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Mastercam for SolidWorks Training Guide

Objectives

You will create the geometry for SolidWorks-Lesson-9 using SolidWorks 3D CAD software.
You will be working through the process to machine parts in later Lessons; SolidWorks-Lesson-
9 will just cover geometry creation. This Lesson covers the following topics:

2 Create 2-dimensional sketches by:
Creating the geometry by using features found in the sketch toolbar.
Setting up relations and fully defining the sketch by means of dimensions.

2 Extruding 2-dimensional sketches by:
Using the extrude tool to extrude a base using fully defined sketches to build geometry.

2 Revolving and Cut Extrude by:
Using the revolved cut tool to revolve the fully defined sketch and produce the 3D cavity
completing the model.

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

Feed calculation.

S Generate a 3-dimensional milling toolpath consisting of:
Surface Pocket.
Surface High Speed Waterline.

2 Inspect the toolpath using Mastercam’s Verify and Backplot by:
Launching the Verify function to machine the part on the screen.
Generating the NC- code.
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TOOL LIST

2 0.500 diameter bull end mill with a 0.125 corner radius to rough machine the pocket.
2 0.500 diameter ball end mill to finish machine the pocket.

Tocl List of MILL-LEESESON—9 .MCX-—-5

Proj. /Part No.: 0 Date : 05725710

Drawing Ho. HER Customer HE

Prog. HNo. Ha= Programmer : 1
Tool type : 0.5 Endmills Eull 1/2 BULL ENDMILL 0.125 R&D
Marmifact.code :
Chuck :
Tool Number : 1 Feedrate : 12
Diameter H 0.5 RFM H 2500 Plunge feed r.: 12
Corner radius : 0.125 Tip ahgle H u] Diam. offzet
Flute length : 1 Material : ALUMINTM ... Length offset :
Owverall length: 3 No flutes H 4
Tool type : 0.5 EndnillZ 3phere 172 BALL ENDMILL
Marmifact.code :
Chuck :
Tool Number : 2 Feedrate : 15
Diameter H 0.5 RFM H 2500 Plunge feed r.: 15
Corner radius : 0.25 Tip angle H u] Diam. offset :
Flute length : 1 Material : ALUMINTM ... Length offset :
Owverall length: 3 No flutes H 4

LESSON -9 - THE PROCESS

CAD
TASK 1: Start a new part and choose the sketch plane.
TASK 2: Create the fully defined base shape sketch and extrude.
TASK 3: Sketch the internal profile and perform a revolved cut to
produce the cavity.

TOOLPATH
TASK 1: Define the Rough Stock.
TASK 2: Rough the Pocket using Surface Pocket.
TASK 3: Finish the Pocket using Surface High Speed Waterline.
TASK 4: Verify the Toolpath.
TASK 5:  Post and create the CNC Code File.
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CAD TASK 1:
START A NEW PART AND CHOOSE THE SKETCH PLANE

Create a new part in SolidWorks:

1. Click on File New or the File New icon D . This will create a new document.

GsolidWorks B (O -l - = -9 - & - 8 B~

New (Ctrl+N)
Creates a new document,

2. Click on Part (a 3D representation of a single design component) and select OK.

New SolidWorks Document

% a 3D representation of a single design component

Part

@ a 30 arrangement of parts andfor other assemblies

Azzembly

E 3 2D engineeting drawing, typically of a part or assembly

Drrasving

OF ] [ Cancel ] [ Help

3. Your screen will look like the one below:
@@solidWorks fl [ % - -2 - (B8 & - partt Qe sed )7+ - 9 %

Y 62 Revolved Boss/Base = o Y o
Reference Curves |
Extruded | 5 | | Geometry |mstants0
BossfBase - =
W - - | 1 -

=== ©, 0, % 0 @ - 6o Mk B 8%
(5 (A5 ED £
(€ E—)
@ Partt
Arnokations

3= material <not specified>

%y Front Plane

3 Top Plane

<32 Right Plane

1. origin

© 5|8 | O |G|

Y

P

*“Trimetric
[R5 0]]_Model [TTiofion Study 1
Solidworks Editing Part 2]
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4. Click on the save icon on the menu bar (will perform a save as) or on the arrow beside to
expand and click on Save As.

Qi selidWorks i 0~ - [ﬁn@ - £} {__D 8 &=l

M Revolved Boss/Base ﬁ Save
Save As..
Extruded SWE 55/B2 [ Ex
Boss/Base ‘ ; , - @ Save All

l Features | Skeich ] Evaluate [ DimXpert |

5. Save Part 1 as Mill-Lesson-9 in the appropriate directory location you are saving.

File narne: |I'-1iII-Lessu:|n-H w | [ Save ]E]
Save as ype; | Fart [*.prt;" zldprt] A | [ Cancel ]
Dezcrption: | |

6. Note the part name change in the feature manager design tree from Part1 to Mill-Lesson-9
once saved. The part name will also display at the top beside the bar pull-downs.

@@solidWorks p 01 -F-ld-5%-9 ]85  — CGitesord

'-‘-'1-'3' Revalved Boss/Base 5

Extruded [ [ [ péEE
Boss/Base . :
=y - - I—_'\] EI
Features Sketch | Evaluate | Di rt A —
e Qe m@E-d

=
i

Y=Y EY >
(%

Mill-LEsson-9 ) «—
Annakations

;E Material <not specified >

\@Z Fraonk Flane

£ Top Plane

&> Right Plane

I_, Qrigin
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7. Create a sketch using the front plane. Click on the Front Plane in the Feature Manager as
shown below: Note the rectangular image named Front Plane shown in the drawing area.

