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Objectives
The student will use a template to create 3D geometry splines that will represent the body of a car. The student
will then create a surface (skin) for the car which will be used to create a 3D toolpath to machine the shape of
the car on a CNC machine. This tutorial covers the following topics:

© Navigation of the Mastercam menus

© Creation of splines and 3D surfaces

© Shading and surface manipulation

© Constructing 3 dimensional geometry

© Surface selection methods

© Surface Rough Pocket toolpath

© Parameters for Surface Rough Pocket toolpath

© Surface Finish Flowline toolpath

© Parameters for Surface Finish Flowline toolpath

© Verification of the toolpath

© Posting of NC file
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Definitions and Overview

In this next project you will create the following Splines and Surfaces.

Spline Definition
& A spline is a curve that passes through a series
of points. In the following example you will create
a spline by sketching a number of points.

Here is an example of splinel

.,

Surface Definition
© “Surfaces are widely used to describe complex
objects such as a car, ship and airline body, as
well as their dies and molds.”

© “A surface is the shape representation of a part’s
skin defined by mathematical equations. A
surface normally consists of many sections of
patches that are blended together to form an
entity.”

Overview

© To create the body of the Concept Car the user will
complete the following steps:
© Open a template file called cartemp.MCX. The

template breaks the material into 6 cross sections.

© Create 6 splines. The splines will represent the
skeleton of the Car body.
© Create a surface using the 6 splines.

| |
L
Keep Points in Squore

start Spline
in Fed Box
End Spline in Green Box z 0.00
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GEOMETRY CREATION
Customizing the toolbars

& Before starting the geometry creation we should customize the toolbars to see the toolbars
required to create the geometry and machine a 2D part. See Getting started page A-4

<& Toolpaths/Solids Manager to the left of the screen can be hidden to gain more space in the
graphic area for design. Press Alt + O to remove it.

& Before starting the geometry make sure that the Grid is enabled. It will show you at each
moment where is the part origin. See Getting started page A-5 for details.

& Note: The stock size for this project is
shown in the diagram on the right.

Be sure todraw in a

N
flat boundry surface at
Z=-1"
STEP 1:

OPEN THE CONCEPT CAR TEMPLATE.

File Fle Edit View An
© Open

© Select Cartemp.MCX already downloaded from the www.emastercam.com/files/
or select it from the floppy disk. Check with your instructor if you are not sure of the location of the
file.

© The representation of the template
should be on screen, shown at right.

7 A ank.. | fin =l - % T

HEvE6E

o] Callh

File
© Save As
© Save the file under a different name.
Use your initials followed by the first
4 letters of your last name.

STEP 2:

HIEEY LY AN
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CREATE SPLINES.

& During the geometry creation of this tutorial, if you make a mistake you can undo the last step

using the Undo icon. You can undo as many steps as needed. ol

& If you delete or undo a step by mistake, just use the Redo icon. cx
© Set up the attributes from the Status bar.
30 | Gview |Planes | Z:]0.0, - w | Level: |7 - | | Attributes |,|r. - | | - | | - || WCS | Groups
Select level
© Select Level from the Status
Bar. M [evel Manager, E|
© Enable Used or named in List
. Murnber Wizible Mame 1t Entitiez Lewel Set
Level field to see Only the 1 5w Z depth 05" 28
2 Zdepth1.5" 28
levels already used to create 3 Tdowh 25" 25
4 zdepth 35° 25
the template. 5 zdepth 45" 28
E zdepth 5.5 24
7 ¥ Stock 12
10 = Splines 3
i Surface 0
Y 13 ® wheels 13
Select Used or 14 % fules 8
16 ® 4
named 25 ® 7
\\
SeleCt A” ain Lewvel List Levels
off button Murnber: ES O Used
| |Splines \ |
Lewvel Set: N MNamed
\ | [% Uzed or named
© Select All off button in Visible g main level always visible
Levels to keep ViSible Only the [ 0nly™WNay geometry on main level () Range | | |
Main Level number 10 on Visible Levels
which we are going to create [ aon [ aror
the splines.
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—

