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Tutorial 1: Geometry Creation Overview Of Steps Taken To Create The Part Geometry

OVERVIEW OF STEPS TAKEN TO CREATE THE PART GEOMETRY

From Drawing to CAD Model:

¢ The student should examine the drawing on the following page to understand what part is being created in
the tutorial.

¢ From the drawing we can decide how to create the geometry in Mastercam.

Create the 2D CAD Model:

¢ The student will create the upper profile of the part. Only half of the geometry is needed to create the
necessary toolpaths to machine the part.

Geometry creation commands such as Line Endpoints, Line Parallel, Rectangle, Fillet Entities, and Trim will be
used.
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Tutorial 1: Geometry Creation Tutorial #1 Drawing

TUTORIAL #1 DRAWING
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Tutorial 1: Geometry Creation Step 1: Setting Up The Graphical User Interface

STEP 1: SETTING UP THE GRAPHICAL USER INTERFACE

Please refer to the Getting Started section for more info on how to set up the graphical user interface. In this step, you
will learn how to hide the manager panels to gain more space in the graphics window.

1.1 Hide the manager panels

VIEW

¢ From the Managers group, enable all four managers as shown.

HOME WIREFRAME SURFACES S0LIDs MODEL PREP DRAFTING TRANSFORM MACHINE VIEW
E Unzoom 50% Eﬁ'liometric - lﬁ @ O ) Metallic gTranslucency ‘E Toolpaths E Levels
S Unzoomsee | 7 G Right N - @ Piastic @ Backside ft Solids ™ [k Multi-Threading
Fit  Window » Wireframe Outline
- i:J Front = - Shaded ~ QGIossy E Planes E
Zoom Graphics View Appearance P Managers
¢ The panels should be on the left side of the graphics window as shown.
A0 -8F Mastercam Design 2019 T
o e oTE @ vmeer ;e e weos [0 s O
 unzoom 0% F sometric - @ Rotate o Transtuceny [#] Tooipatns [E] Leves H Groups Tl B = W ssve Bookmark
D‘ 9 Unzoom 605 & Right one - P © 0 Q @ scisie ] Soligs [ Mut-Threading [ Recent Functions ol ¥
Ft Window o 2 Secion | Wireframe Outine Matria Advanced on  Onot New
& & Front - Tiewe | T dea ] Panes =
Zo0m Graphics vie Appearance Managers Viewsheets
evels - x)
+ATS-cEB0-0
Mo+ vebe Name Levelset | Ented
viox 0

0.6026 in
Tnch

SECTION VIEW: OFF  SELECTED ENTITIES: 0

30 cpaneTop - ANETOP - wesTr - B @ O @ @ &

Note: It does not matter which panel is currently opened. It could be the Toolpaths, the Solids, the Planes or
the Levels panel as shown.

¢ To hide all panels, click on the Auto Hide icon as shown.

Levels MOE
+PES-EF0-0
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Tutorial 1: Geometry Creation Step 1: Setting Up The Graphical User Interface

¢ The panels will be hidden to the left of the graphics window as shown.

AOAR-BRE 5 Mastercam Design 2019 - B x
HOME 'WIREFRAME SURFACES SOLIDS MODEL PREP DRAFTING TRANSFORM MACHINE VIEW MY MASTERCAM ‘@ .
T Unzoom 50% ﬁ (] Isometric + m Rotate g @ O @ ranstucency [E Toolpaths [ Levels [E] Groups ]< r< ;7V rp . 2 T save Baokmark
[ \) H
Punzoomsms |~ G Right = Cplane ~ @sadside [ Solids [t MuttiThreading [if Recent Functions X +
Fit Window T Section | Wireframe Outtine Material Advanced Show Stow | Shaw, Swap | Rtation | OnOH New
& Front - View ™ © Shaded~ Display~ | [ Panes [ Axes Gnomanst | [Giid toGrid | Position

Zoom Graphics View Appearance 3| Toolpaths & Managers Display Gid | Controller Viewsheets o

Guonauny waoay sire seueld spios suediool)

Note: To un-hide them temporally, you can click on one of the Managers to open it as shown.

