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Mastercam Training Guide

Objectives

This lesson will use the same Feature Based Machining (FBM) methods used in Mill-Lesson-
FBM-1, how ever this time applying FBM to much more complex geometry. Using similar
configurations technigues as the previous lesson, you will see advantages in programming time
using the FBM toolpaths.

> Feature Based Machining (FBM)
FBM eliminates manual feature {
identification for programming milling (¢ ) v ¢
and drilling operations on solid parts. ==

The FBM Mill and FBM Dirill operations

automatically create the toolpaths : MY
needed to machine features that are , /
identified using your specific criteria. '/ :
FBM's interface is simple and intuitive. | l

You will generate the toolpaths for Mill-

Lesson-FBM-2 to machine the part on a
CNC vertical milling machine.

This Lesson covers the following topics:

> Establish Stock Setup settings:
Stock size.

Material for the part.

Feed calculation.

S 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.
Saving the FBM Mill results as an in-process STL in Verify.
Applying the FBM Dirill results to the in-process stock definition.
Comparing the machined stock to the part geometry.
Generating the NC- code.
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VOOV VVLVLOLOLOVLOOVY

TOOL LIST

6.0” face mill

1.0" diameter flat end mill
0.75" diameter flat end mill
0.625" diameter flat end mill
0.5” diameter flat end mill
0.375" diameter flat end mill
0.25” diameter flat end mill
0.125" diameter flat end mill

0.5” spot drill
1/27-13 UNC tap
0.4219” drill
0.375” drill
3/8"-16 tap
0.3125” drill
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Proj. Part No.: 0 Date : 10501708

Drawing No. 1 Customer HE

Prog. No. il Programmer : 1
Tool type & Face mill
Manufact.code :
Chuck
Tool Number 1 Feedrate 4.064
Diameter & EPM : 254 Plunge feed r.: 2.032
Corner radius : a Tip angle : 45 Diam. offset : 1
Flute length 0.75 Material ALUMINUM ... Length ocffset : 1
Orrerall length: 3 No flutes : 4
Tool type : 0.375 Drill Drill
Manufact.code :
Chuck
Tocol Number 2 Feedrate : 23.4624
Diameter 0.375 EPM : 2444 Plunge feed r.: 23.4624
Corner radius : a Tip angle : 118 Diam. offset : 2
Flute length 2.5375 Materiel ALUMINUM ... Length ocffset : 2
Orverall length: 3.0704 Ho flutes : 2
Tool type 0.5 Spot Drill 1/2 SPOTDRILL
Manufact.code :
Chuck
Tool Number 4 Feedrate : 7.332
Diameter 0.5 BEPM : 1833 Plunge feed r.: 7.332
Corner radius : a Tip angle : 30 Diam. offset : 4
Flute length 2 Material ALUMINUM ... Length ocffset : 4

- Overall length: 3 Ho flutes : 2

Tool type H 0.375 Tep RH 3/8-16 UNC
Manufact.code :
Chuck
Tool Number 5 Feedrate : 152.75
Diemeter 0.375 REFM : 2444 Plunge feed r.: 152.75
Corner radius : 0 Tip angle : 118 Diam. offset : 5
Flute length 2 Material : ALUMINUM ... Length cffset : 5
Orrerall length: 2.42 Ho flutes : 1
Tool type : 0.5 Endmilll Flat
Manufact.code :
Chuck
Tool Number [ Feedrate : 48.898
Diameter 0.5 EPM : 30586 Plunge feed r.: 24,448
Corner radius : a Tip angle : i Diam. offset : [
Flute length 3 Material : ALUMINUM ... Length cffset : &
Orverall length: 3.63 Ho flutes : 4
Tool type 0.75 Endmilll Flat
Manufact.code :
Chuck
Tool Number 7 Feedrate H 32.592
Diameter 0.75 EPM : 2037 Plunge feed r.: 16.296
Corner radius : a Tip angle : a Diam. offset : 7
Flute length 3 Material :  ALUMINUM ... Length offset : 7
Overall length: 3.63 Ho flutes : 4
Tool type : 0.3125 Drill Drill
Manufact.code :
Chuck
Tool Number g Feedrate H 28.1568
Diameter 0.3125 REM : 2933 Plunge feed r.: 28.1568
Corner radius : a Tip angle : 118 Diam. offset : g
Flute length 1.9439 Materiael 1 ALUMINUM ... Length ocffset : g
Overall length: 2.3521 o flutes : 2
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Tool type

Manufact.code :

Chuck
Tool Number
Diameter

Corner radius :

Flute length

Orrerall lengths

Tocl type

Manufact.code :

Chuck
Tool Number
Diameter

Corner radius :

Flute length

Orrerall lengths

Tocl type

Manufact.code :

Chuck
Tool Number
Diameter

Corner radius :

Flute length

Orerall length:

Tool type

Manufact.code :

Chuck
Tool Number
Diameter

Corner radius :

Flute length

Orerall length:

Tool type

Manufact.code :

Chuck
Toocl Number
Diameter

Corner radius :

Flute length

Orrerall lengthe:

Tool type

Manufact.code :

Chuck
Toocl Number
Diameter

Corner radius :

Flute length

Orrerall lengthe:

Tool type

Menufact.code :

Chuck
Tool Number
Diameter

Corner radius :

Flute length

Orerall lengths:

0.5 Tap RH 1/2-13 UNC

9

0.5 REM
4] Tip angle
2 Material

2.42 No flutes

0.421% Drill Drill

10

0.4219 BERBEM

4] Tip angle
2 Material

2.42 No flutes

0.25 Endmilll Flat

24

0.25 REM

4] Tip angle
0.75 Material
0.9073 Ho flutes

0.125 Endmilll Flat

25

0.125 REM

4] Tip angle
0.75 Material
0.9073 Ho flutes

0.375 Endmilll Flat

31

0.375 REM

i Tip angle
1 Material

1.21 No flutes

1l Endmilll Flat

33

1 REM

i Tip angle
3 Material

3.63 No flutes

0.625 Endmilll Flat

35

0.625 REM

a Tip angle
3 Material

3.63 No flutes

1833
118

ALUMINUM ...