-

—

)

Features | Sketch | Evaluate | DimXpert |
K3 (Ed=3ED >
T ]
% Mill-Lesson-2

An

3= Matera

5 e
<% Top Plane
<% Right Plane

I_, Origin

ey

8. Right click on the highlighted plane and select the sketch icon as shown below:

QoS W@ D oo - B

=

Features | Sketch | Evaluate | DimXpert |
% FIR |5 >
F )

% Mill-Lesson-9

s @eiBle 2 3

% T .

@ Top Fﬂ Sketch [Front Plane)

% Right

I_. Qrigin

-
= | 3D Sketch On Plane
Section Yiew

Comment

ParentiChild. ..
E Properties. ..

Go To...

¥

Hide/Show Tree Ikems...

QA W@ B oo - B-

e
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9. A new sketch will be started in the tree and in the working area, . =ng sketeht

J;& ERlAEY »
i

=
|

Q& Mill-Lesson-2
Annokations
3= Material <not specified >
25};
Q Top Flane
£5r Right Plane
I_. Qrigin
&7 () Sketchl

10. You are now ready to start creating geometry.

HfsalidWorks i O-2-®H-%-9-G-8 =- Sketch1 of MilLesson-9 = (1~ soidWarks Search )2 - - B8R
= & N-@ - L3 o 3 L\ Mirror Entities 3 0) B
Exit Smart O- - @ . | Trim  Convert O%et 282 | inear Sketch Pattern - Display/Delete | Raoid
Sketch | Dimension * Entities  Entities - =ae Relations Sk:i':m
5 . @ - - - e - - =
Features | Sketch | Evaluate | DimXpert @O mE - - - Bi- - A %
A EIEES >
(v )
@ mil-Lesson-9

Annotations
§E Material <not specified >
&
s Top Plans - S - -
& Right Plane [— ront . ane
I.. Crrigin
[ (-) Sketchi

—

[ e L L LT R e -
A
I—ox
*Front
T Model [ Motion Study T ]
Solidwarks 4650 -3.2in  0in Under Defined  Editing Sketchi 2]
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CAD TASK 2:
CREATE THE BASE SHAPE SKETCH AND EXTRUDE

2 This task explains how to create the part geometry for SolidWorks Lesson-9.
2 Note the location of the origin and centerlines in relation to the geometry.
< You will start by creating the solid part to satisfy design intent.

Lesson-9-9
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2 Create Centerline about the origin

1. Select from sketch toolbar: click on the arrow pull down beside the line icon (4| Centerline.
to click on Centerline....
@solidWorks p [ -3 -kl - % -9 - (5] 8 - Sketch

e 94 \ e @' N v i3 Et @ ﬁ A Mirror Entities

Exit Smart : Trim  Convert oog
Sketch | Dimension \ Line Entites Entities OffSet 233 Linear SketchPattern  ~
i Centerline

Entities ...
v - £ s |

v b4

Featires | Sketch [ Fualiate

o b

2. Hover over the origin L of the sketch area. Click on the origin and drag vertically
clicking again to produce the vertical centerline. Now while still in centerline mode create
the horizontal centerline by clicking on the origin again and dragging (same method as

vertical centerline). Click on the check mark to accept the centerlines created followed by
the Esc key.

rd

Y [Ed =Y ED

K
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o Create Rectangle starting on the vertical centerline

3. Click on the corner rectangle icon in sketch toolbar. Create a rectangle as -
shown below by clicking on the vertical centerline shown by number 1 below and dragging
the mouse to the area shown by number 2 below. Release left mouse button to create
rectangle (Do not worry about size for now).

[m] a

= \
2
< Add relations
4. By starting the rectangle on the vertical centerline the edge of the rectangle is automatically

coincident with the origin and thus its location is defined.

5. Click on the horizontal line (1 shown in diagram below). Hold the control key down and
select the horizontal centerline (2) and the other horizontal line (3). Notice the properties
box appears and shows the lines in the selected entities area.

6. Select symmetric to see the relation. This will make the retangle symmetrical about the
horizontal centerline. Click on the check mark to accept the relation.

Features | Sketch [ Evaluate | Dimxpert | 3, @, % 0@ @
=1, & -

E ﬁ) l&lil— * % Mil-Lesson-2 1
& Properties 78

« ) . /

Selected Entities A ,5 -
=l

Linez Ho
Line3
LineS
m
Existing Relations A - /
i_ Symmekric WoE ( m
[To
]
4
4
o Under Defined
Add Relations i o

‘:‘ Horizantal | B K
|| | vertical

\,-"‘ | Collinear 3

| | Parallel
‘ = ‘Egual

EE; Swmmetric

-
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< Add dimensions to fully defined rectangle

7. Click onthe smart dimension icon

reference for the dimensions.

&

Smart
Dimensian

from the sketch tool bar. Click on the right
vertical line and drag the mouse to the right clicking again to place the dimension. Enter
2.50 in the Modify window and accept. Refer to the Lesson #9 drawing on page 9-2 as a

8. Next click on the top horizontal line and drag up to place the dimension. Enter 4.625 in the

Modify window. Notice how it remains symmetrical about the origin.