I | evel Manager

© Make Levell “Z depth 0.5”
P . o Murnbeer Vizsible M arme # Entities Level Set
visible by selecting the V|§|ble ; T TYREE
column as shown to the right. 2 Zdepth 15" 28
zdepth 25" 25
T4 zdepth 3.5" 25
5 zdepth 45" 28
g zdepth 5.5" 24
7 bl Stock 12
10 * Splines 3
11 Surface a
Select the 13 % wheels 13
e 14 ® Anles g
visible column 15 u :
255 X 7
© Select the OK button to exit.
b gin Lewel Lizst Levels
Mumber: Mame: (O Used
| |Splines |
Lewvel Set: O Named
| | [ % ] () Used or named
b ake main level always vizgble
[ Orly display geometry on main level (O Range | | |
Wigible Levels
[ alon ][ anon

b I
© Change the View to Right Side @ '@“
© Use Fit icon to fit the geometry to the screen. @

System color: 12]
© Click on Color from the Status Bar and select white color 7 | 0.0 ﬂ Leyvel: | 10

no.15

Colors r'g
© Select the OK button to exit. Colors. | Custormize |
Cument color: lﬁ ,_ 16 Colors | Select |

ERENEEN AN | mN
J U O o _
[ /A

® Click on value next to Z: from the Status Bar L.0IN -

Color white
© Enter 0.5 (This sets the depth to 0.5) -
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STEP 2.1:
CREATE SPLINE 1 (BACK OF CAR)

Create
© Spline

© Manual spline

© Start the spline in the top right red box.
Check points to form the spline within
the blue box. Continue until you end up
in the bottom green box.

© Press [Enter] to create spline.

& At each moment you can undo the
last command by using the Undo

|
icon. You can undo as many steps as you need.

& To delete an entity, preselect it first and then select the Delete icon.

Edit
© Trim/Break
© Select Trim/Break

© Select Trim 1 entity icon from the ribbon bar B8 G (5 (4 O

& With the cursor, click on the part of the spline you want to keep (1), then the vertical blue line it
intersects with (2).

© With the cursor, click on the part of the spline you want to keep (3), then the horizontal blue line it
intersects with (4).

ook v |

& Repaint the screen when necessary. @
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STEP 2.2:
CREATE SPLINE 2 (1.5 FROM BACK OF STOCK)

© Set up the attributes from the Status bar.

Planes

Z=

Select level

© Select Level from the Status Bar.

© Make Level 1 “Z depth 0.5” invisible by selecting the check mark in the Visible column.(The check

mark will be removed).

© Make Level 2 “Z depth 1.5” visible by selecting the Visible column as shown to the right.

M Level Manager

& N visible | Mame # Entities
' Z depth 0.5 |28
Z depth 1.5" 28
1 z depth 2.5" 25
! 2 depth 3.5 25
' z depth 4.5" ' 28
i 2 depth 5.5" 24
E Stack E 17
' Splines !
S 1
i Surface 0
! E Wheels E 13
.. 14 ! | Ales i
Select the visible T ; P4
column for Level 2 258 3
< >
Main Lewel List Levels Vigible Levels
© Select the OK button to exit. Number: Name: " Used ul
|1D Splines £ Mamed x
Level Set ' Used or named All off
v Make main level abways visible E;.-/” ‘ * ‘ C? |
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© Click on the color from the Status Bar and select
purple color no.13 Colors | Customize |

Curertcoior:  [12 ] 16Colors | Seleat |
EEECEEE N

© Click on value next to Z: from the Status Bar _I
£ . -
© Enter 1.5 (This sets the depth to 1.5)

© Select the Manual spline icon.

© Start the spline in the top right red box and click points until you end up in the bottom green box.
Be sure to stay out of the axle hole
area and stay in the blue lines.

© Press [Enter] to create the spline.

© Select the OK button to exit.

© Select the Trim/Break Ll
icon.
© Select Trim 1 entity icon.

B 6 B &4 O

Fc S e 0 (reen Hox

© With the cursor, click on the part of
the spline you want to keep , then the vertical blue line it intersects with.

© With the cursor, click on the part of the spline you want to keep , then the horizontal blue line it
intersects with.

ookl ¢ |

STEP 2.3:
CREATE SPLINE 3 (2.5” FROM BACK).

© Set up the attributes from the Status Bar | I
as shown in the previous steps. Flanes L 5// ¥ |Leve 1':'/1

© Select Level from the Status Bar.
Z Value Color Level select

© Make Level 2 “Z depth 1.5” invisible by selecting the check mark in the Visible column.
© Make Level 3 “Z depth 2.5” visible by selecting the Visible column.

