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HOW TO USE THIS BOOK

This book provides a comprehensive step by step approach to learning Mastercam Mill. It
contains pages of projects, helpful hints, as well as tool and material library instructions.
The book covers ten part projects in all and an additional 17 exercises.

The material covered includes 2D Geometry and Solids Creation, Drilling, Tapping, Contouring,
Pocketing, Circle Milling and Slot Milling. It also contains 2D High Speed Toolpaths and Feature
Based Machining. Explanations are given for the use of WCS in multiple fixture applications as
well as proper Stock Setup and Tool Settings.

The Mill Training Tutorials also include a General Notes chapter with useful tools and shortcuts
that make the software easier to use. An alphabetic description of the 2D toolpath parameters,
of the Solid menu and Operations Manager are also covered in the General Notes.

Each tutorial walks you through all the procedures from Geometry Creation to Toolpath
instructions, Verification and G-Code Generation.

LEGEND:

© Step to follow to complete the tutorial

<& Additional explanation for the current step or warnings.

|:] Callouts that give direction on how to complete the task

Callouts that describe the parameters used in the current step

[Select position for first corner]: Mastercam prompts |S¢lect position of base point |

Bold text (usually) represents Mastercam terminology
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TUTORIAL #7
LEVEL 1 - 3D WIREFRAME
USING WCS, FACING, CONTOURING, POCKETING, DRILLING,
IMPORT FROM LIBRARY.
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Objectives:
The Student will design a 3-dimensional wireframe drawing by:

© Creating a rectangle.

€ Creating parallel lines.

© Creating fillet radii.

© Creating arcs knowing the center location and the diameter.
© Creating an arc tangent to three entities.

€ Using Translate to create a 3-dimensional wireframe.

The Student will create a 2-dimensional milling toolpath consisting of:

First Setup
© Facing the bottom of the part for an even surface.
€ Importing from the library M16 x 2 holes.
© Drilling 10 mm holes.

Second Setup
© Facing the top of the part
© Machining simultaneous two pockets with different depths.
& Circle milling the 50 mm hole.
© Machining a 2D contour.

The Student will check the toolpath using Mastercam’s Verify module by:

© Defining a 3-dimensional rectangular block the size of the workpiece.
& Running the Verify function to machine the part on the screen.

Page 7-2
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GEOMETRY CREATION
Setting up the Graphic User Interface

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-7 for details.
Make sure that the Grid is enabled. It will show you where the part origin is. See Getting started page A-
9 for further information.
®  The Operations Manager to the left of the screen can be hidden to gain more space in the graphic area
for design. From the keyboard, press Alt + O keys simultaneously to hide it. Repeat this command to
make it visible again.

Starting a new file S R 4]
File
© New
STEP 1: CREATE THE OUTSIDE PROFILE
Step Preview: q 2 .
o —4xR1Z
4 N
162
. J/

Page 7-3
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Create

%

€ = Rectangular Shapes

= ~
© Type the Width , the Height and the Radius of the fillet]  as Rectanpilar Shopes Opiions

shown in the following picture. ggf;:zint
<O
2370 w
1620 v
[
O 0o
© Select the Rectangular Shape. 8@@
© Select the left bottom radio button as the anchor. @@
I:Select this radio button o
@] O O
O O O
§\9 o) O
a3 i f . . [Isuface  []Center Point
Do not exit the dialog box until you select the base point

© [Select position for the base point]: Select the center location of the grid (the origin).

Select the Origin I

© Select the OK button to exit the rectangle dialog box.
© Use the Fiticon to fit the drawing to the screen.

Page 7-4
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& During the geometry creation of this tutorial, if you make a mistake, to undo the last step you can use the
Undo icon. ol You can undo as many steps as needed. If you delete or undo a step by mistake, just use

the Redo icon. e

STEP 2: CREATE THE 14 MM AND 10 MM DIAMETER CIRCLES KNOWING THE
CENTER POINT AND THE DIAMETER

Step Preview:

2.1 Create the two 14mm diameter circles

Create
© Arc

ol Circle Center Point -
© Enter the Diameter value I@J 14 (Enter).

© To be able to create more than one circle with the same diameter, select the diameter icon l@] to

lock the value. [ 0N

© [Enter the center point]: Select the center point of the fillet arcs as shown in the following two
pictures.

4 D

Select the centerl
of the fillet arc

ST
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ke

\

|
© Select the Apply button.

