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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; however, 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.

2 Feature Based Machining (FBM)
FBM eliminates manual feature
identification for programming milling
and drilling operations on solid parts.
The FBM Mill and FBM Drill 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-2 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.

9 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 Drill results to the in-process stock definition.
Comparing the machined stock to the part geometry.

Generating the NC- code.

Mill-Lesson-FBM-2 - 1




Mill-Lesson-FBM-2

MILL-LESSON-FBM-2 DRAWINGS
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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
1/2”-13 UNC tap
0.4219” drill
0.375” drill
3/8”-16 tap
0.3125” drill
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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 Drill for all hole making operations
TASK 8: Verify the toolpath using saved stock
TASK 9: Save the updated Mastercam file
TASK 10: Post and create the CNC code file
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TASK 1:
IMPORT PART GEOMETRY FROM PARASOLID

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

1. Select the Open icon from the Quick Access toolbar at the top left of the screen.
2. Beside Files of Type click on the drop down arrow and select Parasolid Files
(* X_T;*X_B;*XMT_TXT)
All Mastercam Files (*.mc™*.emc®)
IGES Files (*.igs;*.iges)
AutoCAD Files (. dwg: ™. duf:* . dwf: ™ dwix)

Parasolid Files (%2t * b ™ xomt_tt)
ProE/Crec Files (*.prt;*.asm;*. prt.*;*.asm.*)

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

File name:  MILL-LESSOM-FBM-2.5_T - [Parasolid Files (*x_t;* 2 b:*xmit, v]

| options | | Open | | cCancel |

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

In the View tab click on Outline Shaded in the Appearance section to display the part in
shaded mode.

For a better view of the part right mouse click in the graphics area and click on Isometric.

6
7. Right mouse click in the graphics area and click on the Fit icon .
8. Inthe View tab click on Wireframe in the Appearance section.

9. Right mouse click in the graphics area and click on Top.

as

10. Right mouse click in the graphics area and click on the Fit icon .

< The screen should look like the one below:
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11. Select File

12. Select Save As.

13. Click on the Browse icon.

14. In the File name box, type Mill-Lesson-FBM-2.

15. Browse to an appropriate location.

16. Select the Save button to save the file and complete this function.

TASK 2:
SETTING THE ENVIRONMENT

> Before starting the geometry import 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:
SAVE PART GEOMETRY FOR LATER INSPECTION

1. NOTE: Mastercam HLE software will only allow saving files in the .emcx format. Therefore,
if you are using the Mastercam HLE software, locate the Mill-Lesson-FBM-2.STL file on the
DVD accompanying this guide or use the download link in the online instructions. If you are
using a full working copy of Mastercam software with the Solids option, continue on to step
2, otherwise move directly to Task 4.

2. Select File and Save as.

3. Click on the Browse icon.

4. Save as type click on the drop down arrow and select StereoLithography Files (*.stl)

STL files are used with Stereo Lithography systems.
An STL file comprises triangular facets of data that represent surface and solid models.

Mastercam can read and write both binary and ASCII STL files. STL files are used with

5. In the File name box it should read Mill-Lesson-FBM-2.

6. Save to an appropriate location — typically in the DATA folder of your Mastercam install
folder.

7. Select the Save button to save the file and complete this function.
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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. Select the plus in front of Properties to expand the Toolpaths Group Properties.

Toolpaths v Bx
Toolpaths v R x g
. X hix ELScl 7 @
X Hhix EREo L 7 @ AxA|vacsd (5G| D0
G=fA vaOC § 5%, ? =B Machine Group-1

-1 Properties - GENERIC HAAS 4 - AXIS VMC

i3] Files
- @ Tool settings
<> Stock setup r"

EI--EE Machine Group-1

+--1]1 Properties - GENERIC HAAS 4 - AXIS YMC
=128 Toolpath Group-1

888 Toolpath Group-1

3. Select Stock setup in the toolpath manager window as shown above on the right.

2 The bottom face of the material has been pre-machined and is not part of the toolpath
operations for this lesson.

2 The instructions for this lesson require plus 0.1 stock on thickness, and additional stock in
length and width is left to our discretion.

o Zzerois at the bottom of the part.