2173
118

ALUMINUM ...

gllz

ALUMINUM ...

12224

ALUMINTM ...

4074

ALUMINTM ...

1528

ALUMINTM ...

2444

ALUMINTM ...

Feedrate

Plunge feed r.:

Diam. offset

Length ocffset :

Feedrate

Plunge feed r.:

Diam. offset

Length offset :

Feedrate

Plunge feed r.:

Diam. offset

Length offset :

Feedrate

Plunge feed r.:

Diam. offset

Length ocffset :

Feedrate

Plunge feed r.:

Diam. offset

Length ocffset :

Feedrate

Plunge feed r.:

Diam. offset

Length ocffset :

Feedrate

Plunge feed r.:

Diam. cffset

Length ocffset :

141
141

20.8808
20.8808
10
10

97.7582
48.898
24
24

195.584

97.7582
25
25

65.184
32.5592
31
31

24.448
12.224
33
33

39.104
19.552
35
35
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MILL-LESSON-FBM-2 - THE PROCESS

Toolpath Creation

TASK 1: Import part geometry from Parasolid file
TASK 2:  Setting the environment
TASK 3: Save part geometry for later inspection
TASK 4: Define the rough stock using stock setup
TASK 5: Run FBM Mill for all milling operations
TASK 6: Verify the toolpath, comparing results to part

geometry, and saving out in-process stock
TASK 7:  Run FBM Dirill for all hole making operations
TASK 8: Verify the toolpath using saved stock
TASK 9:  Save the updated MCX file
TASK 10: Post and create the CNC code file

TASK 1:
IMPORT PART GEOMETRY FROM PARASOLID

< In this lesson you will use an imported solid model.

1. Click on File>Open

2. Beside Files of Type click on the drop down arrow and select Parasolid Files
(* X_T;*X_B;*XMT_TXT)

Parasolid Files (" X_T.” X_B." XMT_TXT) w

Mastercam X Files (" MCX)

Mastercam Educ X Files (* EMCX)

All Mastercam Files (*.MCx;” EMCX;*.MCS;" MC8)
Mastercam V3 Files (* MCS)
Mastercam V& Files (" MCE)

IGES Files (*.1G5;".IGES)

AutoCAD Files (*.DWG;™.DXF.". DWF)
‘Parasolid Files "X 1. X B XMT TXT)
Pro/E Files (".PRT;".ASM;"PRT."" ASM.")
ALCIS Kemel SAT Files (".5AT,".SAB)
STEF Files (*.5TP.*.STEF)

VDA Files (".VDA)

Rhino 3D Files (~.3DM)

SolidWorks Files (* SLDPRT;*.SLDASM)
SolidWorks Drawing Files (* SLDDRW)
Solid Edge Files (".PAR;".PSM;* ASM)
Autodesk Inventor Files (" IPT;".IAM)
Autodesk Inventor Drawing Files *.10W)

KeyCreator Files (" CKD)

ASCII Files (*.TXT;".C5V;.DOC)
Sterealithography Files (".5TL)

(Catia V4 Files (" MODEL;”.EXF)

Catia V5 Files (* CATPART.* CATProduct)
SpaceClaim Files (*.SCOCOC)

Alibre Design Files (" AD_PRT:” AD_SMP)
HPGL Plotter files *.PLT)

Cadkey CDL Files (*CDL)

PostScript Files (" EPS;*.Al:* FS)

All Files (*~)

Mill-Lesson-FBM-2 - 9
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3. On the multimedia CD that came with this text is a folder called Mastercam-Files
browse to this location and select MILL-LESSON-FBM-2.X_T

File name: MILL-LESSON-FEM-2 %_T A
Files of type: Pamsoli:[’\{,lles X _ T X B XMT_TXT) b
Recent Folders: |C:'mcamed hd

Lomers || J[ R J[_? |

4. Select the green check mark button to load the file and complete this function.
5. Press and hold the Alt key on your keyboards and type s to toggle shading in Mastercam.
This Key mapping shortcut is often denoted as <Alt+S>.

6. Select the Screen Fit icon found at the top of the screen to fit the part to the screen @

7. For a better view of the part use the toolbar at the top of the screen to change the graphics
view to Isometric. Review the features that make up this part.

8. Press and hold the Alt key on your keyboards and type s to toggle wireframe in Mastercam.

9. Change the graphics view to the Top View by using the toolbar at the top of the screen.

10. Select the Screen Fit icon found at the top of the screen to fit the part to the screen @
11. The screen should look like the one below:

DPEHeB 9 He ey | fvezm| B e-@-| v % HHMAZE-
F-N-E-E-T W v F - ofRMANES R-A - F | HEMSP R 3-8 L -
% (713365 ¥ | [11.54153 z oo (@) [N [in v N - (@)
Ribbon Bar
Operations Manager =]
T | Toolpaths | solids [ Art o
3 e
P =]
$ o| ¥
@ = B e o| 2
#-1l1 Properties - GENERIC HAAZ Lo
- =
o] el
@ X
= o}
. o
s o
a &
2.3 © i
@ o| @
(’_l
g &
]
' L]
a
o
Ly F.|
3.2567 E
< # ||| Gview:TOP WCS:TOP T/Cplane:TOP Inch
For help, press Alt+H. 3D Guiew Planes Z: m £V - ¥ Level:|1 | | Attributes | 4 v ~ | |WCS | Groups | ! |?
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12. Select File>Save as...
13. In the File name box, type Mill-Lesson-FBM-2.
14. Save to an appropriate location.

15. Select the green check mark button to save the file and complete this function.

File name: MILL-LESSON-FBM-2 MCX w
Save as type: Mastercam X Files (*.MCX) »
Recent Folders: | C\MASTERCAMX3-MILL-LESS0NS v

omers ]| v ][ % ][ 2 ]

TASK 2:
SETTING THE ENVIRONMENT

o Before starting the geometry import 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 2D part.