2.2 Create the two 10 mm diameter circles

© Change the diameter to 10 and leave it locked (Press Enter)

E - @ -

€ [Enter the center point]: Select the center point of the fillet arcs as shown in the following two

pictures.

(©

)

Page 7-6
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Lo o

¥

© Select the Apply button to continue using the same command.

STEP 3: CREATE THE CIRCLES WITH 74 MM AND 50 MM DIAMETERS

Step Preview: 574
— ¢80
© o
H
! 19 )
10

3.1 Create the 74 mm diameter circle.
© Unlock the value by resele@g the diameter icon. I@J
€ Enter the Diameter value l@J 74 (Enter).

€ [Enter the center point]: Select the Fast Point icon. H
© Enter the values into the box to the left of the icon: 100, 75 (Enter).

P
© Select the Apply button to continue using the same command.

Page 7-7
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3.2 Create the 50 mm diameter circle.

© Enter the Diameter value l@J 50 (Enter).
© [Enter the center point]: Select the Center
location of the 74 mm diameter.

© Select the OK button. @ O/

STEP 4: CREATE THE LEFT SIDE POCKET

Step Preview:
O o)
Q Q)
4.1 Createt parallel lines.
Sub Step Preview:
@ o)

74 ——- ——
&% |

¢ /5
A2 o |
Create 2= =
© Line
© ™ parallel

Page 7-8
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© [ Select a line ]: Select Entity A.
© [ Select the point to place a parallel line through ]: Pick a point above the selected line.

© Type the Distance [F[ 75-37 (Enter).
© [ Select a line ]: Select Entity A.
© [ Select the point to place a parallel line through ]: Pick a point above the selected line.

© Type the Distance [F[ 75-37+74 (Enter).

(O o)
&®  Remember that Mastercam performs
basic math functions.

[ Select Entity A ]\
’\N Q/

© [ Select a line ]: Select Entity B.
© [ Select the point to place a parallel line through ]: Pick a point to the right of the selected line.

© Type the Distance [F[ 12 (Enter).

(O 0)

Select Entity B

© Select the OK button to exit the command. @
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4.2 Create the two polar lines using line endpoints command.
Sub Step Preview:

45"/.‘ ]

Create Ll
© Line “SGJ\/C‘U

+\+ .
© ™ Endpoints g0 v B[ -

A=

€ Enter the Length and the Angle:

© [Specify the first endpoint]: Select the Center of the 50 mm diameter circle.

®

| Select the center \L

T

{|.
© Select the Apply button. =¥l to
create another line using the same command.

O

© Enter the Length and the Angle: 50 = oy @ ‘(Press Enter)
© [Specify the first endpoint]: Select the Endpoint of the line as shown.

N

© Select the OK button. @

e
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4.3 Remove parts of the 74 mm diameter circle that lie above and below the polar lines using
Trim/Divide command

& By dividing the arc we are maintaining the part of the arc that is needed for the right side pocket.

Sub Step Preview:
p @ 3)
Edit
© Trim/Break N\ @
o ¥ Trim/Break/Extend
TEORE
© Select the Divide icon from the trim ribbon bar. |

© [Select the curve to divide]: Select Entity A here.
© [Select the curve to divide]: Select Entity B here.

I:Select the Entity A here

—

© Select the OK button. @

CEQ/ O)

I:Select the Entity B here

4.4 Creating the 3 mm radius fillets at all corners of the left side pocket

& Note that the fillet command will allow us to automatically trim the geometry.

Sub Step Preview: 6XR3
(©
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Create
© Fillet

© | Entities

© Enter the fillet Radius l@] 3

€ Enable the Trim icon from the Ribbon band.

© [Fillet:

Select an entity]: Select Entity A

© Fillet: Select another entity]: Select Entity B

© [Fillet:
© [Fillet:
© [Fillet:
© [Fillet:
© [Fillet:
© [Fillet:
© [Fillet:
© [Fillet:
© [Fillet:
© [Fillet:

Select an entity]: Select Entity B again
Select another entity]: Select Entity C
Select an entity]: Select Entity C again
Select another entity]: Select Entity D
Select an entity]: Select Entity D again
Select another entity]: Select Entity E
Select an entity]: Select Entity E again
Select another entity]: Select Entity F
Select an entity]: Select Entity F again
Select another entity]: Select Entity A

Select Entity B
here

Select Entity A
here

here

Select Entity F
here

Select Entity D

Select Entity C

here
\\
N
—
= 7 X
i ,@ Select
|\| Entity E

here

© Select the OK button to exit fillet command. @
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STEP 5: CREATE THE RIGHT SIDE POCKET

Step Preview:

(© o)

Q.