© Click on Color from the Status Bar and select light blue color no.11
© Click on value next to Z: from the Status Bar
© Enter 2.5 (This sets the depth to 2.5)
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© Select the Manual spline icon.

© Start the spline in the top right red box and click points until you end up in the bottom green box.
Press [Enter] to create the spline.

© Select the Trim/Break icon. E
© Select Trim 1 entity icon. B0 G () 4 O

© With the cursor, click on the part of the spline you want to keep , then the vertical blue line it
intersects with.

© With the cursor, click on the part of the spline you want to keep , then the horizontal blue line it
intersects with.

ookl ¢ |

STEP 2.4:
CREATE SPLINE 4 (3.5” FROM BACK)

© Set up the attributes from the Status bar as shown in the previous steps.

© Select Level from the Status Bar.

© Make Level 3 “Z depth 2.5” invisible by selecting the check mark in the Visible column.
© Make Level 4 “Z depth 3.5” visible by selecting the Visible column.

© Click on Color from the Status Bar and select blue color no.94

© Click on value next to Z: from the Status Bar
© Enter 3.5 (This sets the depth to 3.5)

© Select the Manual spline icon.

© Start the spline in the top right red box and click points until you end up in the bottom green box.
Press [Enter] to create the spline.

© Select the Trim/Break icon. E
© Select Trim 1 entity icon. =SB (4]

© With the cursor, click on the part of the spline you want to keep , then the vertical blue line it
intersects with.

© With the cursor, click on the part of the spline you want to keep , then the horizontal blue line it
intersects with.

ookl ¢ |
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STEP 2.5:
CREATE SPLINE 5 (4.5” FROM BACK)

© Set up the attributes from the Status Bar as shown in the previous steps.
© Select Level from the Status Bar.

© Make Level 4 “Z depth 3.5” invisible by selecting the check mark in the Visible column.
© Make Level 5 “Z depth 4.5” visible by selecting the Visible column.

© Click on Color from the Status Bar and select green color no.10.

© Click on value next to Z: from the Status Bar
© Enter 4.5 (This sets the depth to 4.5)

© Select the Manual spline icon.

© Start the spline in the top right red box and click points until you end up in the bottom green box.
Be sure to stay out of the axle hole area and stay in the blue lines.
© Press [Enter] to create the spline.

© Select the Trim/Break icon.
© Select Trim 1 entity icon. B 5 () (4]

© With the cursor, click on the part of the spline you want to keep , then the vertical blue line it
intersects with.

© With the cursor, click on the part of the spline you want to keep , then the horizontal blue line it
intersects with.

ook ¢ |

STEP 2.6:
CREATE SPLINE 6 (5.5” FROM BACK).

© Select Level from the Status Bar.

© Make Level 5 “Z depth 4.5” invisible by selecting the check mark in the Visible column.
© Make Level 6 “Z depth 5.5” visible by selecting the Visible column.

© Click on Color from the Status Bar and select royal blue color no. 9.

© Click on value next to Z: from the Status Bar.
© Enter 5.5 (This sets the depth to 5.5).
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© Select the Manual spline icon.

© Make a small spline as shown in the
picture. Start the spline in the right red
box and click points until you end up in
the bottom green box. Press [Enter] to
create the spline.

© Select the Trim/Break icon.

© Select Trim 1 entity icon.

BEEEE
© With the cursor, click on the part of the spline you want to keep , then the vertical blue line it
intersects with.
© With the cursor, click on the part of the spline you want to keep , then the horizontal blue line it
intersects with.

ook ¢ |

SURFACE CREATION
STEP 3:
CREATING THE SURFACE.

© Select Level from the Status Bar. Planes | I:| 5.5 < - ¥ | Level: | 10

© Make Level 6 “Z depth 5.5” invisible by selecting the check mark in the Visible column to remove it.

o “" ” .