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

TASK 3:
SAVE PART GEOMETRY FOR LATER INSPECTION

1. Select File>Save as...
2. Beside Save as type: click on the drop down arrow and select StereoLithography Files

(*.STL)
Stereolthography Fies (STL) v| | STL files are used with StereoLithography systems.
Mastercam X Files (. MCX) . . .
Mastercam Educ X Fies (- EMCX) An STL file comprises triangular facets of data that represent
Mastercam V5 Files {* MC3) .
Mastercam V3 Filss (* MCB) surface and solid models.

IGES Files (*.1G5;"IGES)
AutoCAD DWG Files (.DWG)
AutoCAD DXF Files (*.DXF)

Parasold Text Files (*X_T"XMT_TXT) Mastercam can read and write both binary and ASCII STL
Parasolid Binary Files (*.%_B) .

ACIS Kemel SAT Files (*.SAT:".SAB) files.

STEP Files (~.5TP;".5TEF)

VDA Files {*.VDA}

ASCII Fles (* TXT:* C5V:*. DOC
i i Fil STL)

Catia V4 Model Files (".MODEL)
Catia V4 Export Files {*.EXP)
Catia V5 CatPart Files (" CATPART)
Cadkey CDL Files (*.CDL)

All Files (°.7)

3. Inthe File name box it should read Mill-Lesson-FBM-2.
4. Save to an appropriate location — typically C:\Mcamx\data for STL files

5. Select the green check mark button to save the file and complete this function.

Mill-Lesson-FBM-2 - 11
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TASK 4:

Toolpath Creation

DEFINE THE ROUGH STOCK USING STOCK SETUP

< Defining the Rough Stock using stock setup.

1. Fitto screen using the Key mapping shortcut <Alt+F1>

2. Select the plus in front of Properties to expand the Toolpaths Group Properties. <Alt+O>
will Show/hide Operations Manager pane.

Toolpatts | Solids | At

H= HE Machine Group-1

- Jl1 Properties - GEMERIC HAAS

/'.5: 88 ;o.olpath Group-1

Toolpaths | Solids | At

| = BB Machine Group1

=111 Properties - GEMERIC HAAS
[E3) Files

# Tool seftings
Stock setup
Safety zone

=22 Toolpath Graup-1

Select Stock setup in the toolpath manager window as shown above on the right:
The bottom face of the material has been pre-machined and is not part of the toolpath

operations for this lesson.

length and width is left to our discretion.
Z zero is at the bottom of the part.

3
=)
S The instructions for this lesson require plus 0.1” stock on thickness, and additional stock in
=
4

From the Machine Group Properties Stock Setup tab, select the Bonding box button

5. You will create stock from All Entities with Expand entries of 0.25in X and Y, and .1 in Z.

ndingbox (X
Al E ntities

Create

Stock
[ Lines drcs

[] Paints
[ Center Paint

[ Solids

Expand
025 v

025 v

i) = 1

01 v

Shape
(%) Rectangular

) Cylindrical

6. Select the green check mark button to close this dialog box.

Mill-Lesson-FBM-2 - 12
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7. Expand adds stock values to each face. In order to remove the additional .1” from the
bottom of the stock — the pre-machined face — change the Z thickness value to 3.1"

Display
Fit screen

(=) Wire frame
() Solid

Stock Origin

In view
coordinates

¥ |-2.1275
Y |-245
Z (31

[Sg!ect comers...] [ Bounding box ]

| AlSufaces | [ MiSoids | [ AlEntties | [ UnselectAl |

8. 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.

-
Machine Group Properties
Fies | Tool Settings | Stock Setup | Safety Zone
Pogan
Feed Calculation Toolpath Corfiguration
O From tool Assign tool numbers sequentially
(*) From material Wam of duplicate tool numbers
) From defautts [J Use tool's step, peck, coolant
Search tool library when entering a
O User defined (. tool number
I:I Advanced options
Ovemide defaults with modal values
Roctrae [0 | O
Pungerte |00 |
[] Adiust feed on arc mave
Minimum arc feed I:I
Sequence ¥
increment
Material
ALUMINUM inch - 6061 [ Edt. ][ select. |

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

Mill-Lesson-FBM-2 - 13
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10. As you change the Feed Calculation to From Material you will be prompted to pick a
material from the Material List dialog box. Change the Source to Mill - library

A Material List E‘

NOME

Display options

(O Show &l O Millimeters
() Inch O Meters
Source Mill - current b

teill - ibrar

Hill - cumment

11. From the Default Materials list select ALUMINIUM inch - 6061 and then select .

A3 C:\MCAMX3\MATERIALS\DEFAUL T.MATERIALS g|

ALUMINUM inch - 2024

A~
ALUMINUM inch - 5050
ALUMIMNUM inch -
ALUMINUM inch - BOBG
ALUMINUM inch - 7075
ALUMINUM inch - CAST - BBBHN
ALUMINUM inch - WROUGHT - B5BHN
COPPER inch - CAST - 100 BHN
COPPER inch - WROUGHT - 40 BHN
GRAPHITE inch
HASTELLOY inch
INCOMEL inch
IRON inch - CAST - DUCTILE - AUSTENSITIC - 160BHMN
IROM inch - CAST - DUCTILE - FERRITIC - 165 BHM
IROM inch - CAST - DUCTILE - MARTEMSITIC - 300BHM
IROM inch - CAST - MALLFARIF - FFRRITIC - 135 RHM ¥
Display options
) Shaw all O Millimeters
() Inch ) Meters
Source Mill - library e
raElEa

With the selection of Feed Calculation From material in the Machine Group Properties
Tool Settings tab, all feeds and speeds are set based on calculated values.

Many users take the time to create a custom tool library with only their tools, with desired
feeds and speeds set in the library.

Feeds and speeds can be edited in the resulting FBM child operations if desired.