S )
5.1 Create parallel lines
Sub Step Preview:
© 3)
-+ ]
|
2 = \
\O O 75
| 5? . ,]
Create e 70 o]
OLine = 187 |
© ™ Pparallel

© [ Select a line ]: Select Entity A.
© [ Select the point to place a parallel line through ]: Pick a point above the selected line.

© Type the Distance [F[ 25 (Enter).
€ [Select a line ]: Select Entity A.
© [ Select the point to place a parallel line through ]: Pick a point above the selected line.

€ Type the Distance [F[ 25 + 100 (Enter).

(O 0)

Select Entity A I

I/
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© [Select a line ]: Select Entity B. /O O\
© [ Select the point to place a parallel line through
]: Pick a point above the selected line.

© Type the Distance [F[ 13 (Enter).

[ S | £ B \——% O
elect Entity f "/

© [ Select a line ]: Select Entity C.
© [ Select the point to place a parallel line through ]: Pick a point to the right of the selected line.

© Type the Distance [F[ 187 (Enter)

© o)

————
|: Select Entity C

€ [Select aline ]: Select Entity D
© [ Select the point to place a parallel line through ]: Pick a point to the left of the selected line.

€ Type the Distance [F[ 57 (Enter)

N O

@ o)

|: Select Entity D 1
A

2 O

€ [ Select a line ]: Select Entity D again
© [ Select the point to place a parallel line through ]: Pick a point to the left of the selected line.

€ Type the Distance [F[ 75 (Enter)
© Select the OK button to exit the command. @
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5.2 Creating the 6 mm radius fillets at 3 corners of the right side pocket

®  Remember that the fillet command will allow us to automatically trim the geometry.

Sub Step Preview: —3xRé4

© /

>,

o/

Create
)
© Fillet A\ O

© i Entities

© Enter the fillet Radius l@] 6

& Make sure that the Trim icon in the Ribbon band is enabled. @
© [Fillet: Select an entity]: Select Entity A

© Fillet: Select another entity]: Select Entity B

© [Fillet: Select an entity]: Select Entity C

€ [Fillet: Select another entity]: Select Entity D

© [Fillet: Select an entity]: Select Entity D again

© [Fillet: Select another entity]: Select Entity E

| Select Entity C here

| Select Entity D here \\
| Select Entity B here i
—~
—
| Select Entity A heref/

L1l

\X /V/

O

—| Select Entity E here |

© Select the Apply button to finish the last fillet and continue

Fay
to use the same command.
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5.3 Creating the 10 mm radius fillet

Sub Step Preview:

© Change the fillet Radius l@J 10
© [Fillet: Select an entity]: Select Entity A
© [Fillet: Select another entity]: Select Entity B

LSelect Entity A here I
O o)
_‘\
Select Entity B here F\ .
o N
17
/
N O

© Select the OK button. @
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5.4 Creating an arc tangent to three entities
Sub Step Preview: @ O\
/ ]
C

Create 1&@ Q
Q o

gf - Q O
© ! Arc Tangent

€ Enable Arc Tangent 3 Entities icon in the Ribbon Bar.

© [Select the entity that the arc is to be tangent to]: Select Entity A
© [Select the entity that the arc is to be tangent to]: Select Entity B
€ [Select the entity that the arc is to be tangent to]: Select Entity C

©

Select Entity B here

—_

o)

Select Entity A here ||
Select Entity C hereJ

© Select the OK button. @
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5.5 Delete the construction line.

Sub Step Preview:
(© o)
C
\° O/
© Select the line as shown to the right. Select this line
€ Select the Delete entity icon. s
/)
© VAR
T
/ /
. vy
N S)

5.6 Trim the geometry using Trim 2 entities and Trim 3 entities options

Sub Step Preview:

(© o)

QO

Edit
© Trim/Break
o ¥ Trim/Break/Extend
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€ Select the Trim 2 entities button.

© [Select the entity to trim/extend]:
© [Select the entity to trim/extend to]: Select Entity B.

€ Select the Trim 3 entities button.