Toolpaths v B X

sUQNIUN Juasay s|anaT] saue|d splos

While creating the geometry, keep the Manager panels hidden. This ensures more space in the graphics
window for the geometry.
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Tutorial 1: Geometry Creation Step 2: Create A Rectangle

STEP 2: CREATE A RECTANGLE

In this step you will learn how to create a rectangle given the width, the height, and the anchor position.

Step Preview:

|
I
| |
L L 1
2.1 Create the 130mm by 42mm rectangle
WIREFRAME
¢ From the Shapes group, select Rectangle.
HOME SURFACES ~ SOLIDS ~ MODELPREP  DRAFTING  TRANSFORM  MACHINE  VIEW  TOOLPATHS
e # /7 Line Parallel ! Arc 3 Points e ’n
+ &/ +) O
e + |, Line Perpendicular | Arc Tangent
Point Bolt Line < . Circle ¥ . Spline Rectangle Create Bounding Silhouette Turn  Relief Raster To
Position ¥ Circle | Endpoints Line Closest Center Point Circle Edge Point Manual ¥ - Letters Box  Boundary Profile Groove Wector
Points Lines Arcs Splines Shapes

Note: Select the rectangle icon as shown. If you click too close to the drop down arrow, a fly-out list of
commands appears and you can select the top Rectangle command.

¢ Enter the Width and the Height and press Enter.

Rectangle # X
Basic

Points ~
1|2

Dimensions -~
idth: |-130.000 s
eight: 42.000 :
Settings ~

[] Anchor to center
["] Create surface
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Tutorial 1: Geometry Creation Step 2: Create A Rectangle

¢ To select the position of the base point, from the General Selection toolbar, click on the drop down arrow
next to AutoCursor as shown.

f!}.&utuﬂursc:;@x;‘z +§ 5 5 —t i '“ & g: 'G? -

¢ From the fly-out menu select Origin.

K AutoCursor

+) Arc Center

'-.+ Endpoint

¢ To see the entire rectangle, right mouse click in the graphics window and select Fit as shown.

Note: To fit the geometry to the screen you can also press Alt + F1.

¢ Apreview of the geometry should look as shown.

Note: The geometry should appear in a cyan blue color which is the color for live entities.

While the rectangle is live you can adjust the dimensions or select a new base point.
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Tutorial 1: Geometry Creation Step 2: Create A Rectangle

)
¢ Select the OK button to exit the Rectangle command. @@’@)

¢ The geometry should look as shown.

Note: While creating geometry for this tutorial, if you make a mistake, you can undo the last step using the
Undo icon 9 or by pressing Ctrl + Z. You can undo as many steps as needed. If you delete or undo a step by
mistake, just use the Redo icon ™ or press Ctrl +Y.

To delete unwanted geometry, select the geometry first and then press Delete from the keyboard.

To zoom tor unzoom, move the cursor to the center of the geometry and scroll up or down on the mouse
wheel.
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Tutorial 1: Geometry Creation Step 3: Create The Parallel Lines

STEP 3: CREATE THE PARALLEL LINES

In this step you will learn how to create parallel lines to existing lines given the distance between the lines. We are
creating the lines to use as part of the geometry as well as the construction lines.

Step Preview:

80
— 33 — 0=

b1
32
| 225 14

WIREFRAME
¢ From the Lines group, select Line Parallel.

A OHE - BT 9 5 C\Use

FILE HOME { WIREFRAME J SURFACES SOLDS MODEL PREP DRAFTING TRAMNSFORM MACHINE VIEW
. — 0 Fd f L f .
+ |(+;‘| / (" Line Parallel) @ k Arc 3 Points ] I:l A rTzl E EE
L + |, Line Perpendicular | Arc Tangent el

Point Bolt Line . Circle - . 5pline Rectangle Create Bounding 5ilhouette Turn
Position= Circle | Endpoints - Line Closest - Center Point ' Cirde Edge Point ~ | panual ~ - Letters  Box  Boundary Profile

Points Lines Arcs Splines Shapes

¢ [Select a line]: Select Entity A as shown.