12. Select the OK button again to complete this Stock Setup function.

Mill-Lesson-FBM-2 - 14
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TASK 5:
RUN FBM MILL FOR ALL MILLING OPERATIONS

2 In this task you configure settings in FBM Mill to set up tools and interrogate the solid to
create machining regions and apply toolpath strategies.

FBM Mill pays close attention to flute length during automatic tool selection. If allowing the use
of Tools from library, shorter library tools will be selected for shallow pockets. When the pocket
depth exceeds the flute length of the library tool, a longer tool with the same diameter will be
created to achieve the required depth of cut.

In this exercise we will allow FBM Mill to generate all tools as required to machine the part
geometry. In order to avoid multiple same diameter tools, we will avoid the use of library tools.

1. From the menu bar select Toolpaths>FBM Mill...
Sceen Art Settings Hi

@& Femoril...
FBM Mill...

[m Contour...

2. On the screen you will now see the FBM Toolpaths — Mill dialog box, starting with the
Setup page. From this page you will select Create as needed to have FBM Mill inform us of
the tools required to complete machining of the part. You will also elect to rough and finish
the outside of this part. Your selections should appear as follows:

r -
FBM Toolpaths - Mill &3]

[ Automatic initial feature detection

Facing tool: Tl selection
Search pl
Foughing tools [ Preferred taoling BRI Tar B
Festmill tools B
Use tools in M :
Finish tools 4 Automatic tool selection kel il of s k
& Cut parameters [ Use toal library Finish cutside of part &
Facing
Roughing Create as needed
Restrill
2 Floor finish Toal library Commert
‘wiall finish
Lirking Parameters Cvmeams3sILLATOOLSMILL_INCH. TOOLS
Mizcellaneous Values
MILL_IMCH.TOOLS b

Coolant
Axiz Combination
Features Tool creation

Legend:
= edited
If feature depth exceeds taal length
& = disabled ?

(%) Create one tool for &l depths
() Create one toal far each depth

() Create tools in lenath increments of

(v %] @] ?]

Tool numbering will appear to be non-sequential. Tools are created with the length required for
the pocket being processed. If an identical diameter tool is required to be longer for a deeper
pocket, the original tool will be replaced with a longer tool, but will have a higher tool number
than the original.

Mill-Lesson-FBM-2 - 15
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3. Click on Feature detection in the Tree Control menu on the left hand side of the dialog box.
4. You will leave the default settings, which should be as follows:

Thiough features

(%) Stack ta leave
() Additional break. through

Edge curves

() Place edge curves on level 1000
(¥) Place edge curves on first unused level greater than 1000

Recognize holez greater than this diameter as features

5. You will skip past the Preferred tool list for Facing tools, Roughing tools, Restmill tools,
and Finish tools.
6. Next you will set Facing cut parameters, selecting Facing from the Tree Control dialog box,
and adjusting settings for 1 rough cut, and selecting Zigzag.
To force a single facing depth cut, your selections should be set as follows:
FBM Toolpaths - Mill

& b W 5

[ Setup .
; Feature detection et e Py

Facing took: Stock to leave inZ

Fioughing tools

............. Restrmill tools Depth cuts
i Finizh taols (O Use defaults
[z} Cut parameters

- () % of diameter “
----- + Fating
Foughing (&) # of rough cuts

------------- Hestm.lll. () Max cut depth
Floar finigh

i all finish Finizh passes at W
inking Parameters
arizontal control

Mizcellaneous Values

Coolant
Az Combination (& Climb () Conventional
- Features
Cutting method

Legend: | Zigz20

= edited Max. Stepover 4
@ = disabled Across overlap W 2
Alang overlap 3
Approach distance z
Exit distance m -4

B

(vI[® (@] ?]

Mill-Lesson-FBM-2 - 16
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7. Next you will set Roughing cut parameters, selecting Roughing from the Tree Control dialog
box, and adjusting settings for Helical 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:

r

FBM Toolpaths - Mill (x)
, !
¥ kW &
= Setup :
Feature detection Cutting rmethod Entry method
Facing tools
Roughing tools (%) Climb O Profile ramp entry
Festmill tools -
Finish tools (O Conwventional (%) Helical entry i ;
= Cut parameters
Facing
+ Roughing # Stepover
Restmill
@ Floor finish (O Use defaults LB
‘wiall finish ) )
Linking Parameters @ % of diameter iy i
Mizcellaneous Values
= 40.0
Coolant % Long tool
Asis Combination
Features Depth cuts /
Legend: O Use defaults Stock to leave on walls '_0.01 5 “I
= edited @) % of diameter 260 Sl Stock to leave on floors 0o
@ =disabled ; =5 ==
4 .
Long tool Use long tool values when the length Lo | eo
to diarmeter ratio iz greater than: .

FAER R

8. 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:

 FeM Toolpaths - Mill X

YT )

= Setup
Feature detection
Facing taals
Fioughing tools
Restmill toolz
Finizh taols
= Cut pararmeters
Facing
', iHoughing 7 Stepover
+ Restmil
& Floor finish () Use defaults
e all finish
Linking Parameters @ % of diameter 750

Mizcellaneous Values ”

% Long tool 40,
Coolant L
Axiz Combination
Features Depth cuts

Cutting method

() Conventional

o

N
s

Legend: () Use defaults / Stock to leave on walls [wms “!
o el () % of diameter 250 J_ Stock to leave on flaars 0o
= eoed : -+ m——
% Long tool 150

Uze long toal values when the length LD I a0
to diameter ratia iz greater than: .

(vI[® ][ @] ?]

Mill-Lesson-FBM-2 - 17
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9. Select Floor Finish from the Tree Control dialog box and uncheck Enable floor finish
| ] Enable fioor finish |

in order to disable floor finishing.