9. Click on the check mark to accept.

. Gi2ain

|
=]
[
- ————- — 2.50
=
=] r
|
4.5625
m |
= l
=]
[
mHE-——-—-—- — W 250
=
=) r
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2 Extrude the fully defined sketch
10. Select Features Toolbar tab. Select the Extruded Boss/Base icon.

ﬁ 633 Revolvi

Extruded E‘; Swept |

@ Lofted

11. Under Direction 1 in the Extrude Properties, select Blind from the drop down list. Then
enter 1.00 in the D1 window as shown below. Click on OK.

Lot | Seovh [ bl [ QA M@ o M- E-
o + Till-L -3

,

¥ R &

|Sketch Flane

Iv|

@lBIind ~|
1

amm
Y] I = ¢

Draft outward

[O pirectionz 9]
Selected Contours ¥
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CAD TASK 3:
SKETCH INTERNAL PROFILE AND REVOLVE CUT...

2 This task explains how to add a new sketch to create the revolved cut shape for SolidwWorks-
Lesson-9. The sketch entities will turn black and the sketch will indicate fully defined.
< Once sketch is fully defined perform a revolved cut into the 3D model.
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o Create new sketch

1. Right click on the front surface as shown below (indicated by arrow) and select Sketch

E

Icon . This will create a new sketch on this surface.

Features | Sketch | Evaluate | DimXpert |

Y EAENED >
(7

% Mill-Lesson-9
Annatations
3= Material <not specified =
< Fronk Plane
<5 Top Plane
£ Right Plane
I_. Qrigin

E_ +LF

-
|

e

a Qs m@- 3

& & 13
K I &-

Pan/Rotate

Recent Commands

i | 30 Sketch On Plane
Live Section

Feature {(Extrudel)

Comrment J
Parent)Child. ..

2. Press the space bar and the view orientation will appear. Double click on *Normal To to
change the orientation to be looking straight on the sketch plane.

Orientat... ['5_(|

e %2 W

*Top
*Boktam
*Ieomekric
*Trimetric
*Dirmekric
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o Create horizontal Centerline
1. Select from sketch toolbar: click on the arrow pull down beside the line icon to click on
Centerline....

Q@selidWorks p D-@--&v"‘)-ﬂu = o
Z D \ @-nJ- a3 D j L\ Wirror Entities

Dtri::;ton ’ E:triltls (é?‘r;\t/;;t Offset 388 linear SketchPattern

Line

Centetline

o g Move Entities

v

2. Hover over the origin l- of the sketch area. Click on the origin, drag horizontally and
release to produce the horizontal centerline. Click on the check mark to accept the
centerline created followed by the Esc key on the keyboard .

Sketch half of pocketed profile
Select line from the sketch toolbar and sketch half of the profile

wo

b
(see below, do not worry about exact size or corner fillets for now.

4. Start on horizontal centerline (1) below . Follow with lines (2) thru (6) with the last point
being on the horizontal centerline .

6
Note: the horizontal .
and vertical . relations of
- the sketched lines.
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5. Add the .25 inch fillets to your sketch in each corner by the sketch fillet icon
the sketch toolbar.

.,msondwmai O-8-B-2-9- 6]
= 2% @ =

Trim  Convert

on

3 o Offset
Entities Entities Entities
Sketch Fillet
Rounds the corner at the intersection of
R Mill-Lesson-g two sketch entities, creating a tangent
: : L arc.
[+ m Annotations —

6. Setting the radius to .25. Click on a line (1) then the adjacent line (2); the fillet will appear.
Continue working your way around each intersection adding the fillets (2), (3), (4), and (5).
Click on the check mark to accept when all corners have fillets.

Feahres | svetcn [Evlite | Dwe N @& BB D oo M
@@E‘@I B Mill-Lesson-

¥ RO —
Fillet P " -

) A =
A 0250 =
Keep constrained 1

COFMErs

s
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Enlarged view of fillets below.

7. Close sketch with one final horizontal line.
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1%

Smart |

. . . . Dimension . .
8. From the toolbar click on the smart dimension icon . Dimension sketch as shown

below, Refer to drawing of SolidWorks-lesson-9.

9. Start with the .4375 from the edge of the block. Follow with the 3.75 dimension clicking on
two vertical ends of sketched shape. Then add the .75 dimension as shown below.

A375 — 3.75 !

10. When dimensioning the .675 and the 1.858 dimensions pick the end of the shape (1)
followed by the center point of the fillet radius (2).

2
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11. Finish the remaining dimensions as shown below. The part will turn black indicating fully
defined. Press the escape key once fully dimensioned.

130.00° ' 1.858
R.25 \r . T
75 } ' .6L5
x l
b 625 — S0
A375
3.75

12. From the feature tab click on Revolved Cut. Press space bar and change part view to
*Trimetric.

&0 @ Swept Boss/Base e\ ® Swept Cut @ H- @ Rib Wrap \\\}\E Y pq

Extruded Revolved B Lofted Boss/Base Extruded Hole Revolved Lofted Cut Filet Plirgte;; E Draft @) Dome gg?rr::t(r:; Curves | ytant3p

Boss/Base Boss/Base — | Cut  Wizard g Cut
|@ Boundary Boss/Base J / @ Boundary Cut - o Shel @ Mirror o =
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13. Revolve 360 degrees around the horizontal centerline.

(3] [giind

[A  300.00deg

Your part SolidWorks-lesson-9 is now complete. Remember to save.