Select Entity A
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Tutorial 1: Geometry Creation Step 3: Create The Parallel Lines

¢ [Select the point to place a parallel line through]: Pick a point to the left of the selected line.

EPick a point herej>

Note: The color of the geometry is cyan which means that the entity is "live" and you can still change the line
parameters if needed.

¢ Inthe Line Parallel panel, enter the Distance 35.0.
¢ Press Enter to move the line to the proper distance.

Line Parallel 2 %

Basic
Entity A

Method: (® Point

_) Tangent
Offset Distance -~
-
-
Direction [al

®) Selected side
_ Opposite side
_ Both =sides

Note: To continue using the same command you can either select the OK and Create New Operation button

K)@) ® or press Enter. To exit the command you can either start a new command or select the OK button.
PO®

¢ Press Enter to continue.
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Tutorial 1: Geometry Creation Step 3: Create The Parallel Lines

¢ [Select a line]: Select Entity B as shown.

Select Entity B

¢ [Select the point to place a parallel line through]: Pick a point to the left of the selected line.
¢ Enter the Distance 10.0.

Line Parallel B ox

Basic

Entity A

Method: (® Point

_ Tangent
Offset Distance ~
10.000 - : a
Direction i

#) Selected =ide
! Opposite side
_! Both sides

¢ Press Enter to move the line to the proper distance.

¢ Press Enter to continue.
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Tutorial 1: Toolpath Creation Overview Of Steps Taken To Create The Final Part:

OVERVIEW OF STEPS TAKEN TO CREATE THE FINAL PART:
Create the necessary Toolpaths to machine the part:

¢ The student will set up the stock size to be used and the clamping method used.

¢ AFacing toolpath will be created to remove material from the face of the part.

¢ ARoughing toolpath will be created to remove the bulk of material in preparation for a finish toolpath.
¢ AFinish toolpath will be created to machine the leftover material from the roughing operation.

Backplot and Verify the file:

¢ Backplot will be used to simulate a step-by-step process of the tool’'s movements.
¢ Verify will be used to watch a tool machine the part out of a solid model.

Post Process the file to generate the G-code:

¢ The student will then post process the file to obtain an NC file containing the necessary code for the machine.
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Tutorial 1: Toolpath Creation Part Setup:
PART SETUP:
SETUP SHEET:

TYPE: General Turning Tool FLUTE LENGTH:

DIA OFFSET: OVERALL LENGTH:

HOLDER: CORNER RAD:

NUMBER: 1 # OF FLUTES:

LENGTH OFFSET:

T0101: General Turning Tool - OD ROUGH RIGHT - 80 DEG.

TYPE: General Turning Tool FLUTE LENGTH:

DIA OFFSET: OVERALL LENGTH:

HOLDER: CORNER RAD:

NUMBER: 21 # OF FLUTES:

LENGTH OFFSET:

T2121: General Turning Tool - OD FINISH RIGHT - 35 DEG.
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Tutorial 1: Toolpath Creation Step 1: Select The Machine And Set Up The Stock

STEP 1: SELECT THE MACHINE AND SET UP THE STOCK

In Mastercam, you select a Machine Definition before creating any toolpath. The Machine Definition is a model of your
machine’s capabilities and features. It acts like a template for setting up your machine. The machine definition ties
together three main components: the schematic model of your machine’s components, the control definition that
models your control capabilities, and the post processor that will generate the required machine code (G-code). For a

Mill Essentials exercise (2D toolpaths), we need just a basic machine definition.

Note: For the purpose of this tutorial, we will be using the Default Mill MM machine.

1.1 Unhide the Toolpaths Manager panel

¢ From the left side of the graphics window, click on the Toolpaths tab as shown.