10. 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 Tangent Entry / Exit
moves with lines and arcs that are 50% of the tool's diameter.. Your selections should be
set as follows:

r

FEM Toolpaths - Mill X
- !
B b BT 5
= v Setup - 1
Feature detection h (Cltti mtied
Facing taals Finizh pazses
Fioughing tools (%) Clirb
Restil tools O Use defaults el
Finish toalz ©) Percenta
0e
=] Cut parameters l:l /
 Facing () Number 1
~ Roughing . i Entry / Exit moves
+ Restmil [ Spring passes | OF dnd @1
& Floor finish s [20 | LR SEE
w wéal finish !
Linkihg Patameteis Cutter compensation [CUmpuler:l Line Length 50 D # Q
Mizcellaneous Values
CU.U|EI'1| o Ae Radius: %
Az Combination Depth cuts
Features O Use defaults SwEEp g
Legend: O % ol diameter E
~ = edited
T
& = disabled ® IZ’
# of cuts
Stock to leave in i<y ’_DD E
Stock to leave inZ
ze long toal values when the length
to diameter ratio iz greater than: LD B 0
v ][ ®][@][?]

11. 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:

Clearance

. | Stock model plus w |

D — r Retract

Feed plane
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12. Select Coolant from the Tree Control dialog box. Set Flood to On:
| Flood On w |

13. Select the OK button to process all milling operations for this part.

14. When prompted to Enter new NC name ensure Mill-Lesson-FBM-2 is displayed and then

select the OK button .

15. Process times can be significant for complete geometry, so be patient.

16. For a better view of the part use the toolbar at the top of the screen to change the graphics

view to Isometric and activate a screen fit.

17. Your screen should appear as the one below:

Fle Edit View Analyze Create Solide Xform Machine Type Toolpathe Soeen Art Settings Help

OePd&BE 9 <@ #o

F N E R 2 Wk | f RIS S kI -8 A 8-S HE DGR
@ Bn v -

% 685179 ¥ | 550831 z oo

Ribbon Bar

Operations Manager E]
Toclpaths | Solids | Art

4

= EE Machine Group-1 A~
11 Properties - GENERIC H,
-{[3) Files
Tool settings o
Stock setup i i
Safety zone ™
- 88 Toclpath Group-1
- 28 FBM Mil - TOP

|
1
! g
B s tq
7] Parameters 4
@

il

=¥ 2 - Fading - [WC
D Parameters
----- ¥ z1-s6.0000

1

B/ BIPEE Be¢Naa

.. 2= Toolpath - 1
=-§8 Feature 1Zone 1Tt
=5 3 - 2D High Spet

E Toolpath - 2
=57 4 - Pocket (Stan

D Parameters zk ¥
X

----- W =7-0.7500
- L

< > Gview:ISO WCS:TOP T/Cplane:TOP

For help, press Alt+H. 30 Guiew Planes I m v -V Level: | 1 w | Attributes | | v

A

3.7468
Inch

w || WCS

Groups

N E %% GCHTONE® | |v0eRp@TADS

?
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TASK 6:
VERIFY THE TOOLPATH, COMPARING RESULTS TO PART
GEOMETRY, AND SAVING OUT IN-PROCESS STOCK

> 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. Inthe Toolpath Manager pick all the operations to verify by picking the Select All icon L .
2. Select the Verify selected operations button circled below:

Toolpaths | SDIH:IS At

G N E@u®

3. Select the Turbo mode.

2]

4. Adjust the speed to the far right along the speed control bar.
5. Now select the Options button:

dtD|:u1:|t:|n5 J
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6. Ensure that Use TrueSolid is selected along with Compare to STL file.

=
Verify Options

Shape e TEETIoS Min point:  Max point:  Margins:
OBy [ Geantodpais) | x[1438  [[10125 |00

) File [ Usze Stock Setup values ] voATF 4.8 oo

© Sold [ Pick stock corners. . ] Z |00 31 0.o
Iritial stock size source Cylinder axiz

() Scan toolpathiz)

(%) Stock Setup

) Use last size

[] Tranzlucent stock

Mizcellaneous options Tool profile

Ise True5Sald

Cutter comp in contral
[] Dizplay 5% axes

Compare to STL file k’

[ Remove chips Tanl tolerance: 0.003
|:| Change tool/color

[JHide toal at each stop
[] Make true threads

STL tolerance: 0.001

v [ %[ ? ]

7. Select the green check mark button to close this dialog box.

8. Select the Fast Forward button @ to verify the toolpaths.

9. When Verification is complete, the STL Compare window will open.

10. Click and select the file MILL-LESSON-FBM-2.STL

11. Click to Compare the machined stock and the STL File.

12. Cuts within tolerance are displayed in Green. The holes will appear as Blue as you have yet
to process them. This check demonstrates that FBM Mill has addressed the features of this
part.

13. Select the OK button to return to the Verify dialog box.
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2 The verified toolpaths are shown below.

[=
14. Select the Save stock as file button J using the filename —MILL-LESSON-FBM-
2 MILL.STL

15. Select the OK button to save the in-process part geometry.
16. Select the OK button to exit Verify.

TASK 7:
RUN FBM DRILL FOR ALL HOLE MAKING OPERATIONS

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

1. Change the graphics view to the Top View by using the toolbar at the top of the screen.

2. Select the Screen Fit icon found at the top of the screen to fit the part to the screen @
3. From the menu bar select Toolpaths>FBM Dirill...

Bl s=yl Screen Art  Settings  He
@ Femoril...
@ FemmMil...

I_i" Contour. ..
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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:

Hole Detection
& Deep Diiling
Spot Drilling
& Pre-drilling
Tools
Linking Parameters
Mizcellaneous Values
Coolant
Az Combination
Featuresz

5. From this page you will change the Sorting option by click on the current Sorting method
icon

Sarting

Sorting option;

6. Select the Point to Point 2D Sort Method
rID sort [‘S_<|

Sart Method

HEH) T
=z ===
)] 522

| S

—|Point to Pointi
+ = Start point
(v I[®][?]

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

cursor over the point at the center of circle shown below, you will notice this icon
appears as you move over the point at the center of this circle. This cross denotes you are
shapping to a circle center point. Use the left button of your mouse to pick this point.