4. On the Stock Setup page select Bounding box.

’Select cumers...] ’ Bounding box ( MC| extents

| MlSufaces | | AMlSoids || AlEntties | | Unselectal |

[] Uze Machine Tree

Ly L% )| 2

5. You are prompted to “Select entities”. Select the Select all advanced button on the right
of your screen.

P L
Select all advanced

-

6. Click on OK in the Select All window. The model will change colors.

Mill-Lesson-FBM-2 - 10
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7. Click on End Selection © to move onto the next step. The Bounding box window
appears.

< Take note of the X, Y and Z values Mastercam has calculated for the stock size and the
preview on the graphics screen.

Bounding box 7 X

CEEIE Advanced

Entities -~

Salect: ® Manual

) All shown

Shape “_‘_"
(®) Rectangular

() Cylindrical

Rectangular Settings -~

Crigin:

Size:

¥ 24.0050

Y: 14,0000 ﬁ.

Z 3.0000

Cylindrical Settings

2 Now you will Expand the Size entries by 0.25in X and Y, and 0.1 in Z.

8. In the Size section click in the X and Y values after the last digit and input +0.25.

X 24.0050+0.25

9. Click in the Z value after the last digit and input +0.1. The results for the Sizes in X, Y and Z
should match the sizes shown below.

Size:

X 24.2550 -

¥: 14.2500 -

Z: 3.1000 -

10. Now click on the OK icon in the Bounding box window.

Mill-Lesson-FBM-2 - 11
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11. The parameters should 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 Zzerois at the bottom of the part

Files  Tool Settings  Stock Setup

Stock Flane

|Top

Shape
(®) Rectangular () Solid .
Oomics  Ore [ [

Pods
"X Oy OZ

[ Display
[+] Fit screen

(®) Wire frame
() Salid

Stock Crigin
In wigw
coordinates

¥ |-2.1275
¥ o |-2.45
Z |31

o] [Gomigtr | (TSN

| AlSufaces | AlSoids | | AlEntties | | UnselectAl |

[ ] Use Machine Tree
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12. 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.
Files ~ Tool Settings  Stock Setup

Feed Calculation Toolpath Configuration
\O From tool Assign tool numbers sequentially
(®) From material Wam of duplicate tool numbers
() From defaults [] Use tool's step, peck, coolant
; Search tool library when entering a
User defined

O User define U tool number

Spindle speed 5000.0

Feed rate e Advanced options

Retract rat 1250 Ovemide defaults with modal values
T2 (= 25.0

Clearance height
Plunge rate e Retract height
[ Adjust feed on arc move Feed plane
Minimum arc feed 5.0
Sequence # /
Start
Increment
Material
|ALUMINUMinch—2D24 | Edit... Select...

13. 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 Selact
14. 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-2 - 13
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15. From the Default Materials list select ALUMINUM inch - 6061 and then select .

ALLUMINUM inch - 2024 -
ALUMINUM inch - 5050

e a— ‘
ALUMINUM inch - 60&E

ALUMINUM inch - 7075

ALUMINUM inch - CAST - 65BHN

ALUMINUM inch - WROUGHT - 55BHM

COPPER inch - CAST - 100 BHM

COPPER inch - WROUGHT - 40 BHN

GRAPHITE inch

HASTELLODY inch

IMCOMEL inch

IROM inch - CAST - DUCTILE - AUSTEMSITIC - 160EHN -

m

Digplay options
(71 Show all (71 Milimeters
@ Inch (71 Meters
Source | Mill - library -

VI8 2]

(=}

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.

16. 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 Inthis 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. Select the TOOLPATHS tab at the top right side of the screen.

2. Select FBM Mill in the 2D Milling toolpath section.

3. 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 select to rough and
finish the outside of this part. Your selections should appear as follows:

(®) Create one tool for all depths
(O Create one tool for each depth

() Create tools in length increments of

750

= ~
o Feature detection [ &utomatic initial feature detection
Facing tools [] Recognize tapered features Search plane Top >
Fioughing tools Tool selection
Restmill tools Prefered toling Group by Feature & Zone w
Finizh taal . . Outzide of part
e tPInIS otos [ Use toals in part file tisice of par _
Y Fargme Bs Automatic tool zelection =[] Fough outside of part
acing )
Roughing Use tool library ‘ —’ Finizh outzide of part
Fiestril L Create az needed aff— ) +
- @ Floor finish Adjust depth =
“w'all finizh Todl library
=@ Hole milling . Comment
@ Circle Mill =
2 Helix Bore
----- Linking Parameters C:huzershpublichdocumentsishared m.. AMILL_INCH. tooldb
= Additional settings