Toolpaths v B X

P Bk ERFEolL 7 @
BEMN|YACS HKNEplkel- L@

SUORIUNA JUasay s|aiaT] Seue|d spI0S suledool

¢ Pin the Toolpaths Manager by clicking on the Auto Hide icon as shown.

Toolpaths O
P hhix ERwEcl 7@
BEA vyaro 5 K- ®

¢ The manager panels will be translated to the lower left corner of the graphics window.

:innlpatha S5olids Planes Lewvels Recent Functions

Note: If a Machine Group already exists in the Toolpaths Manager, skip the next step.
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Tutorial 1: Toolpath Creation Step 1: Select The Machine And Set Up The Stock

1.2 Select the machine

Note: If another machine is already selected, from the Machine ribbon in the Machine Type group select
Design. Then in the Toolpaths Manager, click on the Delete all operations, groups and tools icon to remove
Toolpaths v B X
B hix ERZ|oL @ @
the existing Machine Group. 8~ ® ¥ 4 L5 Wokl- L@

¢ Press Alt + F1 to fit the geometry to the screen.

MACHINE

¢ Fom the Machine area, click on the drop down arrow below Lathe and select Manage List.

HOME WIREFRAME SURFACES SOLIDS MODEL PREP DRAFTING TRANSFORM ART VIEW
E - .. . o —
¥ b . | - : ’ % g F | % Image Capture '-1 &= Backplot
als @ m " d 2 OLl P 2 Y G1 o \

[Eh Clear Image List - w2 Veri
¥ g a%
Mill g Mill-Turn Wire Router Design = Control Machine Material = Backplot Verify | Generate | Create Run

v v v b4 Definition Definition

Default pe Job Setup Simulator = Post Setup Sheet

ToohCmm) - x

¢ Select LATHE DEFAULT MM.MCAM-LMD from the list and press Add.

Machine Simulation Tu

B Machine Definition Menu Management *

Current Machine Definition Directory: Machine Definition Menu Items:
Bﬁ | s'shared Mcam 20 18\CNC_Machines', |

ALATHE DEFALLT MM, MCAM-LMD
LATHE DEFALLT.MCAM-LMD
VTL RIGHT TURRET MM.mcam-md
WTL RIGHT TURRET.mcam-imd

Remove

v ® ?

Note: Once you select the Lathe Default the ribbon bar changes to reflect the toolpaths that could be used
with Lathe machine.
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Tutorial 1: Toolpath Creation

Step 1: Select The Machine And Set Up The Stock

¢ Select the plus sign (+) in front of Properties in the Toolpaths Manager to expand the Toolpaths Group

Properties.

ElHH Machine Group-1
_|]_|_ Properties - Lathe Default MM
MRS Toolpath Group-1

Select the plus sign

¢ Select Tool settings to set the tool parameters.

EIEH Machine Group-1

----- a Toolsettings
P £ Stofk setup
EI---SES Toolpa] | Group-1

CSelect Tool settings j

¢ Change the parameters to match the screen shot in Figure: 1.2.1.

Figure: 1.2.1

Default program number is used to enter a number if your
machine requires a number for a program name.

Assign tool numbers sequentially allows you to overwrite the
tool number from the library with the next available tool number.
(First operation tool number 1; second operation tool number 2,
etc.).

Warn of duplicate tool numbers allows you to get a warning if
you enter two tools with the same number.

Override defaults with modal values enables the system to
keep the values that you enter.

Feed Calculation set to From tool uses feed rate, plunge rate,
retract rate, and spindle speed from the tool definition.

Machine Group Properties

Fles  Tool Settings  Stock Setup

Defaut progmnumber  [1 |

Feed Calculation

@ From tool

O From material
O From defauits
O User defined

Retract rate
Plunge rate
[ Adust feed on arc mave

Minimum arc feed  125.0

Tool Clearance
Rapidmoves
A..