© [Select the first entity to trim/extend]: Select Entity C
© [Select the second entity to trim/extend]: Select Entity D

Trim 2 entity

Select Entity A.

i Select Entity A here r

©

N\

9

0)

| 1 1
L-1_d

TEHREE

Trim 3 entity

© [Select the entity to trim/extend to]: Select Entity E

%\<
\N\_9
r—k

Select Entity B here ]

(O

| Select Entity E here

o)

Select Entit

y D here I

N

\

Select Entity C herej

© Select the Repaint button.
&
© Select the OK button. @

0,
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STEP 6: CREATE THE 3-D WIREFRAME

Step Preview:

Xform f Select Entity A L
==

=]
©osT lat
ranslate N o ™
€ [ Select entities to translate ]: Hold-down p
the Shift key and select Entity A as shown. /

& Note that the entire rectangle should be
highlighted. Otherwise, please check
the User Notes on how to fix
geometry problems in chaining

I: Select all the circles I é/ :J

© Select all the circles as shown.

TN
o

—
@ k @ MCn)ve Eg)py Jcn’;n
© Select the End Selection button. e

Delta

From

B grR

© Enable Join.
© Set the number of translations to # 1. Polar
© Change the Delta value on Z to -25

Es X
<

Freview

Es [JFi
© Select the Apply button to continue. u

Attributes
[ Use New Attributes
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© [ Select entities to translate ]: Hold-down the Shift key and select Entity B.

7 N\
& Note that the entire pocket should be O O
highlighted.
Select Entity B
A
SN
1o
N O/
@ N @ rTrant;late Er
© Select the End Selection button. Mge C(D)w gn
€ Enable Join.
© Set the number of translations to # 1. w1
© Change the Delta value on Zto -10 o
elta
MG |00 “
S |00 v
AZ |1od v
From / Ta

=

= 2

[1R1] v

Polar

i1
© Select the Apply button to continue. (-!-]

n.a v

Frewview

Altributes
[ Use Mew Attibutes

Er X
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© [ Select entities to translate ]: Hold-down the Shift key and select Entity C.

& Note that the entire pocket should be highlighted.

Select Entity C
RN Q)
f Tr;nslate : gr

@ ﬂ @ MS'E Ecogy .gn

© Select the End Selection button.

#11

Delta

© Change the Delta value on Z to -19.

S oo w
S |00 v
AZ 140 v
From / To
FD
© Select the OK button to exit. Polar
5_ 00 v
= (00 v
b
Screen . 9‘9
© ¥ Clear colors OFe
Attributes

[ Use New Attributes

® e 5@

© Select the Isometric View from the view toolbar to see the stock.

© Select Fit button. G':h
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The final geometry should look as shown below

STEP 7: SAVE THE FILE

File
© Save as
© File name: “Your Name_7"

© Select the OK button. M
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TOOLPATH CREATION
SUGGESTED FIXTURE FOR SETUP 1:

SETUP SHEET FOR SETUP 1:

Tool List of TUTORIAL7 .LICXK

Broj./Part No.: O Date : 07/27/08

Drawing No. 1 Customer I

Prog. No. 7 Frogrammer : 0
Tool type : 75 Face mill 75 Face Mill
Manufact.code
Chuck :
Tool Number : 1 Feedrate §.0157
Diameter : 75 REM : 509 Plunge feed r.: 4.0079
Corner radius : a Tip angle : 45 : 1
Flute length : 10 Material : ALUMINUM ... 1
Overall length: 50 No flutes : 4
Tool type 20 Spot Drill 20. SPOT DRILL
Manufact.code
Chuck
Tool Number 2 Feedrate : 9.0157
Diameter 20 RPM : 1145 Plunge feed r.: 9.0157
Corner radius 0 Tip angle : 90 Diam. o et 2
Flute length 50 Material : ALUMINUM ... Length offset 2