Make Level_ll Surface” Visible [’ Level Manager

and the Main Level. Select

number 11 in the Number SN vishle |. Mame |. # Entities
1 : 1 Z depth 0.5 28

column as shown. 2 | Z depth 1.5" 128
3 1 i 2 depth 25" L 25
4 z depth 3.5 25
5 ! ! z depth 4.5" ' 28
g . i 2 depth B.A" 24
7 E E Stock, E 17
10 0 ' Splines ‘B
1 \ | Surface 0

7’?3(' iadheels 13
14 ! | dles ' 8
16 : Y|
el '3
Click on no. :
11

< . ' ' >
hain Lervel List Levels Wigible Levels
MHumber: Mame: " Used
|'I1 Surface ™ Mamed Al
Level Set. {* Uszed or named All off
| b
¥ Make main level aways visible @’, ‘ % ‘ C? ‘
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© Click on Color from the Status Bar and select green
color no. 2.

Colars l Customize ]

Curentcolor: |2 [l 16Cobors | Seleat

|
UL CLLLEL T REL TR

© Select Graphic View Isometric. @ % @@

© Use Fit icon to fit the geometry to the screen. Chaining ['E
() Cplane (503D
Create
© Surface

© Ruled / Lofted

—
Clwsi

O]
© Select Window button in the Chaining dialog box.

<  While the chaining dialog box is open it can be moved by
selecting the title bar and dragging it to a desired location.
© Select a window around all splines.
© Select the smallest line at the top corner,
they will then all be highlighted in Yellow.

© Select the OK button to exit Chaining

dialog box.

© Select the OK button from the ribbon bar.

A
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© A wireframe representation of the
surface should appear around the
splines.

STEP 4:
VIEW THE SURFACE AS A SOLID
IMAGE.

Shading allows you to view surfaces.
However, it takes a lot of computing power
and will slow down the performance.

© To turn the shading feature on select the Shaded button. EI or Alt +S

© To turn the shading feature off select the Wireframe button. or Alt +S
© If you like what you see, continue. If not, go back and re-create the splines. Be sure to delete the
surface and the splines before you go back and create new ones.

STEP 5:
MIRROR THE SURFACE.
Xform
© Mirror
© [Select entities to mirror]:Click on the surface (it should change color).
@ C? r.i.".irrclr Er
© Select End Selection button from the ribbon bar. EndlSelection Mo Cooy o
© Make sure that Copy is enabled. . C g C
© Enable Preview and Fit to be able to see the final result of mirror. et

-

© Select two points button.

-

-

@u@g@
)

\

Select two points =
button Prresviem

v

:

I~ Fit

Aftributes
[~ Use New Attributes

(v Q] 2|
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© The system brings you into the graphic area where you can select the two points as shown in the
following picture.

© [Select first point of mirror line]: Select Endpoint A (Make sure that you select an endpoint as shown
in the picture)

© [Select second point of mirror line]: Select Endpoint B

© The preview should look as shown.

© Select the OK button to exit.

Screen
© Clear colors

© Use Dynamic Rotation icon to move the image around.
© Click on the screen to stop rotating the part.

Project Workbook 8-15
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STEP 6:
r |
TO CHECK THE SHAPE OF M | evel Manager,
TH E CAR- Mumber Yisible M ame # Entities Lewvel Set
1 Zdepth 05" 28
2 Z depth 1.5|'I' 28
© Select Level from the Status 2 ;gzgt: 2y 2
bar. 5 2depth 45" 28
L. 3 zdepth 55" 24
© |n the Visible column; 7 Stock 12
10 s Splines 8
© Turn on “surface” 1 % Sutace 2
13 * ‘wiheel 13
© Turn on “wheels” I 9 g
« ” 16 4
© Turn on “axles B 3
© Select the OK button to exit.
ain Lewvel List Levels
Murmber: Marne: (O Used
| |Splines |
Level Set: O Named
| [
(% Uzed or named
Make main level always visible
[ Only display geometiy on main level () Range | | |
izible Levels
[ alon ][ Aok

© Shade the part.(Alt +S)

© Unshade the part. (Alt +S)

0.72580
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© Select Level from the Status bar.  [[* A1 . 3]
© In the Visible column; — ~

“ ” Mumber Wizible Mame # Entities Lewvel Set

© Turn off “wheels 1 Zdepth 05 28
2 Zdepth 1.5" 28
© Turn off “axles” 3 zd:;L 25" &
“ ” 4 zdepth 35" 25
© Leave on “surface p Cdonthas" 78
© Leave on “Splines” b zdeptha Sl o4

i X JSteck (12 [
© Turn on Level 7 “Stock” 0 # Splines E
. 11 ks Surface 2
© Select the OK button to exit. 13 Wheels 13

14 Ales a
255 7

I ain Level Ligt Lewels
Number: N arme: () Used
|1n | |Sp|ines |

Level Set: O Hamed
| L& ]

() Used or named

Make main level always visible

D Only display geometry on main level O Range | | |

Yisible Levels

[ aton ][ anof

© Set planes to Top.