Material

Toolpath Carfiguration
Assign tool numbers sequentially

Wam of duplicate tool numbers
1 Wam on mil tol oriertation corflict

[ Use tool's step. peck, coclant

[ Search ool lbrary when
entering tool number

Advanced options
[[]Ovenide defaults with modal values
Clearance height
Retract height

Feed plane

Sequence number

Inremert

[ALUMINUM mm - 2024

| [ Lathe Eat Select

Mil Edit

AR

?
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Tutorial 1: Toolpath Creation Step 1: Select The Machine And Set Up The Stock

Machine Group Properties x

Files  Tool Settings(Stock Setup

¢ Select the Stock Setup tab to define the stock.

Stock

b 4 =

() Right spindle Delete
¢ Choose the Properties button to set up the stock for the Left Spindle, "9  tetbened

¢ Define the stock by setting the stock geometry (Cylinder) and entering the stock dimensions.

¢ Ensureyou enable Use Margins and enter the values as shown in Figure: 1.2.2.

Figure: 1.2.2

Machine Component Manager - Stock X

Or 4!

o ‘Sm:k

Geometry Position/Orientation On Machine

Translucency

Solid Transparent
Color: &= i "

Geometry: |Cylinder ~

Make from 2 points. 0D margin
Select.

Select.

Lengtn: (1300 Select.

Position Along Axis
Right Mergin
30

Select

s |2 v Use Margins ;/

Preview Lathe Boundaries.

OD is used to enter the outer diameter of the final part. You can also click on the Select button and pick a point
from the geometry. Length is used to enter the length of the finished part. Again you can click on the Select
button and pick a point from the geometry.

Use Margins allows you to add extra stock to the final part size. OD margin allows you to enter a value as a
radius value that will be added to the final part to define the stock’s outer diameter. Left margin allows you to
add a value to the stock’s left side. Right margin allows you to add a value to the stock’s right side.

Note: The stock model that you create can be displayed with the part geometry when viewing the file or the
toolpaths, during backplot, or while verifying toolpaths. You can create stock on the left or right spindle.
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Tutorial 1: Toolpath Creation Step 1: Select The Machine And Set Up The Stock

¢ Select the OK button to exit the Machine Component Manager - Stock dialog box.

¢ Ensure that Left Spindle is selected and then select the Properties button in the Chuck Jaws area as shown.

g &

Chuck Jaws

Delet
@ Left Spindle ) (O Right Spindle s
ot Defined) (Mot Defined)

¢ Make the necessary changes to define the chuck size, the clamping method and the stock position. Ensure
that you choose the clamping method OD #1 as shown.

Machine Component Manager - Chuck Jaws X
Orné !
Name: |Chu|:k Jaws (Left Spindle)
Geometry
Translucency
Solid Transparent
Chord tolerance: |0.025 Color "] I 3
Profile
(@ Parameters O Chain
Clampmg method Reference point on geometry

Paosition

[v]Fram stock

Grip on maximum diameter

Grip length
OD # oD #2 0D #3 QD #4
I_,i-— 19.0
> | User Defined Position
L 860
Make from 2 points
J idth
o -1360 From Machine
[
Width step Select £ only
Thickness L&
Height step Preview Lathe Boundaries
v ®x ?

Position parameters determine where the reference point is in relation to the stock.

From stock positions the chuck jaw on the stock using the selected clamping method's reference point. You
can choose how much of the stock the jaw grips.

¢ Select the OK button to exit the Machine Component Manager - Chuck Jaws dialog box.
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Tutorial 1: Toolpath Creation

Step 1: Select The Machine And Set Up The Stock

¢ Set the Display Options as shown.

Dizsplay Ontion

[«] Left stock []Right stock
[v]Left chuck Right chuck
Tailstock Steady re

[ ]shade boundaries

( Fit screen to boundaries.)

All

Mone

¢ Select the OK button to exit the Machine Group Properties dialog box.

¢ Press Alt + F1 to fit the drawing to the screen.

¢ The stock should look as show.

[

Note: The stock is not geometry and cannot be selected.