Legend: Tool creation
= edited
o If feature depth exceeds tool length
& = disabled

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

= Setup

Facing tools
Roughing taals
Restmill tools
< Finish bools

-~ Cut Parameters

- Facing
Roughing

[ F cature detection

~

Through features

(®) Stock to leave

0o

() Additional break through

Edge curves

_____ & Floor finish (O Place edge curves on level 1000
el finizh . -
Place edge curves on first unused lewvel greater than 1000
5@ Hole miling @ g g 100 |
e Circle Mil

Flecognize holes greater than thiz diameter as features

il round features with this cycle

- @ Heli Bore
Linking Parameters
(= Additional settings v

Legend:
v = edited (®) Pocket
2 =dizabled
15anlE () Hole miling®

* {0 to the Hole Miling page to set
the desired toolpath parameters

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:

=)+ Setup A )
Feature detection Enable Facing
Facing tools Stack to leave in 2
Roughing tools
Restmil tools Depth cuts
Finish tools () Use defaults
[ Cut Parameters N ; 1.0
o .
_____ P Y () % of diameter
Roughing (®) # of rough cuts
Restmil
tax cut depth 0125
----- @ Floor firish © P
""""""" w/all finizh Finish paszes at
=& Hale miling
g EI;:?BT:L Harizontal contral
- Linking Parameters (@) Climb () Corventional
[ Additional settings W /
Cuttitg method i
Legend: Zigzag
= edited Max. Stepover 50.0 %
& =disabled Across averlap 500 %

Along overlap

Approach distance

a4
II II <

oo
=1 I=11
E

Exit distance

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:
=« Setup - .
[H--- Feature detection Enable roughing
Facing tools Cutting methad Entry method
Roughing toolz
Restmill tool: @ Cib O Proi t
Finizh tools i Tafile: rarmp shiry
[ Gt Parameters () Corventional @) Helical entry
-+ Facing
o Output 30 arc moves
Restmil
- &% Floar finish R Stepover
Wwiall firish
5@ Hole miling N ‘O Usocfiuis
;@ Lircle Mil (@) % of diameter ?5 a
Lo @ Heliz Bore
----- Lirking Pararmeters % Long tool 4':' 0
- Additional settings v
Leaend: Depth cuts
= edited N () Use defaults Stock to leave on walls U na
@ - deabled (®) % of diameter 25 0 . Stock ta leave on floors
4
Long teol Usze long tool values when the length
ta diameter ratia iz greater than:
4
Tapered wall 0125 —£
stepdown )

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:

= Setup

[ Feature detection
----- Facing tools

----- Roughing tools
----- Restmill tools

----- Finish taols

[ Cut Parameters
Facing

Roughing

Flaor finish
----- W all fimizh
Hale: milling
- Circle Mill
e @ Helix Bore
..... Linking Parameters
=5 Additional settings

A

Legend:
« = edited
& =disabled

~

Enable reztmil
Cutting methad

(@) Climb

() Conventional

#7 Stepover

() Usze defaults
‘@ % of diameter

* Long tool

Depth cuts

() Use defaults
(®) % of diameter

% Long tool

Tapered wall
shepdown

=

JLE

oy T

4

ek |

Stock to leave on walls EI 015

Stock to leave on floors

Use long tool values when the length
to diameter ratio iz greater thar

Mill-Lesson-FBM-2 - 17
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Ensure Floor finish is disabled | = @ Floorfinish | If not, select Floor Finish from the

9.
. . Enable floar finish | .
Tree Control dialog box and uncheck Enable floor finish | (] Enable foor inis in order to
disable floor finish.