/_\hSelec’r sorting start point

o%o

—)

O

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:

r

FBM Toolpaths - Drill (x)
w !
¥ N b W
= Setuy
.-. e Detection ‘./ Co-avial holes ;
@ DD DrIl Include blind holes Maching co-axial holes with gaps:
Spot Driling Include chamfers |From1 plane v|
£ Pre-diiling §
Tacls [ Include split holes |:|
Linking Parameters Lirnit search to plane | TOP B | e

Mizcellaneous Values

Set normals toward toal plane on detect
Coolant

Auis Combination &
Features Mirimurn diamneter 128 '1

i

Maximumn diameter 1.0 |

Sweep angle
@ Ignare .
O Minimum
Lecend () Maximurn
= edited
@ =disabled

i

4 IH

(v %] @] 2]
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10. Select Deep Drilling from the Tree Control dialog box and check Deep drilling

Deep driling

Usze Deep Drilling when hole depth to m
diameter ratio iz greater thah LA -
Drill b rasirnurn and wark user v |
Frimary face depth percentage
Deep driling cycle

Chip Break v|

11. Select Spot Drilling from the Tree Control dialog box and check Spot

Spot drilling

100.0 tax. percentage
%_,7 of finished hole

Maw. depth

Combine Spot Crill operations that meet or exceed maximum depth

[ Use this toal for all spat dill operations

| [T

drilling.
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12. Select Pre-drilling from the Tree Control dialog box and check Pre-drilling L] Pre-diiling |

The 3/8-16 UNC tappe
Additional break thro

d holes will require Pre-drilling with a 5/16” drill. You will use an
ugh of .1” for this part which features all through holes.

Pre-diilling

Minimum diameter

Increment

Iy
¥

[] Stack ta leave

|
|
&

q Tip compenzation
q Additional break. through

* () Distance

() % of tool diameter

[

f
F
-
]

13. Select Tools from the

Tree Control dialog box. You will allow FBM Drill to automatically

Create as needed by applying the follow settings:

Tool zelection

Diameter matching tolerance

[ Use tookz in MCX
[ Use toal libram
Create as needed

Tool Libram

C:hmcamx3WILLLT OOLS

/

Hale bottam geometry

| = geomelry angle

Tool tip match tolerance
[degrees]

b~

|MILL_INCH.TDDLS

vl

Tool creation

Create only standard sizes /

[ Eansider fite fenaf "—

If hole exceeds flute length
(%) Create one tool for all depths
() Create ohe tool for each dept

() Create tools in length increments of

&

h
50.0

s
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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.”, Retract at Solid height plus 0.1”, an
Additional break through of .1”, and No adjustment for the Tap / Ream adjustment for
this part which features all through holes.

Clearance Tap / Ream adjustment
| Solid height pluz v | Avaid tool bottaring out by:
|.6.diust tap / ream up w |

O Usze clearance only at the start
and end of an operation

Fetract

Solid height plus v| \
() % of tonl diameter
Tip compensation ‘
}— £ dditional break throughﬁ

(%) Distance

o 4
(O % of tool diameter I:l

i

15. Select Coolant from the Tree Control dialog box. Set Flood to On:

Flood On L |

16. Click the Detect... button at the top of the FBM Toolpaths — Drill dialog box.
-

FBM Toolpaths - Drill

%?r b B O
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17. Your screen should appear as follows:

r "
FBM Toolpaths - Drill X
<5 W '
>N k=
= Seb
i UFTDIE Detection [] Display all normals [ Select common features [ 5elect coavial features 21 features, 0 selected
~ DeepDiiling State | Hole type Dia. Flane | Z1 Depth Bl | Splt  Finish tool
- g:’;:j?"'i'r']"”g & Dl 0.375 TOP 225 225 MC3: DRILL, 3/, 0375 .
gy & & Dl 0.375 TOP 225 225 MC%: DRILL, 38 0375 .
i e F T 0.375 TOP 225 225 M DRILL, 3/8, 0375 .
P e A o 0.375 TOP 225 225 MO DRILL, 3/8 0375 .
S o Dl 0.375 TOP 225 225 MO DRILL. 3/, 01375 ..
Asis Combination A o 0.375 TOP 225 225 MC%: DRILL, 3/8 0375 .
v ] 0.375 TOP 225 225 MO DRILL, 3/8 0375 .
& Dl 0.375 TOP 225 225 M DRILL, 348, 0375 .
o Dl 0.375 TOP 225 225 MC%: DRILL, 3/8, 0375 .
& Dl 0.375 TOP 175 175 MO DRILL, 3/8, 0375 .
& Dl 0.375 TOP 175 175 MO DRILL, 3/8 0375 .
F T 0.375 TOP 175 175 MO DRILL. 3/8 0,375
& Dl 0.375 TOP 175 175 MO DRILL, 3/8 0375 .
Lot o Dl 0.375 TOP 175 175 MC3: DRILL. 3/, 01375 ..
Sk & D 0.375 TOP 175 175 MCs¢: DRILL, 3/8, 0,375 ..
= edited o Dl 0378 TaP 175 175 M DRILL, 348, 0375 .
© = disabled & Dl 0.375 TOP 175 175 M DRILL, 3/8, 0375 .
m o A o 0.375 TOP 175 175 MC%: DRILL, 38, 0375 .
j F T 05 TOP 25 1.25 % M DRILL, 1/2, 050D
2y =il el s A il 05 TOP 25 1.25 % MCx: DRILL, 1/2, 050D
) = Solidworks defined hole A D 05 TOP 225 1.25 % MO DRILL. 1/2, 050D
= Featuie suppressed
(V][ % ][& ][ 2]
g

18. Left click on the first 0.375 Dia. / 1.75 Depth Hole the list.

[ Display all normals [ Select comman features [ 5elect coavial Features 21 features, 1 selected
State  Hole type Dia. Flane Z1 Depth Bl..  Split  Finish tool
o Corill 0.375 ToP 225 225 M DRILL, 3/8, 0.375 ...
.."".' Corill 0.375 ToP 225 225 MCx: DRILL, 3/8, 0.375 ..
.-':'. Corill 0.375 TOP 2.25 225 M DRILL, 3/8, 0.375 ...
fad Corill 0.375 ToP 225 225 M DRILL, 3/8, 0.375 ...
.."".' Dorill 0.375 ToP 225 225 MC: DRILL, 348, 0.375 ..
fad Corill 0.375 ToP 225 225 M DRILL, 3/8, 0.375 ...
o Corill 0.375 ToP 225 225 M DRILL, 3/8, 0.375 ...
Ind Dorill 0.375 ToP 225 225 MCx: DRILL. 348, 0.375 ...