B - @ |7 %
i~ |EF Top gwes)
BT Front (wes)

— | B right wcs)
© Select Graphic View Isometric. D © @@

© Use Fit icon to fit the geometry to the screen. El E Planes by salid Face

#2 Planes by geometry

@ Marmed Yiews.

ﬁ? Planes = Gview

STEP 7
SAVE THE GEOMETRY

© Select Save As
© Type “LastName_8” in the filename spot.
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TOOLPATH CREATION
STEP 8:
SET THE MACHINE TYPE.

<& Before defining the stock check in the Toolpath Manager for an existing Machine Group, if there
is one use it instead of adding another one

Toolpaths  Screen Settings  Help

Machine type B T
© Select Mill Lathe b C:\MCAMX\CNC_MACHINES\3 - AXIS HMC.MMD
© Select Default Router | CMCAMX\CNC_MACHINES\3 - AXIS VMC.MMD

& For the exercise purpose

we are using the default machine. Please check with your instructor to select the proper
machine and post attached.

© To display the Toolpaths Manager press Alt + O.

Fiibbon Bar

oolpaths ] Solids |

EEE packie Gronn 1
H-ma Machine Group 1
-1l Properties - Machine 1
522
O

0.94558
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Toolpaths l Solids ]

STEP 9: LExtend here
SET UP THE STOCK TO BE MACHINED.

E--EE Machine Group 1
(-1l Properties - Generic Mil
g2-82

OEO

Toolpaths l Solids ]
%k &Sk 2
ZE val 5

E-EE Machine Group 1
P LlL Propetties - Generic Mil

Select the plus
© Select the plus in front of Properties to %
expand the Machine Group Properties

of W B i

=
=

o

Toolpaths ] Solids ]
vk ik SEPch 2

=R wal &
E-EE Maching Group 1

=-4lL Properties - Generic Mil
{5 Files

@ Tool settings

X Stock setup
- Safety zone

Select stock
setup

© Select Stock setup

w S T /W @ B il

© Change the parameters to match the following screenshot.

© The stock shape should be set to Rectangular. Aachine Creup Dioa;es X
© Select Bounding box for the system to Floe | TolSeling| ok et sty Zone
automatically find the part overall dimensions. L=y
© Select OK on the Bounding Box dialog box. L
© Enable Display stock as Wireframe and enable i
Fit screen to the stock. ©@FRectangar O Sold

) Cplindrical ) File
Aixis

Display v /'l\ %
Fit screen 35 B0

P
P
() Wire frame ( . i S~ \I
L
O Solid U - ~. v ]
i + S
Stock Origin //lk-;‘\//’ ‘,N.\J\QZ
~ ~ ~ -
In view - S - 15
coordinates S " ¥ - -~ \'
~ " -~
« [30 e
v 178
z |00

%]

/-—-‘-'\;
Select camers... {I Bounding box )

[ ansufaces | [ alScids | [ AlEntvies | [ Unselectal |

[ Use Machine Tree
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Machine Group Properties: g]
© Select the Tool Settings tab to set the :
. Toal Settings | Stock Setup | Safety Zone

tool parameters and the part material.

© Change the parameters to match the e -
. Togranm
following screenshot.
. . Fesd Calculation Toolpath Configuration
© Enable Assign tool numbers sequentially .
. (@ From toal [#] &ssign tool numbers sequentially

to Overwrlte the t00| num ber from the () From material ['warn of duplicate tool numbers

libra ry with the next available tool () From defaults [] Use tool's step, peck, coolart

number. (First operation tool number 1; O User defined [ Search tool ibrary when

entering a tool number

Second operation tool number 2, etc)
© Enable Warn of duplicate tool numbers st

to get a warning if you enter two tools Refiact ate Al e il

with the same number. Plunge rate

© Enable Override defaults with modal
values for the system to keep the values
that you enter.