Mastercam 2019
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Tutorial 1: Toolpath Creation

Step 2: Face The Part

STEP 2: FACE THE PART

Face toolpaths allow the user to quickly clean the stock from one end of the part and create an even surface for future
operations. Note that we do not have to chain any geometry to create the toolpath because of the extra material we
specified on the right face in the stock setup. You can also select points to dictate where Mastercam will create the facing

operation.

Toolpath Preview:

TURNING

¢ From the General group, select the Face icon.

FILE HOME ‘WIREFRAME SURFACES S0ouDs MODEL PREP DRAFTING TRANSFORM ART MACHINE VIEW TURNING
= — L]
B S =g 1 I )
= ] D = = ) - i
Rough Finish Drill Face Face Conto.. C-axis Con.. Cross Cont.. FaceDrill = Stock Flip  Pickoff/Pull... Stock Tran
General

C-axis Part Handling

¢ Select the OD Rough Right - 80 Degree tool and enter the comment as shown.

Toolpath parameters  Face parameters

~ Tool number. Offsetnumber
Station number. Tool Angle.
0101 RO& T0202R08
0D ROUGHRIGHT -} OD ROUGHLEFT - Feedie 02 |@mmrev Ommimin  microns
[Finishfeed rate: 01 mmjrev  (_)mm/min microns
Spindle speed: O css @RPM
[IFinish spindle speed: 1000 css RPM
T1111RO.8 T1212R08 Max spindle speed: Coolant.
0D Left55 deg QD Right55 deg
Home Position
125. Z:250. From Machine v Define
0. T. Force tool ch Tobach
ODFINISHRIGHT -..  OD FINISH LEFT -. [JForce ool hinge LTobats

m m v Comment
[ Show library tools Right-click for aptions Face the part
Select ibrary tool. Toolier,

Auis Combination ] Spindle Origin

L | LeffUpper Misc values. Stock Update O
Spindle origin: Lathe lower left Z0.

Ref point.

Tool Display. Canned Text.

[« ] %] »

Note: The Feed rate and the Spindle speeds are based on the Mastercam Tool Definitions. They can be

changed at any time based on the material that you are going to machine.
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Tutorial 1: Toolpath Creation Step 2: Face The Part

¢ Next you will have to set parameters in the Face parameters page.

Note: If you accidentally click on the OK buttonM before you set the parameters in all of the pages the

=88 Machine Group-1
[H-1l1 Properties - Lathe Default MM
(-8 Toclpath Group-1
B 1-Lathe Face - [WCS: TOP] - [Tplane: LATHE UPPER L
et
i U0 ageral Tuming Tool - 0D ROUGH RIGHT -
il Geometry -
+2F Toolpath - 5.8 - TUTORIAL #1.NC - Program =0
i Update stock

toolpath has, from the Toolpaths Manager, click on Parameters as shown. »

Once you complete all the pages and select the OK button from the Toolpaths Manager, click on the
Regenerate all dirty operations icon to ensure that all the changes you made were applied to the toolpath.

WX hOERSEo L 7 @

¢ Select the Face parameters tab and make all of the necessary changes as shown.

A Lathe Face %
Toolpath parameters  Face parameters
Tool Compensation
Compensation
type:
Compensation
Q| Select Points.. direction
Entry amount Left -
(@) Use stock
; Follotr
Finish Z. around comers
Rough stepover: r
ver:  Maximum number of finish passes
— Retract amount.
Rapid retract
L Stock to lsave: O Comer.
b O Lead In/Out
[] Cut away from center line O Filter.
O Tool Inspection...
O Chip Break
O Second Feed/Speed

Entry amount sets the height at which the tool rapids to or from the part.
Rough stepover sets the roughing pass value.

Finish stepover sets the finish pass value.

Overcut amount determines how far past the center of the part the tool will cut.

Retract amount determines the distance the tool moves away from the face of the part before it moves to the
start of the next cut.

Stock to leave sets the remaining stock after the tool completes all passes.

Cut away from the center line sets the tool to start cutting closest to the center line and cut away from the
center line at each pass.
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