SOEE__-
r

-\ll
L

Q& Mill-Lesson-9

E5|-- annotations

- 3= Material <not specified >
----- £ Front Plane

----- & Top Plane

----- Q Right Plane

----- I_, Cirigin

Ej--@ Extrudel

Ea--fﬁ Cuk-Revolvel

Note: The dimensions and relations established are to define the sketch and do not necessarily
represent the placement of the dimensions on the finished drawing. This lesson was
dimensioned this way to establish symmetry about the middle of the part (origin). The design
intent is to allow the rotated cut to remain centered about the horizontal centerline.
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Toolpath Creation
TOOLPATH TASK 1:

DEFINE THE ROUGH STOCK USING STOCK SETUP

2 Defining the Rough Stock using stock setup.

1. Click on the Mastercam Toolpath Manager tab as shown below:

LDSOUDWRKS J OD-2-W-8 -9 - .] 8 & =
, @ @ @ b @ BB -
Sketch SOr‘t N-O- -8 o 7 oM

Trim  Convert aam
Offset i
Dimension E £ @ A Entities  Entities Enti\ees EE L
R-O N-x - &g Mo
Features | Sketch | Evaluate | DimXpert | Office Products | MastercamX6 |

SN EENE T s g

Configuration: Default

Toolpaths
ik T E® 1l
ZA(vaG$|x

[=)- |:||:| Machine Group-1
. 1l Properties - Mill Default
=] 88 Toolpath Group-1
L

2. Select the plus in front of Properties to expand the Toolpaths Group Properties.

) X | .

’ = B8 Machine Group-1

# _|1|_ Properties - GENERIC H&AS
= oo 9 Taoolpath Group-1

| > I

3. Select Stock setup in the toolpath manager window.

/o
5

= BB Machine Group-1
=11 Properties - GENERIC HAAS
[£3) Files
Tool settings
X Stock setup
Safety zone

=28 Toolpath Group-1
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4. Use Bounding Box to establish the Stock Setup. The coordinates should be the same as
the screenshot below.
2 Zzerois at the top of the part.

i P o S|
Tool Settings | Stock Setup | Safety Zone

Stock View

MASTERCAM TOP

Shape

@ Rectangular @ Solid

(") Cylindrical ()File [
Axis

& @x @ ©z

[ Display

@) Wire frame

() Solid

Stock Origin

In view
coordinates

x 23125

Y 0 <4— 0.0
z 10 <€—1.0

Selec’tcomera_l [ Bounding box ] I NCI extents ]
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5. To select the machine that will be used to machine this part; Select the Files tab at the
top of the Machine Group Properties window.
6. Click on the Replace icon to open the Machine folder. Select the proper machine from the

list and click on Ok . For this lesson we have chosen the Generic Haas 4 — Axis VMC.

Machine Group Properties ~rr - . 28
Files |Tlm\ Settings | Stock Setup I SafetyZone|
Group name Machine Group-1
Toolpath directory Ci\Users\Duane\Documents\my MCamforSWxB\MILL\NCY

Group comment ~

Machine - Toolpath Copy /
Edit Replace

Description  GENERIC HAAS 4 - AXIS VMC
Fromfile GENERIC HAAS 4X MILL MMD-6

Control  GENERIC HAAS 4X MILL.control-6
Post C\Users\Public\Documents\shared MCamforSWx \GENERIC HAAS 4X MILL PST

Tool Library

C\Users\Public\Documents\shared MCamforSWx. \MILL_INCH.TOOLS-6

7. Position the part to Front View by pressing the space bar and double clicking on *Front.

Your part should look similar to the screen shot below. With X0 YO at the middle left side and Z
zero at the bottom of the part.

e

’ eRw

Surface roughing toolpaths
typically use larger tools,
multiple stepovers, and multiple
step downs to quickly remove
larger volumes of stock and
leave an even amount of stock
for finishing.

[ Y

The roughing toolpaths you
choose for your part depend on
the shape of the part, shape of
the stock, and machining
situation. Mastercam provides
several roughing strategies.
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TOOLPATH TASK 2:
ROUGH THE POCKET USING SURFACE POCKET

< Inthis task you will use a 0.5 diameter bull endmill with a 0.125 corner radius to rough out
the pocket.

1. Position the cursor in the Mastercam Toolpath Manager and right click the mouse button.
A new window will appear as shown below:

@isovowemes B 1« i3 - - & 5 - 0[] 8 5 -
| Mill aths » =
| EE -
' " 3 3 &

s | Feature-Based 2D 20 PontCrde
the| Toopaths  HighSpe... Toolpaths Toolpaths

_ MastercamX6

vibhdmbzd

‘M‘
88

2. Click on Mill toolpaths>Surface Rough>Pocket...
3. When prompted to Enter new NC name ensure Mill-LESSON-9 is entered and then select

oKk v ],

4. The Selection window appears in place of the Toolpath Manager window:
Features | Sketch | Evaluate | DimXpert | Office Products | MastercamX6 [

Faces and Bodies A
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5. The Faces now need to be selected. You have a few option for selecting the Faces.

6. You can select the Faces by clicking on the Cut-Revolvel (2) as shown below. If you
choose this method, click on OK once you have selected Cut-Revolvel and go to step 16.