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

[ Adjust feed an arc move

Minimurn arc feed

Sequence #

Start 1.0

Increment 1.

b aterial
ALUMINUM inch - 2024
© Select the OK button to exit Toolpath (v [ %[ 7]
Group Properties.
STEP 10:
SURFACE ROUGH POCKET TOOLPATH. = '
e
& Surface rough pocket requires a closed boundary to define and limit the etiomme
machining area. Without the boundary selected the system will not generate |r[ &&=
the toolpath. We are going to chain the top rectangle of the stock. p e
- o
Toolpaths e
© Surface Rough
© Pocket 5T
© Click OKto enter new NC name E
Al Dy, . - E
© [Select drive surface]: Select the All button..Z “E
© Select All Entities button
QN ?
© Select End Selection button in the Ribbon bar ESEE R
I~ Ignore depths in chaining
Same as ..
I Use Only Mask
a| & v| 2]
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© Select Containment in the Toolpath/surface selection.

© Enable C-plane and Chain in the Chaining dialog box to allow chaining
of only those entities in the same construction plane as the first entity

you select.

Select the
rectangle

© Select the top rectangle.

© Select the OK button twice to exit Chaining and Toolpath/surface

selection.

© Click on Select library tool in the Toolpath

parameters

B -
Toolpath/surface selection E]

Drive

@k ®
[0 CADfie.| (0§
Shows...

| EN|
EE

Containment
ZaTy

Enitry point

L
[v]_ 2|

Chaining EI

oD
P .

Select Iibmr},rtool.[:

Right-click for options

I Tool fiter

| Misr: valies |
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© Select Filter button.

© |n the Tool Types field
select None button to
disable all tools.

© Select the Endmill
Sphere as shown (second
from the upper right
corner).

© |n the Tool Diameter
field click the pull down
arrow and select Equal.

© Enter the tool diameter
value (0.25).

© Select the OK button to

A Tool Selection - C:\MCAMX\MILLYTOOLS\MILL_INCH.TOOLS
MILL_INCH. TOOLS - &
Mumber | Tool Typs | Dismeter | Tool Name | Comer radius | Radius Type ~
¥ 262 Endmiz. 200000n 2INCH BALL ENDMILL 1.000000in.  Ful
¥ 281 Endmilz.. 1.50000n. 1-1/2 BALL ENDMILL 0.7500000n.  Ful
¥ 260 Endmilz.. 1.0000n TINCH BALL ENDMILL 0.500000in.  Ful
% 253 Endmilz. 087500 7/8 BALL ENDMILL 0.437500in. Ful
¥ 259 Endmiiz. 075000n 3/4 BALL ENDMILL 03750000, Ful e
¥ 257 Endmil2. 062500 5/8 BALL ENDMILL 0125000 Ful (TR
a . 4E 2 el
@ =
Tool List Filter X
Tool Types Tool Diameter
% x| |0z
Radius Type
v Mone [v Corner v Ful
! = Tool Matenal
W HSS [v Ceramic
All
— ‘@ v Carbide [v UserDef1
Operation masking Unit masking W TiCoated I User Def 2
‘NU operation masking J ‘NU unit masking j All MNong | Caopy job setup matl |
Beset al -
== [v] %] 2

exit Tool List Filter. M

© Select the tool in the Tool Selection

screen.

A Tool Selection - CAMCAMUALLITOOLSWILL INCH.TOOLS

1/4 BALL ENDMILL

2T
42
Hi

i

© The tool information should be displayed in the screen as shown.
© Check with your instructor to fill in the following information;

© Feed rate
© Plunge rate
© Spindle speed

r

Surface Rough Pocket

X

Toolpath parameters lSurfac:e parameters ] Fough parameters ] Pocket parameters ]
Number | Tool Type | Diameter | Tool Name [Com¢  Tool name: | 1/4 BALL ENDMILL
il 13
¥ 1 Endmill2.. 02500.. 1/4BALLEND.. 012 Tool #: ,1— Lo s ,1—
Head # |0 Dia. offset: |0
Tool dia: |0.25
Comer radius: |0.125 Coolant...
Feed rate: |30.0 Spindle speed: 2139
Plunge rate: [15.0 Retract rate: [5.4176
™ Force tool change Iv Rapid retract
< 1 5 Comment
Right-click for options
Select library tool... r Tool fiter
| Misc values... | r | I |
[ Tobatch Home pos... | r | Planes... | Canned Text... |
v] % | ? |
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© Make all the necessary changes as shown and select the Surface parameter page.

