools in length increments of 7.0

Search plane

Group by
Outzide of part

Top

Feature & Zone

] Rough outside of part
[ Finiizh outside of part

Adjust depth

Comment

e

w

I.L

)
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4. From this page you will select Preferred tooling which will be set up in a future step. You
will also select to rough and finish the outside of this part to contour 1/2” slot. Your

selections should appear as follows:

Feature detection
- Facing toolz

- Roughing toalz
Restmill tools

- Firizh toals
[ Cut Parameters

e Restrill

& Floar finish
e W fikizh
@ Hole miling

& Circle Mill
i Helix Bore
Linking Parameters
Additional gettings

=

Legend:
= edited
& = disabled

[] Automatic initial feature detection

[] Recognize tapered features Search plane Tap o
Tool selection
Preferred tooling <ff— Group by Feature & Zone w
[ Use tols in part file Outside of part .
Automatic taol selection =[] Fough autside of part

Use kool library

=[] Firish autside of part
L Create as needed «fm—

=

U1

Adjust depth
Tool library C :
ommer
=

Chuzershpublichdocumentshshared m. AMILL_IMCH. tooldb

Tool creation

If feature depth exceeds tool length
(®) Create one tool for all depths
() Create one tool for each depth

i

() Create toals in length increments of a0

5. Click on Feature detection in the Tree Control menu on the left of the dialog box and leave
the default settings, which should be as follows:

-+ Setup
Feature d
Facing tools
- Roughing tools
Restmill tools
Finizh tools

Cut Parameters

- Facing

R oughing

e Festonill

----- & Floor finish

e WA finish

=~ &* Hole miling

& Circle Mill
& Helix Bore
Linking Parameters

=

~

Additional settings
Leqend:
~ = edited
2 =disabled

Through features

(®) Stock to leave
() Additional break through

0o

Edge curves

1000

(O Place edge curves on level

(®) Place edge curves on first unused level greater than

Recognize holes greater than this diameter as features

Mill round features with this cpcle
(®) Pocket

() Hole milling®

* G0 to the Hole Milling page to set
the desired toolpath parameters
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6. Click on Facing tools in the Tree Control menu. You will now select a Facing tool from the
Tool Library.

7. Right click in the empty white space in the Preferred tools list and left click on Select tool
from library.

E o Setup Y i .
G Festurs detection Preferred toal lizt - 10 tools masimunm
FEIE:""EI'-'Z"Z'L? # Azzembly Ma.. Tool Mame Haolder Mame

------------- R oughing tools

------------- F estmill toals Create new tool

------------- Firizh tools Edit tool
[ Cut Parameters

Delete tool

Select tool from part file

----- & Floor finizh Select tool from library f—

............. whall firnsh
= @ Huole milling

Duplicate tool

8. Use the slider bar on the right of this dialog box to scroll down and locate a 3.0 diameter
face mill. Select the 3.0 diameter face mill by picking anywhere along the row.

# Tool Hame Dia. Cor. rad.  Length  #Flutes  Type Fad. Type &
B 323 2-1/2" FACE MILL 25 0o 1575 4 Face mil Mone

324 3" FACE MILL 3. 4 Face mil Hone
i 38 4" FACE MILL 4.0 0o 1968 2 Face mil Mone
i 326 5" FACE MILL 50 0o 248 4 Face mil Maone

9. Select the OK button to complete the selection of this tool.
10. Right click on the Face mill you’ve just added, and select Edit tool.

Freferred tool lizt - 10 tools masimum

B Azzembly Ma... Tool Mame Holder Mame  Dia. Cor.rad. Lenagth  # Flutes

3" FACE MILL

Create new tool

Edit too| ff—

Delete tool
Select tool from part file
Select tool from library

Duplicate tool

Mill-Lesson-FBM-1 - 13
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11. Click on the Next button —

12. Change the Feed rate, Plunge rate,.and Retract rate to 20.0, and the Spindle speed to
1500.

Finalize miscellaneous properties.

Adjust any miscellanecus properties before finalizing tool creation.

Operation * General #
Tool number: 1 MNarne: 3" FACE MILL

Length offset: 1 Description:

Diameter offset: 1 Manufacturer name: |
Head number: -1 Manufacturer's tool code:

SFM: 1178.01047 Tool Grade; | o
FPT: 0.00333 ~

Number of flutes: 4 Milling =
Feed rate: 20 Rough Tool

Plunge rate: 20 Finish Tool

Retract rate: B 20 EI Rough XY step (%): 0

Spindle speed: 1500 Rough Z step (3&): 0

Spindle direction: Clockwise N Finish XY step (%): 0

Material: HSS - Finish Z step (3:): 0

»
Finish

13. Select the Finish button to complete these changes in Parameters.

14. Click on Roughing tools in the Tree Control menu. You will now select Roughing tools
from the Tool Library.

15. Right click in the empty white space in the Preferred tools list and left click on Select tool
from library.

= Setup Y ] ]
& Feature detection Prefemed tool list - 10 tools masirunm
""" + Facing tools # Aszembly Na.. Tool Name Holder Marne
----- Roughing toolz
----- Restmill tools Create new tool
----- Finizh tools Edit tool
[ Cut Pararneters
..... Facing Delete tool
""" Roughing Select tool from part file
----- R estrail i
_____ & Flaat finish Select tool from library e
""" Wallfinish Duplicate tool
=&+ Haole miling