Features | Sketch | Evaluate | DimXpert | Office Products
=% Mill-Lesson-9-duane ..

el AEIIE]

Selection
« R

EHA] Annotations

Faces and Bodies

L I
= Cut—PKolvel

Sensors

3= Material <not spec.,
—Sx Front Plane

— Top Plane

—Sx Right Plane

2

7. Inthe Faces and Bodies window Cut-Revolvel is listed (1), the Cut-Revolvel item in the
Mill-Lesson-9 tree has changed colors (2) and the Faces on the model have changed colors
(3) indicating that they have been selected.

Faces and Bodies

| | Cut-Revolvel

B

=% Mill-Lesson-9-duane ...
) Sensors
Annotations

3= Material <not spec..
& Front Plane
= Top Plane
& Right Plane
—% Crigin

& Boss-Extrudel
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8. Click on OK to accept.

9. The Selection Window will reappear with a few more options
available, one of them being Containment Curves and
Edges. Click on the arrow to open this window.

10. Click in the Containment Curves and Edges window and
make sure Propagate along tangent edges is checked.

(turned on).

11. To select the Containment Curve(s), select one of the Curves

as shown below.

12. Select OK in the Selection window.

R

Faces and Bodies

b3

Cut-Revolvel

Check surfaces ¥ |

Containment Curves and #

m -
v

Propagate along tangent
edges

Points ¥

Lesson-9-27




Mill-Lesson-9

13. The Surface Rough Pocket window should appear as shown below:

Toolpath parameters ‘Surﬁace parameters | Rough parameters | F’ucketparameters|

# ToolName Dia. Cor.rad. Length # Flute Toolname: 1/2 BALLENDMILL
Tool# 1 Len. offset 1
Head # -1 Dia. offset 1
Tool dia: 05 Cornerradius: 025

Spindle direction: CW

Feedrate: 250 Spindle speed: 1069
Plunge rate: 15.0 Retractrate: 25.0
[ Force tool change Rapid retract

< | 111 | » | Comment

Right-click for options
Selectlibrary tool 0 Toolfilter

Axis Combo's (Default (1)) B Tool display... ] Refpoint..

0 Rotary axis... [ Planes... ] [ Canned text.. I

AENER

14. In the lower left corner of the Toolpath parameters page select the Select library tool...

button. Disable Filter active.

15. Use the slider bar on the right of this dialog box to scroll down and locate a 0.5 diameter
bull endmill with a 0.125 corner radius. Select the endmill by picking anywhere along its

row.
A Tool Selection - C:Amcamx3WILLATOOLSMILL _INCH.TOOLS

[MILLINCH.TOOLS ]

# Tool Hame Dia. Cor. rad. Length #Flutes | Type Rad. Type ]
¥ 75 FAGBULLENDMILLDDB25FRAD 04375 0.0625 08 4 Endmil3 Bull  Comer
¥ %6 7AGBULLENDMILLOI2SRAD 04375 0125 08 4 Endmil3 Bull  Corner
¥ 277 1/2BULLENDMILL D.031ZRAD 05 0031285 10 4 Endmil3 Bul  Corner /
¥ 278 1/2BULL ENDMILL 0.0825 RAD 05 1.0525 1.0 4 Endmil2 Bull  Comer
UN 279 1/2BULL ENDMILL 0,125 RAD 05 4 Endmil3 Bull  Carner - -
¥ 200 S/SBULLENDMILL DOFIZRAD 0,635 003125 15 4 Endmil3 Bl Comer D Fiter Active
¥ 251 S5/8BULLENDMILL 00525 RAD 1625 00625 15 4 Endmil3 Bul  Carner 38 of 338 tools
¥ 282 5/EBULLENDMILL 0125 RAD 1625 0125 15 4 Endmil3 Bul  Carner -
¥ 233 5/8BULLENDMILL 0.25 RAD 0625 025 15 4 Endmil3 Bul  Comer
¥ 294  3MBULLENDMILL 0.0313RAD 075 003125 20 4 Endmil3 Bull  Corner v ’ ¥ l ’ .3 ] ’ ? ]

16. Select the OK button to complete the selection of this tool.
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17. Make changes to the Toolpath parameters page as shown below. Set coolant on.

F "
Surface Rough Pocket [g|
Toolpath parameters | Surface parameters | Rough parameters | Pocket parameters
# Taool Mame Dia. | Corrad | Length Tool name: | 1/2BULL ENDMILL 0.125 RAD |
i1 1/ZBULLEMDMIL.. 05 0125 1.0
v Toolt Len ot
Head # D Dia. offzet:
Tool dia: Corner radius: |0.125
Coolart... [7] Spindle direction:
Feed rate; Spindle speed; | 2500
Plunge rate: Retract rate:
[] Farce toal change Fiapid retract
s | % | Comment
Right-click. for optiong
Select library toal... O Toal filker
o o
[ Tobatch il [ Flanes... ] [ Canned test... ]

18. Select the Surface parameters page and make changes to this page as shown below:
Stock to leave on drive is set to 0.020.

Surface Rough Pocket

3

Toolpath p Surface p U ‘ Fough p Focket p

-

(@) &beolute ) Incremental

() ébsolute ) Incremental

Stock tol
o m
Stock tal
o [ o

Tool containment

: & &bsolte O Incremental ST;TQ:aleg:Center OD[L]l]side
- - Lo e ] e ]
(v I[®][ 2]

Tool Containment
Specify the behaviour of the
containment boundary.

Compensate to Inside
Keep the tool inside this
boundary.

Compensate to Center

Keep the tool centerline inside
the boundary (allow up to half of
the tool to exit the boundary).