© Enable and enter the
Clearance value to set the
height at which the tools
rapids to or from the part.

© Enter the Retract value to
set the height at which the
tools rapids/feed-rates up
to, before the next step
down.

© Enter the Feed plane as an
incremental value to set the
height at which the tools
rapids to before changing to
the plunge rate.

© Enter in the Stock to leave
on drive surfaces amount.

© Select Rough parameters
page and set the Z
Maximum stepdown, Total
tolerance, Z Cut depths,
and Entry/exit options for
surface rough pockets.

© Enable Plunge outside
containment boundary to
place the starting points
outside the chained
boundary.

© Change the Maximum
stepdown to 0.05 to set
the maximum distance
between adjacent cuts
along z-axis in the surface
toolpath.

=

=

3

Surface Rough Pocket

Toolpath parameters  Surface parameters l Fough parameters ] Pocket parameters ]

W Clearancs... 1.0

Tip comp

(¢ fhsolte ¢ Incremental
9 b
Stock to leave 0.03 (3)
v . IDS— on drive :
etract... .
a Stock to leave  [p (0)
" fbsolute % Incremental on check

Tool containment

== i

Compensate to: (1)

. L QTR " Inside * Center  Outside
| r 0.0 r 0.0
{= i
Regen... r
v] % | ? |

Surface Rough Pocket

Toolpath parameters ] Surface parameters  Rough parameters | Pocket parameters ]

Enttry options
o
- |
: 005
Madmum stepdown: | W
¥ Plunge outside containment boundary
® Climb ™ Conventional [ Mign plunge ertries for start holes

m Cut depths ... 7 Gap settings...

Advanced settings. ..

v, 8| _?]
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© Select Cut depths button and change the Minimum depth and
values as shown in the following dialog box.

Cut Depths

Select depths...
Clear depths

© Select the OK button.

Relative to

the Maximum depth to absolute

[ Saltsin. |
[ Gt |

[~ Adjust for stock to leave on drive surfaces

Tip

V| % ?]

X
(+ Absolute " Incremental

Absolute depths Incremental depths

I
Minimumn depth -0.05 0.0l
M awimum depth I‘ID— 0.m
™ Auto-detect flats [when processing) r

Detect flats ’—_| l—_|

© Select the Pocket parameters page and change the Cutting method to Parallel Spiral and the

Stepover percentage to 50%.

r

Surface Rough Pocket

X

Toolpath parameters ] Surface parameters ] Rough parameters  Pocket parameters l

¥ Rough Cutting method
Zigzag Constant Overap Parallel Spiral
Spiral
<
Stepover percentage: 55.0
{v i
Stepover distance: 0.1375
Roughing angle: 0.0
v Finish
Passes Spacing Spring passes

1 0.m 0

W Finish containment boundary

Parallel Spiral, Clean Comers
A~
Parall ral, High Speed True Spiral
Clean Comers v
| >
7
Iv Spiral inside to outside
-
Ovemide Feed Speed
Cutter compensation r o
computer ﬂ r 0
r | T |

© Select the OK button to exit Surface rough pocket parameters

.
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© To remove the toolpath display select Toolpaths Manager.

WCS:TOP _Gview:1SO_Cplane:TOP _Tplane:TOP

© Select the button as shown to the right.

Toolpaths l Solids ]

" |G % N EPa P
Select Toolpaths _ 53|70 | vaG 2

| E--HHToggle toolpath display on selected operations

Select this button

STEP 11: .
SURFACE FINISH FLOWLINE TOOLPATH. -
st
TOOIpathS Group Manager
© Surface Finish - s
© Flowline r =
r Width
_ 2 Al L Oy i e
© [Select Drive Surfaces]: Select All button. S T
© Select the All Entities button
(20 wieframe
@ 0 ? g
© Select End Selection button. £0
40
|
I~ Plane mask in chairing
I™ lgnere depths in chaining
Same as
[~ Use Only Mask
| @| | 2|
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=

© Select Flowline button in the Toolpath/surface selection screen.

-

Toolpath/surface selection E]

Drive

o k| ® |
o oke.| @ |
Check

o T
Show...