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:

S §
o E; eu::peatu,e detection - [#] Enable wall finizh Cutting method
----- Facing tools Finizh pazses
----- Foughing tocls (®) Climb
----- Restmill tacls O Use defaults .
..... Firish taols (O Corrventional
() Percentage 50,0
B- Cut Parameters
""" " Facing (®) Mumber IE—
----- «+ Roughing Entry / Exit moves
..... - Festmil [ Spring passes 2
() Perpendicular (®) Tangent
QOverlap %
B".?_H@Dlecﬂ::idi|| Cuiter compensation Computer e Line Length: W// © e
L Heliw Bore A Reshie 500 3
----- Linking Parameters Depth cuts 1o nAckE -
- Additional settings v () Use defaults Sweep angle: Q
Legend: () % of diameter 200 JL E
« = edited 10.0
& =disabled @t IE:F
aof cuts
Stock to leave in XY I
oA Stock to leave inZ
T d vaall &
St;l;z:w:va T £ Uze | tool wal hen the length
e long ool values when the len
to diamegter 1atio is greater thar: © LD

11. Select Linking Parameters from the Tree Control dialog box. You will use a Clearance
value of 2.0 above the Stock model, with 0.1 Retract and Feed plane values:

4 Setup

..... Facing taals

----- Foughing toals

----- Restmil tools

----- Finizh bools
Cut Parameters

..... « Facing

..... + Roughing

..... - Restmil

----- & Flaor finizh

..... w wiall finish

=& Hale milling

i@ Circle Mill

L@ Helix Baore

ROl | irking Parameters

Additional gettings

[ Feature detection

A

v
&

Legend:

= edited
= dizabled

Clearance

Clearance...

Absolute

Stack model plus

e

Incremental

r Retract

Feed plane 0.1

Mill-Lesson-FBM-2 - 18
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12.

13.
14.

15.
16.

17.
18.

=

Expand Additional settings and set Coolant Flood to On.

Select the OK button to process all milling operations for this part.
When prompted to Enter new NC name ensure Mill-Lesson-FBM-2 is displayed and then

select the OK button .

Process times can be significant for complex geometry, so be patient.

In the View tab click on Outline Shaded in the Appearance section to display the part in
shaded mode.

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

Right mouse click in the graphics area and click on the Fit icon .

Your screen should appear as the one below:

h
[HIER
LE L

Il =

Mill-Lesson-FBM-2 - 19
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TASK 6:
VERIFY THE TOOLPATH, COMPARING RESULTS TO PART
GEOMETRY, AND SAVING OUT IN-PROCESS STOCK

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.

O

In the Toolpath Manager pick all the operations to verify by picking the Select All icon.
Select the Verify selected operations icon.

Maximize the Backplot/Verify window if required.

Activate the Both option in the Toolpath section of the Verify tab.

Now select the Home Tab.

TomE E""'E“* Verify

6. 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 [#] Gnomaon

[ ] Fitures Aes
Wisibility

arLdE

7. Activate the Color Loop to change the color of the tools for the verified part.
8. Open the Stop Conditions drop down menu and activate stop on Collision.

@ Stop Conditions -

Operation Change
Tool Change
V| Collision  sf—

Tool Inspection

9. At the top of the screen select the View tab, the Isometric icon and then select Fit.
10. Select the Verify tab and in the Quality section activate Turbo Mode.

(§)) show Edg
e 4 Turbo Mi

Accurate Reset o
Zoom Zoom § True Thread

Quality

Mill-Lesson-FBM-2 - 20
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11. Now select the Play Simulation button to review the toolpaths.

0000000

+

12. After reviewing the toolpaths select the Compare icon in the Analyze section.

Gk (@ (R 5o
= % Distance
Compare Keep Remove ®
* Chips Chips 2% Clear All
Analyze

13. The Compare dialog box opens up on the right of the screen. Now open the dropdown menu
and select Browse and select the .stl file that you saved in the earlier step. Or if you are

using Mastercam HLE use the Mill-Lesson-FBM-2.STL file supplied on the multimedia DVD
that came with this text in a folder called Mastercam Files.

Workpiece

Workpiece

Mill-Lesson-FBM-2 - 21
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14. The comparison stock model is now loaded. Hit the green Refresh icon. The computed
results are shown below:

Compare « 1 X
k1 o t:“ﬁl_l
GhCamlnstructor-In-Work\Maste -
Start End
B - 0037 Max
B - 00288 0.0576
> 00072 00228
B -~ -00072 0.0072
v -0,0288 -0.0072
B -~ -003576 -0.0288
B - Min -0.0576

Compare the colors on the model with those on the chart at the left.
The light to dark blue shaded areas indicate additional stock to remove.

The finishing tolerance was .001 so anything between light blue and yellow will be acceptable
and considered complete.