Drill 0.375 TOP 2.25 225 MC: DRILL. 3/8, 0.375 ...

Dl TOFP 1.75 1.75 MG DRILL, 348, 0.375 ...
fad Corill ToP 1.75 1.75 MC: DRILL. 3/8, 0.375 ..
lad Corill TOP 175 1.75 Mo DRILL, 348, 0.375 .
Ind Corill ToP 1.75 1.75 MC: DRILL. 3/8, 0.375 ..
fad Corill ToP 1.75 1.75 MC: DRILL. 3/8, 0.375 ..
Iad Dorill TOP 175 1.75 M DRILL, 348, 0.375 .
fad Corill ToP 1.75 1.75 MC: DRILL. 3/8, 0.375 ..
o Corill ToP 1.75 1.75 MC: DRILL. 3/8, 0.375 ..
Iad Dorill TOF 25 1.25 # MO DRILL, 142, 0.5 0D
fad Corill ToP 25 1.25 b MCx: DRILL.1/2,0.50D
lad Corill ToP 225 1.25 b MCx: DRILL.1/2,0.50D

[#

19. Press and hold the Shift key on your keyboard. Left click on the last 0.375 Dia. / 1,75 Depth
Hole in the list. Release the Shift key. This will select all rows from the first mouse selection
through the second mouse selection.
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20. Right click on any of the selected rows, in the Hole type column who's value currently reads
Drill. Hover the cursor over Hole type and select TAP RH from the list.

[ Display all normals [ Select comman features [ 5elect coavial Features 21 features, 9 selected

State  Hole type Dia. Flane Z1 Depth Bl..  Split  Finish tool

Iad Corill 0.375 ToP 225 225 M DRILL, 3/8, 0.375 ...
..!. Corill 0.375 ToP 225 225 MCx: DRILL, 3/8, 0.375 ..
.-',. Corill 0.375 TOP 2.25 225 M DRILL, 3/8, 0.375 ...
Ind Corill 0.375 ToP 225 225 M DRILL, 3/8, 0.375 ...
..!. Dorill 0.375 ToP 225 225 MC: DRILL, 348, 0.375 ..
Ind Corill 0.375 ToP 225 225 M DRILL, 3/8, 0.375 ...
Ind Corill 0.375 ToP 225 225 M DRILL, 3/8, 0.375 ...
..';. Dorill 0.375 ToP 225 225 MO DRILL, 348, 0.375 ...
‘v Corill TOP 225 .

mnm—na_l_
Select normal point...

Suppress

Delete

Summary...

Iad Dl 0s ® MO DRILL, 1/2, 0.50D
& Dl 05 TOP 25 125 P MCx: DRILL, 142,05 0D
& Dl 05 TOP 225 125 P MCx: DRILL, 142,05 0D

21. Using the same selection method, pick the three .5 Dia. Holes and set to Tap RH.
22. A 1/2"-12 UNS tap is selected. Right click in the Finish tool column over one of three 1/2”
taps, and select Finish tool > XLS: TAP RH, 1/2-13 UNC, 0.5 OD, Pilot 0.4218.

TAP RH, _—
MCX: TAP RH, 1/2-12 UNS, 0.5 OD, Pilot 0.4219

MC¥: DRILL, 1f2, 0.50D

Finish tool

Suppress ¥LS: ENDMILL1 FLAT, 1/2, 0.5 0D
Delete ¥LS: REAMER, 1/2, 0.5 0D, Filot 0. 4344
Summary...

XLS: TAP RH, 1/2-13 UNC, 0.5 OD, Filot 0.4219
gilfF RH, 1/2-14UNS, 0.5 OD, Pilot 0.4219

: TAP RH, 1/2-16 UN, 0.5 OD, Pilat 0.4375

: TAP RH, 1/2-18 UNS, 0.5 OD, Pilot 0.4375

: TAP RH, 1/2-20 UNF, 0.5 OD, Pilot 0.4531

: TAP RH, 1/2-24UNS, 0.5 OD, Pilot 0.4531

: TAP RH, 1/2-27 UNS, 0.5 OD, Pilot 0.4687

: TAP RH, 1/2-28 UNEF, 0.5 OD, Pilot 0.4687

: TAP RH, 1/2-32 UN, 0.5 OD, Pilot 0.4687

(ID) ¥L5: TAP RH, 9/16-16 UN, 0.55625 OD, Filot 0.5

FBM Drill hole features are controlled by the file FbomToolTable.xlIs in the Mcamx\common\FBM
directory. This file can be edited to offer additional selections.

If you have SolidWorks ® installed on your system and have imported a .SLDPRT file, you can
reselect the file from the FBM Drill Features page and update the features list with imported
SolidWorks Hole Wizard® data.

23. Select the OK button to process all holemaking operations for this part.
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TASK 8:
VERIFY THE TOOLPATH USING SAVED STOCK

> 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. For a better view of the part use the toolbar at the top of the screen to change the graphics
view to Isometric.