Mill-Lesson-FBM-1 - 14
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16. Use the slider bar on the right of this dialog box to scroll down and locate a 1.0 diameter
flat end mill. Select the 1.0 diameter flat end mill by picking anywhere along the 1.0 end
mill row, as shown below:

# Azzembly Mame  Tool Mame Holder Mame Dia. Cor.rad. Length #Flutes Ra.. Type
o294 - 344 FLAT EMDMILL - 07s 0o 20 4 Ma...  Endmilll Flat
i 2% - 1316 FLAT ENDMILL / na1za 0o 20 4 Ma..  Endmilll Flat
29 - T/ FLAT EMDMILL 0awms 0o 20 4 Ma...  Endmilll Flat
i - 1 INCH FLAT ENDMILL - 0o 4 Endmilll Flat
B 298 - 1-3416 FLAT ENDMILL - 1.187%5 0o 20 4 Ma...  Endmilll Flat

17. Select the OK button to complete the selection of this tool.
18. Right click on the end mill you've just added, and select Edit tool.

Preferred tool list - 10 tools masinmum

i3 Azzembly Ma..  Tool Mame Haolder Mame  Dia. Cor rad.  Length
il BE = 1INCH FLAT EMDMILL
Create new tool
Edit tool f—
Delete tool

Select tool from part file
Select tool from library

Duplicate tool

19. Click on the Next button | N&xt |
20. Change the Feed rate, Plunge rate, and Retract rate to 10.0, and the Spindle speed to
1300.

Finalize miscellanecus properties.

Adjust any miscellanecus properties before finalizing tool creation.

Operation b General -~
Teool number: 2 MNarme: 1 INCH FLAT ENDMILL
Length offset: 2 Description:

Diameter offset: 2 Manufacturer name; - +
Head number: 0 Manufacturer's tool code:
SFM: 34031414 Tool Grade: - +
FPT: 0.00192 w
Number of flutes: 4 Milling =
Feed rate: 10 Rough Tool
Plunge rate: 10 Finish Tool
(el (e I 10 Rough XY step (3t): 50
Spindle spesd: 1300 Rough Z step (%): 30
Spindle direction: Clockwise N Finish XY step (%): 23
Material: HsS - Finish Z step (%): 25
w

Mill-Lesson-FBM-1 - 15
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21. Select the Finish button

Finish

to complete these changes in Parameters.

22. Right click in the empty white space in the Preferred tools list and left click on Select tool

fro

m library.

Preferred toal lizt - 10 tools masimum

#

Agzembly Ma...

Tool Hame

1IMCH FLAT EMDMILL

Holder Mame  Dia.
Create new tool
Edit tool
Delete tool

Select tool from pa

Select tool from library e

Duplicate tool

Cor rad.  Length

rt file

23.

Use the slider bar on the right of this dialog box to scroll down and locate a 0.5 diameter
flat end mill. Select the 0.5 diameter flat end mill by picking anywhere along the 0.5 end

mill row, as shown below:

#

287
288
239

29

Aszzem... ToolMame

3/8 FLAT ENDMILL
13/32 FLAT ENDMILL
716 FLAT ENDMILL
1/2 FLAT ENDMILL

17/32 FLAT EMDMILL

Haolder Mame  Dia. Cor. rad.  Length
0avms 0o 07s
040625 0o na
04375 0o ns

nEnz 0o 1.0

Type #Flutez Rad Type =
Endmilll Flat 4 Mane
EndmillT Flat 4 Mone
Endmill Flat 4 Mane
Endmill Flat 4 Hone
Endmilll Flat 4 M ane

24,
25.

Select the OK button to complete the selection of this tool.
Set the Feed rate, Plunge rate, and Retract rate to 10.0, and the Spindle speed to 3000
by repeating the steps used on the previous tool.

26. Click on Restmill tools in the Tree Control menu. You will now select a Restmill tool from
the Tool Library.
27. Right click in the empty white space in the Preferred tools list and left click on Select tool
from library.
= Setup _ )
) Feature detection Preferred toal list - 10 tools masimunm

« Facing tools
« Roughing toolz
Restmill taols
Finizh tools
Cut Parameters
Facing
R oughing
R estmill
& Floor finizh
Wall finish
# Hale milling

#

Agzembly Ma... Tool Mame

Create new tool
Edit tool
Delete tool

Select tool from part file

Select tool from library 4—

Duplicate tool

Haolder M ame

Mill-Lesson-FBM-1 - 16
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28. Use the slider bar on the right of this dialog box to scroll down and locate a 0.375 diameter
flat end mill. Select the 0.375 diameter flat end mill by picking anywhere along the row.