Purple to red shaded areas would indicate part gouges and areas in previous toolpaths that
need to be addressed!

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

Mill-Lesson-FBM-2 - 22
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TASK 7:
RUN FBM DRILL FOR ALL HOLE MAKING OPERATIONS

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

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

2. Right mouse click in the graphics area and click on Top.

3. Right mouse click in the graphics area and click on the Fit icon .

4. Select the TOOLPATHS tab at the top right side of the screen.

5. Select FBM Drill in the 2D Holemaking toolpath section.

6. On the screen you will now see the FBM Toolpaths — Drill dialog box. Select Setup in the
Tree Control menu and change the Sorting option by click on the current Sorting method
icon as shown below:

B FBM Toolpaths - Drill ¥
L]
® % HWE =
T Huale Detection [ &wtomatic initial hole detection
- Hale Mapping .
j @ Deep Diiling Grouping r— o Create additional geometiy
""" gpog[?"r.illing ] Pairts at top of hole
e re-drilling .
_@ Hole milling Serting [J¥ector of diil engagement
e Circle Mil o ™
e Heliv Bore Sorting option: TG % m [] Paints at battam of vectar
----- Tools
----- Linking Parameters 1
= Additional settings [] Subprograms
----- Coolant
;T;sclifoarr:;r;ahon Abzalute Incremental [ dth avis output
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7. Select the Point to Point 2D Sort Method.

20 sort

Sort Method

21 4 N
Voo

= ===

Point to Point

v | R

= = Start point

e
X Select sorting start point \

e o | 22

?

=)

8. Select the OK button in the 2D sort page.
9. 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 above right; 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.
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10. 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

) or

N S— Hale Mapping

w @ Deep Driling

Spot Dilling

; Pre-dilling

=@ Hole milling

i@ Circle Mill
“e- 3 Helix Bore

............. Taols

Linking Parameters

e idditional settings

Coolant
Asis Combinatian
Mizc Walues
------------- Features
Legend:
= edited
& =disabled

Include blind hales ‘/

Include chamfers

Include splt holes

4

[] 5et nomals toward tool plane on detect

Limit search to plane | Top

[ Delete existing features on detect

Minimunn diameter

b axirumn diameter

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

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

From 1 plane W

0o tires the drill diameter

e

L

11. Select Deep Drilling from the Tree Control dialog box and activate Deep drilling by clicking

on the check box as shown below:

B Setup
- Hale Detection

e Prigedrilling
2@ Hole milling
e Circle Mil

e @ Helix Bore
- Todls
- Linking Parameters
- Additional settings

Coolant
Axiz Combination
Mize Values
- Features
Legend:
« = edited
& =disabled

Deep driling

Uze Deep Driling when hole depthto | o
diameter ratio is greater than

Drrill bo maximum and warn uzer

Frimary face depth percentage

Deep driling cycle
Chip Break

10.0

50.0
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12. Select Spot Drilling from the Tree Control dialog box and ensure Spot drilling is activated

as shown below:

E- -+ Setup
: - Hole Detection
Hale Mapping
- Deep Drilling
irilling
Pre-drilling

=& Hale milling
i@ Circle Mil

Linking Parameters
Additional settings

- Coolant

- Awiz Combination

- Migz Valuzs
e FRAtLIES
Legend:
= edited
& =disabled

Spot driling

0375 tax. depth

100.0 Maw. percentage
‘ of finizhed hals
i

Combine Spot Drill operations that share the zame depth and retract values

[ Use this tool for all spot dill operations

| | (7]

13. Select Pre-drilling from the Tree Control dialog box and make changes as shown below:

E-+ Setup

: - Hole Detection
Haole Mapping
-+ Deep Drilling

- Spat Dilling
Pre-diilling

(= &* Hole miling

Linking Parameters
Additional settings

- Coalant
- Az Combination

- Migc Values
------------- Features
Legend:
= edited
& =disabled

Pre-diilling

Fre-drill pilat holes only

I iriirmrm
diameter Increment
0375 075

e

Stack ta leave nms
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14. Select Hole milling from the Tree Control dialog box and make changes as shown below:

B Setup
- Hole Detection
Hole Mapping Use this toolpath operation for the following cazes
« Deep Dilling X . X
 Spot Diiling (®) Circle mil () Helix bore
- Pre-drilling
. illing Counter bores Automatic tool zelection
Circle Mill . .
i X Greater than or  axirnum tool Minirmum taol
b Helix Bore equal to diamneter diamneter
e Tooks
- Linking Parameters
Additional zettings
------- Caoolant
- Axiz Combination Through holes
- Mizc Values
e Faatures Greater than or ]
equal ta
Legend: of hole diameter of hole diameter
« = edited
@ = disabled [] Blind flat-bottor holes
Greater than or
equal to
05

15. Select Tools from the Tree Control dialog box. You will allow FBM Drill to automatically
Create as needed by applying the follow settings:

(=) Setup )
E| - Hale Detection Toal zelection Hale baottam geometry
: Hole Mapping Diameter matching tolerance 0.002
+ Deep Diiling . . = geometry angls ~
. o [ Use both inch and metric tools
Spot Diilling S o ]
 Bredri . . ool tip match taolerance 20
Pre d”"_"’j'g [ Use took in part file (degrees) -
- Hale milling )
Circle Mil Llse tonl librarny
& Helix Bore / Create as needed
- Linking Parameters T ool Library
Additional gettings -
- Coolant =
- iz Combination
Mizc Values C:huzershpublichdocumentshshare. AMILL_INCH. tooldb
Features
Tool creation

Legend:
= edited Create only standard sizes

& = dizabled Conzider flute length
If hole excesds flute length
(®) Create one tool for all depths
/O Create one tool for each depth
() Create tools in lenath increments of R0.0

o
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16. 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. To
avoid a tap bottoming out, set an additional break through 0.15 for blind holes.

B Setup
-~ Hole Detection
Hale Mapping

o/ Deep Driling
: Spat Driling
; Pre-drilling
[ Hale milling

: Circle Mill
e Helix Bore

(- Additianal seftings

Coolant
Axiz Combination
Mizc Values
----- Features
Legend:
= edited
& = disabled Tip compenzation

Through holes
H Additional break. through

(®) Distance

]
() % of tool diameter 10.0

Clearance Tap / Ream adjustment
Solid height plus ~ Avoid tool bottoming uuf:/
Mo adjustment ~
Clearance. .. I
Abzolute Incremental

0 Usze clearance only at the start
anhd end of an operation

Fetract
Solid height plus w
Retract... Distance 0125
Absolute Incremental % of tool diameter 100

N

Blind holes

Additional break through
@ Distance M
l () % of tool diameter 10.0

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

B FBM Toolpaths - Drill
-
§ B =
® 3

v Setup
i EI Hale Detection
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2 Your screen should appear as follows:

i FBM Toolpaths - Drill [
—
& % W W o
=+ Sety
B I-Il:lole Detaction [~] Display all nomals 21 features, 0 selected
» Dee':%filmzpp'”g State  Hole type Dia. Flane Z1 Depth CE OS5 Blind Spit  Finishtool B
s Spiot Diiling /& Dl 0375  TOP 225 225 SLDPRT: DRILL.
. Pre-dhiling A Dl 0375  TOP 225 225 SLDPRT: DRILL.
(- Hole milling Iod Dl 0.375 TOP 225 275 SLDPRT: DRILL.
: Circle Mill Dl 0375  TOP 225 225 SLDPRT: DRILL,
@ Helix Bore A Dl 0375  TOP 225 225 SLDFRT: DRILL.
o Tools Iod Dl 0.375 TOP 225 225 SLDPRT: DRILL.
-+ Linking Parameters A Dl 0375  TOP 225 225 SLDPRT: DRILL.
Bl Additional setiings & Dl 0375  TOP 225 225 SLDPRT: DRILL,
o Coclant A Dl 0375  TOP 225 225 SLDPRT: DRILL. |
oo #xis Combinalion A Dl 035 TOP 178 1.75 SLOPRT: DRILL, |=
"""  Mise Values A D 0375 TOP 175 175 SLDPRT: DRILL,
Bl octures & Dl na’s  TOP 198 178 SLDPRT: DRILL,
A Dl 0375  TOP 175 1.75 SLDFRT: DRILL.
Legend: A Dl 0375  TOP 175 1.75 SLDPRT: DRILL.
- edited A Dl 0375  TOP 175 175 SLDPRT: DRILL.
= ede & Dl 0375  TOP 175 1.75 SLDPRT: DRILL
@ = disabled A Dl 0375  TOP 175 1.75 SLDFRT: DRILL.
/& —Hole can be created A Dl 0375  TOP 175 1.75 SLDPRT: DRILL.
) o Dl 05 TOP 25 1.25 ® SLDPRT: DRILL, |
vy, ='Warning - check tool ' -
_ _ A Dl 05 TOF 25 1.25 P SLDPRT: DRILL.
) = Solidworks defined hole & o ns e 295 195 % SIDPRT-DRIT 7
-F 4 1 | 3
= Feature suppressed
@ | Select common features... [ Select comdal features