Compensate to Outside

Allow the entire tool to exit the
boundary but keep the tool edge
in contact with the boundary.
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19. Select the Rough Parameters page and make changes to this page as shown below:

Toolpath p

@) Climb

Surface p

Total tolsrance... | =i | 0.007

M aximurn stepdovn; = |1L05

() Conventional

Rough p

Pocket p

Entry options

Entry - Helix

[ Use entry paint
[ Plunge outside containment boundary

[ &lign plunge entries for start holes

Cut depths.. ] [ Gap zettings... ] [Advancedsatlings...

Tolerance selection will vary
based on the toolpath type
(roughing, semi-finish, or
finishing), tolerances of final
part, surface finish required,
etc.

For the purposes of this
tutorial, we will use .001 for
both roughing and finishing to
find a balance between
accuracy and calculation time.

Typical tolerance ranges are
from .0001 to .001.

20. Select the Cuts depths button make the necessary changes.

Cut Depths

Abszolute depths

Relative to

() Absalute

X

() Incremental

Incremental depths

Keep top cut at max. stepdown

Adjustment to other cuts 0o

[ Auto-detect flats (when processing)

Critic:al depths. ..
Clear depths

[Mate: drive stock is included in adjustment. )

*' (v (% ][ ?]

Cut depths specify the placement
of Z-axis cuts for all rough surface
toolpaths and for finish contour
toolpaths.

Incremental cut depths
Incremental cut depths are
measured from the top and bottom
of the part for most rough surface
toolpaths and for finish contour
toolpaths.

Keep top cut at max stepdown
Available only for rough pocket
toolpaths. Forces the tool to make
the first cutting pass at the max
cut depth instead of the top of the
part.

21. Select the OK button to complete this feature.
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22. Select the Entry/Helix button make the necessary changes.

F .
| Helix/Ramp Parameters rg|
Helix | Famp
Minirmum radis: 500 % D"egogw Oow
W awirriun radius: 500 %
£ clearance: [ Fallow boundary
WY clearance:
Plunge angle: I:I
I all entry atternpts fail
Output arc moves (&) Plunge (O 5kip
Talerance: I:I
Entry feed rate
() Plungerate  (3) Feed rate

Helix/Ramp
Use this to add a ramp entry move
to the pocket roughing operation.

You can add either a helix or a
ramp entry, but not both. To
switch between ramp or helical
entry, just select the other tab and
enter the desired entry
dimensions.

The helix/ramp options are off by
default. If no helix/ramp options
are set, Mastercam plunges the
tool to the pocket depth at the
start of the toolpath.

23. Select the OK button to complete this feature.

24. Select the Pocket parameters page and make changes to this page as shown below.

Cutting method: High Speed.

Surface Rough Pocket E|
Toolpath p Surface p Rough p il | Pocket p |
Rough Cutting method — High Speed

= = ~
B B |
Zigzag Constant Parallel Spiral  Parallel Spiral,  [glfsE8e] 00 True Spiral One way
Overlap Spiral Clean Corners ha
< ?
Stepover percentage; B5.0
(ol diam. ) of flat
Stepover distance: 0.275 Spiral inside to outside High Spesd
Roughing angle:
Finish Override Feed Speed
Passes Spacing Spring passes Cutter compensation
N N N ]
Finish containment boundary O

25. Select the OK button to exit Pocket parameters.

26. It may take a while for Mastercam to create the toolpath.
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27. The screen should look like the image below:

TOOLPATH TASK 3:

FINISH THE POCKET USING SURFACE HIGH SPEED WATERLINE

2 Inthis task you will use a 0.5 diameter Ball endmill to finish the pocket.

2 The rough parallel toolpath removes stock quickly using multiple constant Z depth. Surface
High Speed Waterline also works at constant Z depth and steps down with cuts directly on

the s

urface.

1. Right click in the Mastercam Toopath Manager window (1) and click on Mill
toolpaths>Surface High Speed toolpath>Waterline...

Features | Sketch | Evaluate | DimXpert | Office Products | MastercamX6 [
| Mill toolpaths 4 New
Configurat Lathe toolpaths 4 .
Toolpaths Edit selected operations L4 Drill
| Groups 2, Pocket
=] o s
2D High Speed
BT areees
= Paste Surface rough
Delete Surface finish
Undelete Surface high speed toolpath Core Roughing
] Expand Multiaxis... Area Clearance
-8 . Rest Roughing
& Collapse FBM Drill i
Doc file... FBM Mill Yl
OptiArea
e Stock Model g
Sort R ; ptiRest
View Stock Model Compare =
Import... Stock Model Export to STL Riateilive R
Scallop
Erpan Circle toolpaths
P Horizontal Area 4
Display options... Transfarm Raster
Setuprsheet.‘. Ménual entry B
Tool list... Trim Spiral
‘__‘-- Radial
1 Hybrid
N ——
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2. The Selection screen replaces the Mastercam Toolpath window. First change the view of
the part to Front by either right clicking the mouse on the graphics screen or by using the

View icon on the Heads Up icons as shown below.

8% B creste Boundary
Toolpath

Zﬂ: Toolpath Transform

@ Stock Model 'E!-' Qf

El Front

| Toolpath Trim | Utitios T8 Graphics Options 1K Drawaxes | MR | configurat
B Manual Entry = Toggle Multi-threading Manager
Q% Q@I v © M- &
PID
H @k =
+

Rotates and zooms the model
to the front view orientation.