# Azzem... Tool Mame Holder Mame  Dia. Cor. rad.  Length  Type Fad. Type o
B85 - 1/4 FLAT EMDMILL - 025 0o 05 Erdrilll Flat Mone ‘

fl 28B - 516 FLAT EMDMILL - 03125 0o 075 Etdmilll Flat MHone :

287 = 38 FLAT ENDMILL = 375 Endrill1 Flat Mone
p 288 - 13432 FLAT ENDMILL - 0.40625 0o ns Etdrnilll Flat Maone :

29. Select the OK button to complete the selection of this tool.

30. Set the Feed rate, Plunge rate, and Retract rate to 8.0, and the Spindle speed to 4750 by
repeating the steps used on the previous tool.

31. Click on Finish tools in the Tree Control menu. You will select a Finish tool from the list of
tools you have just added.

32. Right click in the empty white space in the Preferred tools list and left click on Select tool
from part file.

=« Setup S _ :
. Feature detection Preferred tool list - 10 tool: maximun
""" < Fa':ing_t':":'ls # Azzembly Ma.. Tool Mame Holder Marne
----- + Roughing tools
----- " Restmill tools Create new tool
Finizh toolz Edit tool
[ Cut Parameters
............. Facing Delete tool
""""""" Roughing Select tool from part file ff—
............. Restmil .
_____ & Flaor finish Select toel from library
............. Wil f|r-!|3.h Tt et
=& Hale milling

33. Select the 3/8 FLAT ENDMILL you just added as a Restmill tool.

# Azzem... Tool Mame Holder Mame  Dia. Cor.rad.  Length  #Flutes Type Fad. Type
] 1 3" FACE MILL - a0 0o 1969 4 Face mil MNane
1] 2 - 1IMCH FLAT ENDMILL 1.0 0o 20 4 Erdmill Flat MNaone
/] 3 - 1/2 FLAT EMDMILL - ns 0o 1.0 4 Erdrilll Flat MNane
] 4 38 FLAT EMDMILL 4 Endmilll Flat None

34. Select the OK button to complete the selection of this tool.

Mill-Lesson-FBM-1 - 17
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35. Next you will set Facing cut parameters, selecting Facing from the Tree Control dialog box,
and adjusting the settings for 1 rough cut, and selecting Zigzag. Your selections should be

set as follows:

 Setup -
[ Feature detection
----- « Facing tools
----- -~ Roughing tools
----- + Restmil tools
----- ~ Finigh tools
Cut Parameters
----- v
----- R oughing
----- Restril
----- & Floor finizh
----- W all finizh
=& Haole miling
i@ Circle Mil
“r @ Helix Bore
Linking Parameters
Additional settings v

v
&

Legend:

= edited
= dizabled

() % of diameter
\@) # of rough cuts

Enable Facing
Stock to leave inZ

Depth cuts
() Use defaults

—y
=

(D) Mar cut depth 0125

Firizh passes

R‘al

Harizontal control

(®) Climb () Conventional
Cutting rmethod Zigzag f
Maw. Stepaover 50.0 E4
Across overlap %
Along overlap B0.0 b

Approach distance

! o
[=1
i

&

Exit distance A0

36. Next you will set Roughing cut parameters, selecting Roughing from the Tree Control
dialog box, and adjusting settings for Profile ramp entry, 75% of diameter XY Stepover,
25% of diameter Depth Cuts, and 0.015” Stock to leave on walls. Your selections should

be set as follows:

+ Setup ~
[ Feature detection
- o Facing tools
-+ Roughing tools
- Restmill tools
- o Finizh tools
Cut Parameters
- Facing
e
Riestmil
- Floar finish
W all finizh
=& Hole miling
i@ Circle Ml
L@ Helix Bore
Linking Parameters
Additional zettings W

v
@

Legend:

= edited
= dizabled

Enable raughing

Cutting method Entry method

"

(®) Prafile ramp entry

(®) Climb
() Conventional () Helical entry

Output 30 arc moves

B

' Stepover

() Usze defaults _.l,_

(® % of diameter T&
*% Long tool

Depth cuts

() Use defaults Stack to leave on walls N

(®) % of diameter 4 E Stack ta leave on flaors L
7 Long tool 150 TJ Use long tool values when the length -

i to diamtet ratois geatorthan: L/

ke T

% of diameter (FBM) Determines the maximum depth and number of cuts made in the FBM-
generated toolpath by multiplying the diameter of the tool by the diameter percentage you enter
in this field. For example, if you enter 10%, a 2 inch tool takes .02 passes.

Mill-Lesson-FBM-1 - 18
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37. Next you will set Restmill cut parameters, selecting Restmill from the Tree Control dialog
box, and adjusting settings for 75% of diameter XY Stepover, 25% of diameter Depth Cuts,
and 0.015” Stock to leave on walls. Your selections should be set as follows:

(=) Setup A .
- Feature detection Eniable restmil
----- + Facing tools Cutting method
----- -+ Roughing tools
----- .~ Restmill toals |
----- « Finigh tools ® Ciirb
[ Cut Parameters () Comventional
----- -+ Facing
----- - Roughing
----- & Floor finish Y Stepover
----- Wl fikish
Hale miling O Use defaults &b
i Circle Mil (®) % of diameter T
& HelxBore
----- Linking Parameters % Long tool W
[ Additional settings v
Legend: Depth cuts
+ = edited () Use defaults / Stock to leave o walls D 05 ﬁ
& =disabled (®) % of diameter W JL ' Stock to leave on floors

% Long tool
Bl o Uze lang tool values when the length

to diarmeter ratio is greater that: Lo 1IJ L

w5 Tl

Tapered wall
stepdown

38. Ensure Floor Finish is disabled. If not, select Floor Finish from the Tree Control dialog
| [ Enable fioor firish

box and uncheck Enable floor finish in order to disable floor finish.