v ][ %)@ ?]

19. Left click on the first 0.375 Dia. / 1.75 Depth hole from the list.

State  Hole type Dia. Flane 21 Depth CBE C5 Blind Split Finigh tool i
o Dl 0.375 TOP 225 225 SLOPRT: DRILL,
o Dl 0.375 TOP 225 225 SLODPRT: DRILL,
o Dl 0.375 TOP 225 225 SLODPRT: DRILL,
,.-’l Dl 0.375 TOP 225 225 SLOPRT: DRILL,
N Dl 0.375 TOP 225 225 SLOPRT: DRILL,
N Dl 0.375 TOP 225 225 SLDPRT: DRILL,
N Dl 0.375 TOF 225 225 SLDPRT: DRILL,
I Corill 0.375 TOP 225 / 225 SLDPRT: DRILL,
‘v Dl 0.375 TOP 225 225 SLOPRT: DRILL,
: toP {175 {175 | | [ |  [SLDPRT:DRILL.
Dl 0.375 TOP  1.75 1.75 SLODPRT: DRILL,

20. Press and hold the Shift key on your keyboard. Left click on the last 0.375 Dia. / 1.75 Depth
hole from 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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21. Right click on anywhere in Hole type column of nine 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. Flane Z1 Depth CEBE C5 Blind Splt Finigh tool ol
ﬂ' Lol 0375 TOP 225 2258 SLDFRT: DRILL.
ﬂ' Lol 0375 TOP 225 2258 SLDFRT: DRILL.
ﬂ' Cirill 0.375 TOP 225 225 SLDFPRT: DRILL,
F Cirill 0.375 TOP 225 225 SLDFPRT: DRILL,
F Cirill 0.375 TOP 225 225 SLDFPRT: DRILL,
F Cirill 0.375 TOP 225 225 SLDFPRT: DRILL,
ﬂ' Ll 0.375 TOP 225 2258 SLDPRT: DRILL,
ﬂ' Ll 0.375 TOP 225 2258 SLDPRT: DRILL,
ﬂ' Ll TOP 225 2258 SLOFRT:
- DRILL,
. DRILL,
Drill . DF”LL
Cirill Suppress : DRILL,
Cirill : DRILL,
Set normal direction =R - DRILL,
Dl . Ream . DRILL,
Diil Bore - DRILL,
summary... Counter bore - DRILL,
,.' Ciril 05 TOP 25 Circle mill s SLDFPRT: DRILL,
,.' Lol 05 TOFP 25 Helix baore s SLDFRT: DRILL,
I ] [rill na TOR ;2R (sl ® SIOPRT DRI 7
1 | ] | F

2. Using the same selection method, pick the three .5 Dia. Holes and set to Tap RH.

Tap RH 0.375 TOF  1.75 1.75 SLOPRT: TAFP RH
Tap RH 0.375 TOF  1.75 1.75 SLDPRT: TAP RH|
Tap RH 0.375 TOF  1.75 1.75 SLOPRT: TAP RH| ™
Tap RH 0.375 TOF  1.75 1.75 SLOPRT: TAFP RH
Tap RH 0.375 TOF  1.75 1.75 SLOPRT: TAFP RH
Tap RH 0.375 TOF  1.75 1.75 SLOPRT: TAFP RH
Tap RH 0.375 TOF  1.75 1.75 SLOPRT: TAFP RH
Tap RH 0.375 TOF  1.75 1.75 SLOPRT: TAFP RH
Tap RH 0.375 TOF  1.75 1.75 SLOPRT: TAFP RH
TwRH o5 [ToP 25 iz | | [x | |SLOPALTAPRH
TR 05 [tor 25 iz | | [x | [sioeArTaPrs
5 liz | | [ | [swrrian
i | b

4|
| Select common features. . | [7] Select comvial features
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Features page

Use this page to manage the list of hole features that the FBM drilling operation detects in the
solid model. The holes and machining information in the list are based on the parameters you
set in the operation's other pages.