Containment

| K|

Flowline @

(v 2|

© Select the Offset button and the Direction button to have the flowlines above the part as shown

below.

@ Selecting Cut Direction button automatically changes the cutting
direction. Selecting Step direction button automatically changes the
stepover direction. Selecting Start button automatically changes the
start point of the toolpath.

0.94558

- N

Flip

Cut direction
Step direction
Start

Edge tolerance: |0.001
Flot edges
v |_?

© Select the OK button twice to exit Flowline Data and Toolpath/surface selection screens.
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© Fill out the 3 parameter screens as shown in the following diagrams.

3

Surface Finish Flowline

Toolpath parameters l Surface parameters ] Firish flowline parameters ]

| Number | Tool Type | Diameter | Tool Name [Comé  Tool name: | 1/4 BALLENDMILL
il E
L Endmil2... 0.2500... 1/4BALLEND.. (0.12f Tool #: ,1— Len. offsct: ,_Il—
Head # |0 Dia. offset: |0
Tool dia: |0.25
Comer radius: |0.125 Coolart...
Feed rate: [30.0 Spindle speed: [2139
Plunge rate: [15.0 Retract rate: |6.4176
™ Force tool change v Rapid retract
< | > Commert
Right-click for options
Select library tool .. I Tool fitter
| Misc values... | M Toal display... | I— |
[~ Tobatch Home pos... | |— Planes... | Canned Text. .. |

[v] % |

?

=

© Select the Surface parameters and set Clearance, Retract and Feed plane heights as shown.

r

Surface Finish Flowline

Toolpath parameters  Surface parameters l Finish flowline parameters ]

0 | R L
+ Absolute " Incremental
o 5
Stockto leave [pp 3
= . IDS— on drive
etract... g
# Stockto leave  [pp 0y
* fbsolte ¢ Incremental on check
e~
[
(s " Incremental ~ el i
r 0.0

[v] % |

o)
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© Select the Finish flowline parameters page and set the Total tolerance, the Stepover as a Scallop

gzlf::’lfr:g:nable | Bliice Finizhikiowline

Toalpath parameters | Surface parameters | Finish flowline parameters

Cut contral Stepowver contral
[ Distance (O Distance Cutting methad | Zigeag M

0.001 © Seallap height 0.002 [ Single raw anlp

[#] Check flowline mation for gouge

L1 Rib cut [ [Depth Iimits...] [Gap settings...] [Advanced zettings...
(v I[%][(2]
Depth limits
© Select the Depth limits button and change the parameters as
i , Rielative 1 Tip -
shown in the following screenshot. e

Minimum depth 0.0

© Select the OK button to exit flowline parameters. vielotne 0
v | 8| ?|

© A toolpath should be shown on
screen as shown to the right.

© If it does not ask the instructor
for help.
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STEP 12:
CHECKING THE TOOLPATH USING VERIFY.

Toolpaths l S olids ]

© In the Toolpath Manager select the Verify button as W % | T B = Q G| P
shown to the right. == [i] v A U'I.l'eriﬁr selected operations

) > »

MY

Display cantral

Moves/step: 1
Moves/iefresh: 1

© Click on the Play button as shown in the Verify screen;

© Machine (the simulation may take a couple of minutes or more to finish). W Updale ater each toclpath
© The finish part should appear as shown in the following picture. SHtgp el

[~ Stop on collision

[~ Stop on toal change

[™ Stop after each operation

[~ Verbose

LY L

& =

Toolpath:  Contour

Tool #: g

Tool Isbel:  1/2" 45 DEGREE .005
v | %| 2|

© Select the OK button to exit Verify.
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STEP 13:
POST THE FILE

& Note; Before continuing make sure the proper machine and post processor are installed on your
computer. Check with your teacher.

© |In the Toolpath Manager.
© Click on the Post selected operations button.

& Infoitem; A post is like a printer driver, it tells Mastercam how to execute the NC code.

=
Post processing,

© Make sure the check boxes for NC file and Edit are selected.
ookl —
I~ Dutput MCx file descriptar
v ML file
O Ovensrite v Edit
e fsk MNC extension:
MC
I” Send to machine
[~ MLl file
© The NC file will be displayed in a white window. Click on the X in e r
the upper right corner to close the screen. £
STEP 14: v | %8| 2]

SAVE THE MCX FILE.

File
© Save
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