E- ' Setup Floor finish page Select Enable floor finish to add finish

[+ Feature detectian passes for the floor of each pocket feature in the FBM Mill

----- + Facing tools operation. When this option is deselected, Mastercam creates
""" + Roughing tools only roughing and restmill operations for pocket floors. Finish
""" ~ Restmill tools toolpaths remove material left from the restmill operations to
""" v Finish tools the Stock to leave depth you define in this page.

= Cut Parameters

_._"" & Floor finish

Wéall finizh
=@ Hale milling
@ Circle Mil
“ @ Helix Bore
----- Linking Parameters
[=]- Additional settings
! Coolant
Axiz Combination
Mizc Values
----- Featurez
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39. Next you will set Finish cut parameters, selecting Wall Finish from the Tree Control dialog
box, and adjusting settings for 1 Finish Pass, 1 Depth Cut, and Perpendicular Entry / Exit
moves with lines and arcs that are 10% of the tool’s diameter.. Your selections should be
set as follows:

[l Setup ~ - .
Fi Feature detection Enable wall finish Cutting rethad
----- + Facing tools Finizh pazses
----- + Roughing tools (®) Climb
-----  Restmil tools O Use defaults oc o
. orentiona
----- + Finigh tools () Percentage 50.0
[ Cut Parameters
""" « Facing (®) Mumber IE—
----- « Roughing ) Entry / Exit moves
.....  Bestmil [ Spring passes 2 o ®
- Perpendicular Tangent
----- & Floor finisl Overlan % 20
P %
,,,,, " o 20 |
Cuttconporsaion[Corpae+ | LowLargn | O7R
Lo Helin Bore Arc Radius: %
----- Linking Parameters Depth cuts
- Additional settings v () Use defaults Sweep angle: Q
Legend: () % of diameter 200 E
« = edited + 100 _1'_

& = disabled \
(@ # of cuts E—
Stock to leave in XY
R Stock to leave inZ -
o —— —
stepdown i
Use long tool values when the length Lo oo
to diameter ratio is greater thar:

40. Select Linking Parameters from the Tree Control dialog box. You will use a Clearance
value of 2” above the Stock model, with 0.1” Retract and Feed plane values:

E-+ Setup A
[ Feature detection

----- « Facing tools

----- + Roughing tools

----- + Restmil tools
----- - Finizh tools
[ Cut Parameters

----- .« Facing

----- + Roughing

----- « Restmil

----- & Floar finizh

----- « wiall finish
=& Hale miling
e Circle Mill ]
i@ Helix Bore T Retract 0.1

----- Wl | inking Farameters _I_ -
[ Additional settings v

Clearance

Stack model plus -

Clearance...

Absolute Incremental

Lok e Fed plane ‘—
= edited
& =disabled

41. Expand Additional settings and set Coolant Flood to On.

42. Select the OK button to process all milling operations for this part.
43. When prompted to Enter new NC name ensure MILL-LESSON-FBM-1 is displayed and

then select the OK button .
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TASK 6:
VERIFY THE TOOLPATH

2 Mastercam's Verify utility allows you to use solid models to simulate the machining of a part.
The model created by the verification represents the surface finish, and shows collisions, if
any exist.

< This allows you to identify and correct program errors before they reach the shop floor.

1. Right mouse click in the graphics area and click on Isometric.
2. Inthe Toolpaths Manager pick all the operations to verify by picking the Select All icon
"y
3. Select the Verify selected operations button shown below:
Toolpaths J v B X
X hiIx ERwRol. 7 @
B vac$ AG ;

4. Maximize the Backplot/Verify window if required.
5. Activate the Both option in the Toolpath section of the Verify tab.
6. Now select the Home Tab.

Home ™" View = Verily

7. Activate the options shown below in the Visibility section of the Home tab. Initial Stock
and Toolpath not activated.

[ ] Toolpath Stock Wireframe
Too [ ] Initial Stock [] Gnomon

[ ] Fixtures Axes
Wisibility

8. Activate the Color Loop to change the color of the tools for the verified part.
9. In the lower right corner of the screen now set the run Speed to midway along the slider bar.
10. Now select the Play Simulation button to review the toolpaths.

11. Select the Close button E in the top right hand corner to exit Verify.
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TASK 7:

RUN FBM DRILL FOR ALL HOLE MAKING OPERATIONS

2 In this task you configure settings in FBM Dirill to interrogate the solid, identify hole features,
and apply holemaking strategies.

1. Right mouse click in the graphics area and click on Top.
2. Select the TOOLPATHS tab at the top right side of the screen.
3. Select FBM Drill in the 2D Holemaking toolpath section.

FBM Drill is a method for quickly producing the equivalent of standard Drill toolpaths. A single
Parent operation is used to interrogate the solid model, detecting the part’s hole features and
apply the necessarily holemaking operations. A single set of configuration settings will address
spot drilling, drilling, tapping, and boring. Child operations are created using standard Drill
operations. The parameters of Child operations can be edited for further customization.