3. Use the same method that was used before to select the faces of the part to be machined.

Be sure to select the 2 inside end faces that are not visible.

4. There should be a total of 11 faces selected.

5. Click on OK in the Selection window.

6. Click on the top of the Containment Curves and Edges
window to expand it (1).

7. Select the Propogate along tangent edges box (3).

8. Click in the newly expanded window (2).

Features | Sketch | Evaluate | D
[ =N |

Selection 2
& X

Faces and Bodies

| Check surfaces v \

()0 ntainment Curves and

E

[¥] Propagate along tangent edges

9. To select the Containment Curve(s), select one of the Curves as shown below:

10. Select OK in the Selection window.

11. For the Toolpath Type, select the Finishing radio button, and the Waterline toolpath.

Lesson-9-33



Mill-Lesson-9

3

Surface High Speed Toolpaths - Waterline

Quick View Seltings

Tool 1/2BALLEN...
Tool Diameter 0.5

Comer Radius  0.25

Feed Fate 15

Spindle Speed 2500

Coolant On
ToolLength 3

Length Offset 2

() Roughing
Huolder (&) Firiishing
] =1 Drive
= Cut Parameters — —
5 11
& Fest Material . [:; b o
Transitions e Seallap Harizontal Area Raster
Steep 4 Shallow (0| CAD file..
Linking Parameters
2 @
Arc Fiter / Tolerance
Planes (W) Pencil Spiral Radial Check.
Coolant =
Canned Text (1]
Mige Values
= A Cantrol A
4] | &
Containment

R
Approximate start point

Diameter Off... 2

CPlane / TP.. TOP

Formula File  Default Formula

Axis Combin...  Default[1]

= edited

& =disabled

v ][ %] 2]

12. Select the Tool selection page, then Select library tool... button.

13. Select the Filter button on the right side of the Tool selection dialog box.

14. Select the None button in the Tool Types section.
15. Click on the Endmill2 Sphere type icon as shown in the picture (1) below:
16. Select the drop down arrow in the Tool diameter (2) field and set it to Equal.

17. Input the tool diameter (3) as 0.5.

Tool List Filter
T igzes / 1 s Bl 2 3
Equal | |05 ‘

x

Radius Type
Mone Corner Full
Tool Material
H55 Ceramic
Carbide UserDef1
Dpexation masking Urit masking TiCoated User Def 2
[ anr ][ Mone | [ Copyiobsetpmatl |

Reset al

[vI[% ][ 2]

18. Select the OK button to exit.
19. Select the 0.5 ball endmill.

-
A Tool Selection - C:\mcamxIWILLATOOLSMMILL_INCH.TOOLS

o (=]

|MILL_INEH TOOLS

Length| #Flutes Type Rad. Type
Endmill2 Sp. Full

# Tool Name Dia Cor. rad.
¥ o= 1/2BALL ENDMILL 05 0.25 1.0 4

Filter Active
1 of 338 tocls

(vI[(%][2]
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20. Select the OK button to complete the selection of this tool.
21. Make changes to the Tool page as shown below:

=
Surface High Speed Toolpaths - Waterline gl

Y50 kW 4 E

Toolpath Type ~
Ve Tool diameter; | 0.5

Huolder ToolMame  Dia.  Corrad. Length #
1 1/2BUL. 05 0125 1.0 4

= Cut Parameters 2 1/2Bal.. 05 025 1.0 4
& Rest Material Tool name: | 142 BALL ENDMILL

i*®

Comner radius: |0.25

R

o

Transitions
Steep / Shallow Tool number: B
Linking Parameters

Length offset:

ra

Head rumber: |0 Diameter offsst:

Arc Filer / Tolerance
Flanes [w(CS)
Coolant
Carned Test
Mise: Y alues Spindle direction: | Tl -
=] A Cantrol )
< ks Feedrate: (15.0 Spindle speed: | 2500
< >
Quick Wiew Settings FPT: | 0.015 SFM |327.2251

— A ALLEN Right-click for options
ol 5.0 Retract rate: | 50.0

: Plunge rate;
Care i 0 er et :
" Select library tool.. [ Filter Active Filter...
Cormer Radius  0.25 [] Faree tool change Rapid Riatract

Feed Fate E4176
Spindle Speed 1063 [[] Tool inspection / changs

Coolant On 000
Tool Length .
Length Dffset
Diameter OIf...
CPlane / TP.. TOP

Formula File  Default Formula
Axis Combin...  Default[1]

Comment

40.0

(SR

= edited

o (v I[% ][> 2]

22. Select the Cut Parameters page and make changes to this page as shown below:
The Add cuts

-
Surface High Speed Toolpaths - Waterline

YR HWE B E selection allows the
— user to add cuts in
aalpath Type ~
Todl Cuting ethod v shallow areas to
Halder Stepdown o
=] Cut Parameters Stepdown —> u0o —— decrease the s
© Fest Materil of surface scallops.
Transitions Add cuts
Steep / Shallow
Linking F'Daramelers Min stepdaown —» o0 T h e p rog rammer
§ Max profile . 0.0 )
il s Keep teol down wihin should consider the
o o D smoating AT o tool corner radius,
bl Vaues () % of tool diameter 200 Surface Shape1 and
= Az Control ~ 0.025 O‘M -
‘ > & P |
(uick View Settings [¥] Optimize cut order (roug h, Seml'flniSh,
122:Dlameler I;éz BALLEN.. Tool containment Tio . u Tip w flnlSh) When
Corner Radius  0.25 Compensate to: 0 ip com . ;
gEiEI:ﬂEEStZEed 12200 O Inside () Center O Dutside Stock to leave 00 maklng SeIeCtlons
Coalant On 00 on walls here .
[sglglt_heg?;:a g SJr?cllléot?s\eave 00
Diarneter Off... 2
CPlane / TP... TOF i _
Formula File  Default Formula Total cffsa cistance = v
Axiz Combin...  Default (1]
= edited
& =disabled
v ][ %] 2]

23. Select the Arc Filter / Tolerance page,
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24. Set the Total tolerances.