For each hole listed, you can use right-click menu options to change the hole type, tool plane,
and finish tool. You can also delete holes from the list (select and press [Delete]), or use the
right-click Suppress option to exclude them from the operation.

When you accept the operation, Mastercam creates drill cycles for all holes in the Features list
that can be machined.

Best practice: Make these modifications only at the final stage of creating the FBM drill
operation. Detect rebuilds the Features page list, overwriting any hole type, plane, and finish tool
modifications.

23. Select the OK button to process all holemaking operations for this part.
24. Click on the OK button if you receive any warnings.
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TASK 8:
VERIFY THE TOOLPATH USING SAVED STOCK

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. Right mouse click in the graphics area and click on the Fit icon .
3. Inthe Toolpath Manager left click only on the FBM Drill Toolpath Group.
=82 FBM Drill

=87 41 - FBM Dril

D Parameters
Elm' 42 - Drill jCounterbare - [WCS: Top] - [Tplane: Top]

B Parameters

4. Click on the Backplot/Verify Options icon.

Toolpaths
P hix ERwSEol 7 @
XA vaOo$ NGE *
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5. Inthe Backplot/Verify Options change the Stock selection to File. Browse and select
MILL-LESSON-FBM-2.STL as your Stock file. Or if you are using Mastercam HLE use the
Mill-Lesson-FBM-2.STL file supplied on the multimedia DVD that came with this text in a
folder called Mastercam Files. Click on the Open button.

Backplot/Verify Options >
Stock  Fixtures
Stock
() stock Setup
-14.13 9.875 0.0 Scan toolpathis)
A3 +35 0.0 IUse Stock Setup values
0.0 3.1 0.0 Pick stock corners. ..
(::I Box
(1 cylinder
X Y z
0.0 Center on axis
() 5olid
\@)File G:\CamInstructor-In-Work\Mastercam-2017\Mastercam :| I Browse... I
Stock model
Cutter comp in control
Curve tolerance: 0,001
STL tolerance: 0,001
Workpiece tolerance: 0.002
v | %8 ?

6. Select the OK button to exit Backplot/Verify Options.
7. Select the Verify selected operations button shown below:

Toolpaths { v 1 x
X B Ix ERNEclL 7 @
BXR YALC ST HKpAr @

8. Maximize the Backplot/Verify window if required.
9. Activate the Both option in the Toolpath section of the Verify tab.
10. At the top of the screen select the View tab, the Isometric icon and then select Fit
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11. Now select the Home Tab.

Home P‘l.-fiEw.'.r Verify

12. Activate the options shown below in the Visibility section of the Home tab.

Toolpath Stock Wireframe

Too [ ] Initial Stock [#] Gnomon

[ ] Workpiece [ | Fixtures Axes
Wisibility

Your screen should show the STL file as below.

13. Activate the Color Loop to change the color of the tools for the verified part.
14. Open the Stop Conditions drop down menu and activate stop on Collision.

15. Now select the Play Simulation button to review the toolpaths.

0000000

2 The verified toolpaths are shown below.

16. Select the Close button E in the top right hand corner to exit Verify.
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TASK 9:

SAVE THE UPDATED MASTERCAM FILE

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

TASK 10:
POST AND CREATE THE CNC CODE FILE

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

>y

from the

Toolpath manager.
2. Select the Post selected operations button from the Toolpath manager.
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

(o

V| MCfile
Ovenwrite

@ Ak

MLl file

Ovwenarite
) Ak

Send to machine

Output MCX file descriptor

| Edit

MC extension:

NC

Communications

Select Post

Froperties...

(v ][®] 2]

4. Select the OK button to continue.

5. Enter the same name as your Mastercam part file name in the NC File name field Mill-
Lesson-FBM-2.

6. Select the Save button.

7. The CNC code file opens up in the default editor.

8. Select the IT

in the top right corner to exit the CNC editor.

S This completes Mill-Lesson-FBM-2.

Mill-Lesson-FBM-2 - 35