4. On the screen you will now see the FBM Toolpaths — Drill dialog box, starting with the
Setup page selected in the Tree Control menu down the left hand side:

w
N HE s
Hale Detection [ Automatic initial hole detection
Haole Mappin -
- Mapping Create additional geometry
& Deep Driling Grauping Naone ~
""" gpoill:_::;_'"'ng [] Points at top of hole
o re-dniing Sorting
=1~ @ Hole miling [ %ector of dril engagement
i@ Circle Mill ) )
) Sorting option; Y ZIG- =- .
Lo iz Helix Bore [] Points at bottom of vector
----- Toolg
----- Linking Parameters
" . 1
o Additional seftings ] Subpragrams
----- Caalant
[ Axiz Combination Abzolute Incremertal .
P Misc Valss [ 4th axiz output
----- Features s
Comrment
Legend:
~ = edited
& = disabled

[ Create operations independent of solid [create points)

4
P
o)
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5. From this page you will change the Sorting option by clicking on the current Sorting

method icon.

B " FEM Toolpaths - Drill

»®

= B o

Hule Detection
I S Haole Mapping
-« Deep Diilling
Spot Drilling
Pre-diilling
@ Hole miling
b Circle Ml
i Helix Bore
Toolz
Linking Parameters
Additional settings
Coolant
Axis Combination
Mizc Walues

[ Subprograms

Abzolute

[ Awtomatic: initial hole detection

Create additional geometiy

Grouping Mone ~
[] Paints at top of hole
Sorting
[ ¥ector of drill engagement
Sorting option; T ZIG- =

§ii

[ Paints at bottom of vector
1

Incremerital .
[ 4th axis output

6. Select the Point to Point 2D Sort Method.

20 sort

Sort Method

e M N NN M

Vi n

= ===

Point to Point

= Start paint

I.
v | R

=8| EEs Es=1 ==

Pt

Select sorting start point

?

=

© N

cursor over the point at the center of circle shown above right; you will notice this icon |

Select the OK button in the 2D sort page.
The prompt now changes to Select sorting start point. Move the mouse and position the

appears as you move over the point at the center of this circle. This cross denotes you are
snapping to a circle center point. Use the left button of your mouse to pick this point.
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9. Select Hole Detection from the Tree Control dialog box and set parameters to Include

blind hole and to Limit search to plane TOP as follows:

B Setup
= Hale Detection

L Haole Mapping
& Deep Driling
Spot Dilling
; Pre-dilling

=€ Hole milling
fe @ Circle Mill
i Helix Bore
----- Tools
----- Linking Parameters

[= Additional settings
Coolant
Az Combination
Mizc Walues

----- Features

Legend:
= edited
& = dizabled

Include blind hales ‘/

Include chamfers

Include splt holes /

Limit search to plane | Top
[] 5et nomals toward tool plane on detect

[ Delete existing features on detect

Minimum diarmeter 003125
Mawimum diameter

Sweep angle
®) lgnore
() Minimum
() Maximum
Angle 190.0
Step 01

L

Co-axial holes
Machine co-axial holes with gaps:

From 1 plane W

times the drill diameter

e

10. Ensure Deep Drilling is disabled from the Tree Control dialog box | =@ Deep Dilling
11. Select Spot Drilling from the Tree Control dialog box and make changes to this page if

required.

=+ Setup

EI Hale Detection
Lo Haole tapping
- Deep Driling

Pre-drilling
£l Hale miling
L@ Circle Mill
@ Helis Bore
Toolg
Lirking Parameters
[ Additional settings
Coolart

Axiz Combination
Misc Walues
Features
Legend:
' = edited
& =dizabled

Spaot drilling

Max. percentage
‘ 1000 of finizhed hale

Max. depth

Combine Spot Dril operations that share the same depth and retract values

1 Use this taol for all spot diill operations

| I'T
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12. Select Pre-drilling from the Tree Control dialog box and make changes to this page if
required.

Pre-diilling

Hole Mapping Pre-diill pilot holes anly
& Deep Diiling

I iriirnuirn
diameter |ncrement
0.375 0.5

- HeliwBare
Tools

Linking Parameters
Additional zettings

Features

Legend:
« = edited
& =disabled

e

Stock to leave 0.5

Select Tools from the Tree Control dialog box. You will allow FBM Drill to automatically Use
tool library by applying the follow settings:

El- ' Setu .
: P Tool selection

Hale Detection
Diiarmeter matching tolerance 0.oo2

] Use both inch and metric tools

13.

Hole bottom geametry

| = geometiy angle

T ool tip match tolerance
[ Use toaks in part file ‘/ [degrees]

@ Circle Mil Use tool library
& Heli Bore L Create as needed

- Linking Parameters Tool Library

Additional settings
- Coolant

- Az Combination

C:Awzershpublichdocumentshishare. AMILL_INCH. booldb

- Misc Values
Features
Tool creation
Legend:
~ = edited Create only standard sizes
& = dizabled [ Consider flute length

If hole exceads flute length
Create one tool for all depths

Create one taal for each depth

Eis

Create taalz in length increments of 50.0
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14. Select Linking Parameters from the Tree Control dialog box. This dialog box will be used
to set our Clearance at Solid height plus 1.0, Retract at Solid height plus 0.1, an
Additional break through of 0.1, and No adjustment for the Tap / Ream adjustment for

this part which features all through holes.