Total tolerance

0.00m

‘ Refine toolpath

25. Select the Refine Toolpath button and make changes to this page as shown below:

=

Refine Toolpath

Iy preferences are:

[ Create arcs in 2

Mikirmunn anz radius 0.1

M awimum arc radivs 100.0

(%) Use marimal tolerance value for both
() Tighten Line filkering tolerance
() Tighten & filkering tolerance

0.000017

)

- Shart - Best - Mitirnal
L > | -Momal > |- Befter > | -Mormal
- Long - Good - Extended
MC program Surface quality Calculation
lenath [Toolpath smoothhess) tirne:
Tolerances Distribution
Cut Lineddrc Filker Smoothing Total
tolerance tolerance tolerance tolerance:
[0.000333 + 0000334 |+ | 0.000334 = 0.001
333% J 334% j 334% 1003%
Linedare Filtering 5 ettings Smoathing Settings
Create arcz in ' [ Ore way filtering [J Use Fixed Segment Length
[ Create arcs in 42 Semerk Lewal 0.04

[ 5hift paints randamly along toolpath
[ Mirimize nurmber of paints

] Present amcs as line segments

(v [ %] 2]

Refine Toolpath

Refine toolpath allows the user to
make selections for toolpath
calculation tolerance, arc filtering,
and smoothness. The beginner
programmer can simply adjust
the sliders in the preferences
section at the top. Advanced
users can make selections
manually in the windows below.
Tolerances Distribution allows
the programmer to manipulate
the extent to which the Filtering
and Smoothing settings are
applied in the toolpath
calculation.

Line/Arc Filtering Settings
Settings for creating arcs and
lines from sections of linear
moves.

Smoothing Settings will process
the code in varied ways in order
to present it to the CNC controller
in the preferred way.

26. Select the OK button to exit Refine Toolpath.

27. Select the OK button to exit Surface High Speed Toolpaths.

28. It may take a while for Mastercam to create the toolpath. Mastercam’s multi-threading
functionality will calculate the toolpath while you continue to work. The green spool of
thread as shown below indicates threading is active.

] Parameters

I Geometry -

= E 2 - Surface High Speed (Watetline) - [WCS: TOP] - [Tplane: TOP]
B #2 - 0,5000 EMDMILLZ SPHERE - 1/2 BALL ENDMILL

& Toolpath - 0.0K - MILL-LESSON-9.NC - Program # 9
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29. If threading is not active, you can turn it on by selecting Settings>Configuration... then
making the selection indicated below on the Toolpaths tab.

- Start / Exit General zettings

- Tolerances [[] Suppress associativity warning messages
B Toolpaths

- Toalpath Manager
MWerify Interface )
. wire Backplot Automatically calculate HST defaults

Enable bulti-threading 4—

Uze exizting tools when importing operations
Dizplay zurface/plane intersections

The screen should look like the image below:
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TOOLPATH TASK 4:
VERIFY THE TOOLPATH

1. Change the view of the part to *Trimetric.

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

Toolpaths | Solids | At

% % E@a w

4. Adjust the Verify speed to fast.
o

5. Select the Play button to verify the toolpath. If it is taking too long to verify the toolpath click
on the Stop button and go to step 5.
6. Select the fast forward button to speed up the verification of the toolpaths.

k(> = (0] ]

[[Features [ Sketch | Evaluate | DimXpert | Office Products | MastercamX6 | @ Q ® 4. - H . B1. 05 o6
NI Ve [+ Mill-Lesson-9 (Defau. LA DT @ B &
]
)
- R ]
K> =D » =
emY e
Display controls -
Moves/Step |1
Moves / Refresh |10
Quality
¥ Update after each toolpath
Stop options al 1]
Stop on colison
Stop on tool change
Stop after each operation
Settings Py
A -
|verbose ¥
Information A
Operstion #
Toolpath: | Surface High Spe
Y
Tool #
Tool Label 21~ | *Trimefric

7. Select the OK button to exit Verify.
8. Save the file.
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TOOLPATH TASK 5:
POST AND CREATE THE CNC CODE FILE

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

manager.

Toopaths | Solids | At |
ST 8

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 manager window and
expand the window to the right.

Toopaths | Solids At |
TasETrey

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

Post processing @

] Output MCx file descriptor

ML file
() Ovenwite Edit
() Ak, ML extension:
[]5end ta mackine

[ MCIfile

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-9.
File name: | VIR E=S=slyge] -
Save as type: [NC Files (*NC) vl
= Hide Folders l Save l [ Cancel l

6. Select the Save button.
9. The CNC code file opens up in the default editor.

10. Select the in the top right corner to exit the CNC editor.

This completes Mill-Lesson-9.
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