ECES]

2. Select the Screen Fit icon found at the top of the screen to fit the part to the screen @

In the Toolpath Manager left click only on the FBM Drill Toolpath Group.
EI =7 36 - 2D High Sp
i m Parameters
..... a #35 -[.62¢
----- ' Genmetry -

B2 Toolpath - :
EI E‘ 37 - Contour {2
m Parameters
----- ¥ =35-0.62

----- Geometry - (3)
B2 Toolpath - 5.9K
=-§F 40 - Dril/Counterbo
m Parameters

----- ¥ #4_0,5000 5P
----- Geometry - (1)
B2 Toolpath - 4.3
-7 41 - Drill fCounterbo

3. Select the Verify selected operations button circled below:
Toalpaths | thds A

AT O

4. Now select the Options button:

dtDptlnns J

Mill-Lesson-FBM-2 - 30



Mastercam Training Guide

5. Inthe Verify Options change the Stock selection to File. Also disable Compare to STL
file. Select MILL-LESSON-FBM-2.STL as your Stock file.

=
Verify Options
Stk
shape Boundaries Min point:  Max point:  Margins:
# B Scan toolpath(s) ® |-'| 433 | "IEI.'I 23 ||EI.EI |
Cylinde
(%) File Ilze Stock Setup values N |'9-? | ‘4-8 ||':'-':' |
© Solid i Pick stock cormers... z |':|-Ij | ‘3-1 |||1|:| |
Iritial stock size source Cylinder axiz
Scan toolpath(z] * Cylinder diameter:
Stock Setup Y o _
) Use last size = ST A
Stack File: |C:'\I'-r1 CamMxMDATAMAILL-LESSOM-FB [] Tranzlucent stock

Mizcellaneous options Tool profile
Auto

Ilze TrueSolid
Cutter comp in contral
[] Dizplay 5% axes

[] Compare ta STL file *’
[] Remave chips Toal tolerance: 0.008

[] Change tool/color STL talerance: 0.0
[JHide toal at each stop
[] Make true threads

Az defined

(v][®][?2]

6. Select the green check mark button - to close this dialog box.
. Adjust the Verify speed to midway along the speed control bar.

|I &

8. Select the play button to verify the toolpaths.

[ed] [p 277 (] ]
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2 The verified toolpaths are shown below.

9. Select the OK button to exit Verify.

TASK 9:
SAVE THE UPDATED MCX FILE

1. Select File.
2. Select Save.

TASK 10:
POST AND CREATE THE CNC CODE FILE

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

AT

T I ‘

2. Select the Post selected operations button from the Toolpath manager.
3. Please Note: If you cannot see G1 click on the right pane of the Toolpath manger window
and expand the window to the right.

| Toolaths | Soids | At |
% N EPE)R
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4. Inthe Post processing window, make the necessary changes as shown below:

Post processing @
Select Post
[ Outpuat M3 file descriptor Praopeties...
ML file
() Ovenwite Edit
(® Ask ML extension:
[ 5end ta mackhine Communications
] MCI file
Ovwenarite B
Ak Output Tplanes
relative bo WCS
v (% ][ 2]

5. Select the OK button to continue.
6. Ensure the same name as your Mastercam part file name is displayed in the NC File name
field as shown below:

File name: |I'u'IILL-LESSO N-FEM-2 v |
Save as type: | MC Files {*.NC) hd |
Recent Folders: |c:xru1mru1x3~.ru1|LLwc: v |

7. Select the Save button.
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8. The CNC code file opens up in the default editor:

X File Edit View NCFunctions Bookmarks Project Compare Communications Tools Window Help
New. FEEKH S BEB¥*LBL,AE® =2 QXEE &

# Mark All Tool Changes @ Mext Tool @ Goto Previous Tool

<if ggﬁ R o /‘, ". "’ 3&‘

k]

00 ( MILL-LESSON-FBM-Z2 )

DATE=DD-MM-YY - 01-10-08 TIME=HH:MM - 09:45 )

MCX FILE - C:\MASTERCAMX3-MILL-LESSONS\MILL-LESSON-FBM-21.MCX )
NC FILE - C:\MCAMX3\MILL\NC\MILL-LESSON-FEM-Z.NC )

MATERIAL - ALUMINUM INCH - 6061 )

Jdeundy 3 jaalouy

I

B o o o

2 =
WoN

N4
N3
Ne
N7
N§
NS
N10
N1l
N1z
N13
N1l4
N15
Nlé
N17
N18
N1%
Nz20
N2l

- |

T33 | |

[ I T R I I I
b ba )
tn '

el ]
V]

b

oMM
n

4]

HI )

H33 | XY STOCK TO LEAVE - .015 | Z S5TOCK TO LEAVE - 0. )

| XY STOCK TO LEAVE -
35 | XY STOCK
HZ24 | XY S5TOCK

.015 |
To LEAVE — .02 |
To LEAVE — .015 |
H31 | XY STOCK To LEAVE — .02 |
HZ5 | XY STOCK TO LEAVE — .02 |
| 1/2 SPOTDRILL | H4 )
| DRILL | H8 )
| DRILL | HZ )
10 | DRILL | HiO )
| 3/8-16 vmNc | H5 )
| 1/2-13 vmc | HY )

G20

G0 517 G40 G49% GBO GSO

T1 M6

G0 G9%0 G54 X-14.68 ¥4.7999 RO.
G43 H1 23.2
ME

Gl z3. F2.
X10.125 F4.1

G2 %x11.575 ¥32.3499 10. J-1.45
®¥10.125 ¥1.89%9% 1-1.45 J0.

Gl xX-14.38

G2 X-15.8299 Y.45 TI0. J-1.4499
¥-14.38 v-1. T1.4499 JO.

Gl X10.125

G2 X11.575 ¥-2.45 I0. J-1.45
¥10.125 v-3.9 I-1.45 JO.

Gl X-14.38

G2 X-15.83 ¥-5.35 I0. J-1.45
X-14.38 ¥Y-6.7999 I1.45 J0.

Gl X10.125

G2 X11.575 ¥-8.2499 I0.

Z STOCK TO LEAVE - 0. )

Z STOCK TO LEAVE - 0. )
Z STOCK To LEAVE - 0. )

Z STOCK To LEAVE - 0. )

Z STOCK TO LEAVE - 0. )

(=Y

5254 M3

J-1.45

(E

I3

9. Select the

in the top right corner to exit the CNC editor.

This completes Mill-Lesson-FBM-2.
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