=+ Setup

(- Hale Detection
Hole Mapping
i Deep Driling

- Spot Drilling

- Fre-diilling

=& Hole milling

@ Circle Mill
- Heliw Bare

= : Additional zettings

Caoolant
Az Combination
o Mize Values
----- Featuresz
Legend:
~ = edited
& =disabled

‘\23 compenzation
Through holes

(0 % of tool diameter

=t [./] £dditional braak through
(@) Distance
100

Clearance Tap / Ream adjustment
Solid height plus - Awoid tool bottoming out by: /
o Mo adjustment ~
Clearance... !
Abzolute Incremental
0 Use clearance only at the start
and end of an operation
Retract
Solid height plus w
Fetract... Distance 0125
Abzolute Incremertal % of tool diameter 0.0
[] Blind hales

Additional break. through
Distance 01

* of tool diameter 100

W

15. Expand Additional settings and set Coolant Flood to On.
16. Click the Detect... button at the top of the FBM Toolpaths — Drill dialog box.

B FBM Toolpaths - Drill
-
i B o
&‘ﬂ =

- Setup
i EI Hale Detection

Mill-Lesson-FBM-1 - 26




Mastercam Training Guide

17. Your screen should appear as follows:

B ' FBM Toolpaths - Drill

@"TMH@@

= é S:emﬁole Dotastion []Display all normals 16 features, O selected
{;"'DEEH%?“EEDD'”Q State  Hole type Dia. Flane 21 Depth CB CS Bind Spit  Finish tool
SDDF D[i”ingg & Dl 0.375 Top 029274999 0.29374399 SLDPRT: DRILL
- Pre-diiling & Dl 0.375 Top 029274999 0.29374399 SLDPRT: DRILL
5@ Hele milling A Dl 0.375 Top 029374993  0.29374999 SLDPRT: DRILL
@ Cicke Mil & Dl 0.375 Top 029374999 0.29374999 SLDPRT: DRILL
e Helis Bare o Dl 01875 Top 045 045 SLDPRT: DRILL
----- ~ Tadls A il 01875 Top 0.45 0.45 SLDPRT: DRILL
----- ' Linking Parameters o Dl 01875 Top 045 045 SLDPRT: DRILL
= ; Additional settings ll.".t Loill 0.1875 Top 0.45 045 SLOPRT: DRILL
' Coclant & Dl 0.1875 Top 0.45 0.45 SLDPRT: DRILL
[ s Lombination A Dl 0.1875 Top 045 0.45 SLDPRT: DRILL
P Mise Values A D 0.1875 Top 045 045 SLOPRT: DRILL
""" i catuies I Dill 0.1875 Tap 0.45 0.45 SLDPRT: DRILL
M Chamfer[@0 04375 Tap 035624999 0,25 " SLDPRT: CSINK
Legend /& Chamfer (300 04375 Top 035624999 0,25 ¥ SLDPRT: CSINK
- erited /& Chamfer(30.0]  0.4375 Tap 035624599 0,25 P SLDPRT: CSINK
el /& Chamfer(@00] 04375 Top 035624999 025 P SLDPRT: CSINK
2 = dizabled
/¥ = Hale can be created
¥, ='Wamning - check tool
&) - S0LIDWORKS dsfined
= Feature suppressed g v
% * [0 Select comman featurss... [(]5elect coadal features ﬁ
18. Left click on the first 0.375 Dia. Hole in the list.
State  Hole type Dia. Plane £ 1 D epth CB C5 Blind Split  Finish tool
| | |SLDPRT:DRILL. 3/
Corill 0375 TORP 0.23374339 SLOPRT: DRILL, 3/8
Coill 0.375 TORP 029374993 (0.233745339 SLOPRT: DRILL, 3/8
Coill 0.375 TORP 029374993 (0.233745339 SLOPRT: DRILL, 3/8
Dirill 01875 TOF 045 0.45 SLOFPRT: DRILL, 341
Drrill 01875 TOF 045 0.45 SLOFRT: DRILL, 31
Corill 01875 TORP 045 .45 SLOPRT: DRILL, 34
Coill 01875 TORP 045 0.45 SLOPRT: DRILL, 34
Coill 01875 TORP 045 0.45 SLOPRT: DRILL, 34
Dirill 01875 TOF 045 0.45 SLOFPRT: DRILL, 341
Drrill 01875 TOF 045 0.45 SLOFRT: DRILL, 31
Corill 01875 TORP 045 .45 SLOPRT: DRILL, 34
Charmfer [30.0] 0.4375 TORP 035624933 025 * SLOPRT: CSIMEK., 1/%
Charmfer [30.0] 0.4375 TORP 035624933 025 * SLOPRT: CSIMEK., 1/%
Charnfer [90.0] 04375 TOF 035624999 025 = SLOPRT: CSINE, 1/2
Charnfer [30.0] 04375 TOFP 035624999 025 ® SLOFPRT: CSIME, 1/2
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19. Press and hold the Ctrl key on your keyboard. Left click on the next three 0.375 Dia. Holes
in the list. With Ctrl key still held, you can select and unselect any mistakes. When the four
correct holes are selected, release the Ctrl key.

20. Right click on anywhere in Hole type column of these four selected holes. In the Hole type
column their value currently reads Drill. Hover the cursor over Hole type and select Tap
RH from the list.

State  Haole type Dia. Plane Z1 Depth CE CS5 EBlind Split  Finizh tool
- || |SLDPRT:DRILL,
. ] - DRIL
Hal Crrill
ole type . DRILL,
Suppress DRILL, 3
& il Setnormal direction y| TeplH SLDPRT: DRILL, 3/1
f : Ream .
I Corill Delete SLDPRT: DRILL. 341
& Dl Bore SLOPRT: DRILL, 341
f.' ol summary... Counter bore SLOPRT: DRILL, 341
¥ Covill 01875 TOP 04 Circle mill SLOPRT: DRILL, 341
¥ Corill 01875  TOP 04 Helix bore SLDPRT: DRILL, 31
L Dorill 01875  TOP 0.4 s SLDPRT: DRILL, 34
,.!l Dorill 01875 TOP 045 0.45 SLDPRT: DRILL, 341

SLOPRT: CSIMK, 142
SLOPRT: CSIMK, 142
SLOPRT: CSIMK, 142
SLOPRT: CSIMK, 142

f.' Charnfer [30.0] 0.4375 TOF 035624333 025
f.' Charnfer [30.0] 0.4375 TOF 035624333 025
f.' Charnfer [30.0] 0.4375 TOF 035624333 025
f.' Charnfer [30.0] 0.4375 TOF 035624333 025

HOoMOMOH

21. Select the OK button to process all holemaking operations for this part.

Drill cycles used are selected based on the cycle set within each tool stored in the tool library.
With the selection of Feed Calculation From Tool in the Machine Group Properties Tool
Settings tab, all feeds and speeds are set based on the values set in the Tool Libraries.

Many users take the time to create a custom tool library with only their tools, with desired
feeds and speeds set in the library.
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TASK 8:
VERIFY THE TOOLPATH

2 Mastercam's Verify utility allows you to use solid models to simulate the machining of a part.
The model created by the verification represents the surface finish, and shows collisions, if
any exist.

< This allows you to identify and correct program errors before they reach the shop floor.

1. Right mouse click in the graphics area and click on Isometric.
2. Inthe Toolpaths Manager pick all the operations to verify by picking the Select All icon.
3. Select the Verify selected operations button shown below:

Toolpaths J v B X
X Hhix EwFolL 7 @
MR vacd xG @

4. Maximize the Backplot/Verify window if required.
5. Activate the Both option in the Toolpath section of the Verify tab.
6. Now select the Home Tab.

Home ™™ View | Merily

7. Activate the options shown below in the Visibility section of the Home tab. Initial Stock
and Toolpath not activated.

[ ] Toolpath Stock Wireframe
Too [ ] Initial Stock [] Gnomon

[ ] Fixtures Axes
Wisibility

8. Activate the Color Loop to change the color of the tools for the verified part.

9. At the top of the screen select the View tab, the Isometric icon and then select Fit.

10. In the lower right corner of the screen now set the run Speed to midway along the slider bar.
11. Now select the Play Simulation button to review the toolpaths.

12. Select the Close button E in the top right hand corner to exit Verify.

Mill-Lesson-FBM-1 - 29



Mill-Lesson-FBM

TASK 9:
REMOVE THE OUTSIDE FINISH PASS

The drawing for this lesson noted that the stock size is equal to the outside dimensions of the
part. We configured FBM Mill to Rough outside of part and to Finish outside of part in
order to address the slot. However, the complete outside finish pass around the part is
undesirable for work holding. FBM child operations can be edited independently of the
parent parameters. In this task you will edit the outside profile Chain to address only the slot,
and modify the Lead in/out parameters.

1. Inthe View tab click on Wireframe in the Appearance section.

2. Use the Toolpaths Manager on the left side of the Mastercam interface Locate Operation
15 — Contour (2D) within the Outside Profile-Top Toolpath Group. Click on the Geometry
icon.

If_l---gg Cutside Profile-Top

EIE? 13 - 2D High Speed (2D Area Mill) - [WCS: Top] - [Tplane: Top]
D Parameters

----- a #7 - 10,5000 EMDMILL 1 FLAT - 12 FLAT ENDMILL

----- ' Geometry - (2) chain(s)

E Toolpath - 20, 1K - MILLALESS0M-FEM-1.MC - Program # 9
=-F% 14 - 2D High Speed (2D Area Rest Mill) - [WCS: Top] - [Tplane: Top]
D Parameters

----- a #6 - 10,3750 EMDMILL 1 FLAT - 3/8 FLAT ENDMILL

----- ' Geometry - (2) chain(s)

E Toolpath - 30.6K - MILLALESS0M-FEM-1.MC - Program # 9
=% 15 - Contour (2D) - [WCS: Top] - [Tplane: Top]  —
D Parameters

----- a #6 - 10,3750 EMDMILL 1 FLAT - 3/8 FLAT ENDMILL
H' Geometry - (1) chain(s)

... 2= Toolpath - 6.5K - MILLLESSON-FBM-1.MC - Program # 9

3. Right click on the Chain 1 and select Rechain all
I Chain Manager et

Chain 1 |

I

Add chain
Change side

Rechain all

Resync all

» 4y =

Reverse chains order

—] Sort options...
Analyze chains

=

Delete chain

4. Right mouse click in the graphics area and click on Isometric.

5. Right mouse click in the graphics area and click on the Fit icon .
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6. Select Partial chaining. When prompted for Select the first entity, pick line 1. Next prompt
Select the last entity pick line 2. Final prompt Branch point reached. Select next
branch pick the slot radius 3.

[¥] Chaining x
=i,
() C-plane (@) 3D

7. Select the OK button to complete the Chain selection.

8. Select the OK button to complete the Chain Manager.

9. Sitill focusing on Operation 15 — Contour (2D) in the Toolpaths Manager click on the
Parameters icon.

E---Bg Dutside Profile-Top

= 13 - 2D High Speed (20 Area Mill) - [WCS: Top] - [Tplane: Top]

D Parameters

----- a #7 -0,5000 EMDMILL1 FLAT - 12 FLAT ENDMILL

----- I Geometry - (2) chain(s)

E Toolpath - 20, 1K - MILL-LESS0M-FBM-1.MC - Program # 9

-7 14 - 2D High Speed (2D Area Rest Mill) - [WCS: Top] - [Tplane: Top]

D Parameters

----- a #6 - 0.3750 ENDMILL1 FLAT - 3/8 FLAT ENDMILL

----- I Geometry - (2] chain(s)

§ Toolpath - 30,6k - MILL-LESS0M-FBM-1.MC - Program # 9

=-fBF% 15 - Contour (20) - [WCS: Top] - [Tplane: Top):

Parameters

a #6 - 0.3750 EMDMILL1 FLAT - 3/8 FLAT EMDMILL

----- I Geometry - (1) chain(s)

g Toolpath - &, 5K - MILL-LESSOM-FBM-1,MC - Program £ 9
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10. Select the Lead In/Out from this list on the left and make changes to this page as shown

below:
""" ¥°°:Dath Type Lead InfOut
Hooloder Enter/exit at midpoint in clozed contours Gouge check Overlap 0.0075
..... Enitry Exit
[ Cuat Parameters Line Line
i Diepth Cuts (O Perpendicular (@) Tangent (O Perpendicular () Tangent
RV | =ad |00t Lem 5 5
oth 100.0 % |0.375 Length 1000 % |0.375
- Break Through | Q | | |
Multi Pazzes R amp height m Famp height m
- Tabs - -
B Linking Pararneters . Arc — .
e Haome / Ref. Points [ ® ] Fadi
Radius |1un.u % o adius |1Du.u %

----- Auc Filter £ Talerance
----- Planes [WCS]
----- Coolant

Quick View Settings

Tool Diameter  0.375
Corner Radius 0

Feed Fate g
Spindle Speed 4750
Coolant On

ToolLength 25
Length Qffset B
Diameater Off... &

Cplahe / Tpl... Top

Awiz Combin...  Default [1]

Tool A/BFLAT ENL.

0.375 |

Sweep 450

Llze point depth

Helix height

[ Usze entry point
] Enter an first depth cut ol
1 Plunge after first move

[ Overide feed rate 5.0

[ Adiust start of contour
Length 0o % 00

Extend Shorten

44

4

A4

0.375 |

Sweep 450

Uze point depth

Helix height

[ Use esit point
[T Exit on last depth cut anly
[ Retract before last move

[]Overide feed rate 5.0

[ Adiust end of contour
Length 0o % 00
Extend Sharten

11. Select the OK button to complete Contour operation.

12. Select Regenerate all dirty operations button

TASK 10:

o

SAVE THE UPDATED MASTERCAM FILE

to refresh this modified Operation.

1. Select the Save icon from the Quick Access toolbar at the top left of the screen.
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TASK 11:

POST AND CREATE THE CNC CODE FILE

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

Toolpaths Manager.

2. Select the Post selected operations button from the Toolpaths Manager.

>y

from the

Please Note: If you cannot see G1 click on the right pane of the Toolpath manger window and

expand the window to the right.

3. Inthe Post processing window, make the necessary changes as shown below:

Post processing Iﬁ
Select Post
[C] Output MCX file descriptor Fraperties. ..
ML file
1 Ovenwrite [¥] Edit
@ Ak NC extension:
.NC
[ Send to machine Communications
[ NI filer
Owenwrite
@) Ask
v (%] 2]
=

4. Select the OK button to continue.
5. Ensure the same name as your Mastercam part file name is displayed in the NC File name

field as shown below:

File name:  MILL-LESS0M-FEM-1

Save as type: ’NC Files (*.MC])

Select the Save button.

No

o

The CNC code file opens up in the default editor:
Select the E in the top right corner to exit the CNC editor.

< This completes Mill-Lesson-FBM-1.
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