- Overall length: 75 Ho flutes : 2

Tool type 12 Drill 12. DRILL
Manufact.code
Chuck
Tool Number 3 Feedrate : 4.507
Diameter 12 REM : 954 Plunge feed r.: 4.507
Corner radius 0 Tip angle : 118 Diam. o et @ 3
Flute length 50 Material : ALUMINUM ... Length offset : 3
Overall length: 75 No flutes : 2
Tool type : 14 Tap RH 14.00-2. TAP RH
Manufact.code
Chuck :
Tool Number : 4 Feedrate : Q08
Diameter : 14 REM : 454 Plunge feed r.: 255.8036
Corner radius : a Tip angle : 180 Diam. o 4
Flute length : 50 Material : ALUMINUM ... Length offset : 4
Overall length: 75 Ho flutes : 1
Tool type : 10 Drill 10. DRILL
Manufact.code
Chuck :
Tool Number : 5 Feedrate : 5.4084
Diameter : 10 BREM : 1145 5.4094
Corner radius : a Tip angle : 118 5
Flute length @ 50 Material : ALUMINUM ... 5
Overall length: 75 No flutes : 2
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STEP 8: SELECT THE MACHINE AND SET UP THE STOCK TO BE MACHINED

© To display the Operations Manager press Alt + O.
© Use the Fit icon to fit the drawing to the screen. &

& If a machine is already selected in the Toolpaths Manager, skip the machine selection step.

Machine type Toolpaths  Scree
oo >
Operations Manager E] E
© Default Lathe b IE Toclpaths | Solids || art
Manage list ;
[t
© Select the plus in front of Properties to expand the Toolpaths =
Group Properties. 3 |[ = BE machine croup-1
— — _|],|_ Propertes Generic Mill
|:Select the plus o] °® b
=

. = EE Machine Group-1
(] Select Files. =--AlL Properties - Generic Mill

Select Files =) Fies

Toaol settings
Sb:ck se
Saf‘ety' zon

© Make sure that the machine definition is the MILL DEFAULT MM.MMD as shown.
© Otherwise, follow the instructions from Tutorial 1 page 1-12 to 1-14 to replace it with the proper
metric machine.

& All the other files used by this machine group are metric files as well.

@
Machine Group Properties

Files ‘TDU' Settings | Stock Setup | Safety Zone

(Group name ‘Machms Group-1
Toolpath directory [C:AMcamX4\MILLANCY, | (&

Group comment

Machine - Toaolpath Copy

Edit Replace

Description Generic Mill
From file MILL DEFAULT MM.MMD

Control DEFAULT.CONTROL
Post C:\McamX4'mil\Posts\MPFAN PST

Tool Library
CAMeamX4\MILLATOOLS
File | Mil_MM.TOOLS |
Operation Library
CAMcamXAMILLOPS
Fil: | MiI_MM OF ERATIONS |

Operation Defaults
CAMoam¥4\MILLYOPS

Fie |Mil_MM.DEFALULTS v

Output comments to NC file
Output operation commentsto NG [] Output group name ta NC

[ Output machine name to NC [ Output group comments ta NC
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© Select Tool Settings to set the tool parameters
© Change the parameters to match the screenshot below.

=
Machine Group Properties.

E3

Files | Tool Settings | Stock Setup | Safety Zone

Program #

Feed Calculation Toolpath Corfiguration

@ From tool Assign tool numbers sequentially
rom material WWam uplicate tool numbers

OF | [JwWam of dupl | numbs
rom defaults se tool's step, peck, coolant

O From defaul: Ju I’ k, cool

) User defined 0 Search tool library when entering a

tool number

Advanced options

[#] Ovenide defaults with modal values

Bl

Retract rate
Clearance height

Pl rate

Bl Retract height
[] Adjust feed on arc move Feed plans
Minimum arc feed I:I
Sequence &

Stat
Increment

Material

ALUMINUM inch - 2024 | Edit.. Select...

(vI[®][?]

=
Machine Group Properties

Files | Tool Settings | Stock Setup | Safety Zone

© Select Stock Setup tab.
© Make sure that the Shape is set to Rectangular.

Stock View

[Top

Shape

(O Cylindrical O File
Hods

© Select the Bounding box button for the system to automatically find the part’s overall dimensions.
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r =)

© Enable Lines Arcs to create the geometry of the stock. Bounding Box &3

Al Entities

Create

Stock.
Lines Arcs

© Expand X, Y and Z values with 2 [ Feins

[] Center Paint
[ Solids

Expand

zed w

Shape
(%) Rectangular

() Cylindrical

Z z
v

1
C
w [

Center on Az

© Select the OK button to exit the Bounding Box window.

r

Machine Group Properties

Files | Tool Settings | Stock Setup | Safety Zone
Stock View

[Top

Shape

() Rectangular () Solid

O Cylindrical ) File
Poris

Display /’l\
166.0 2410

Fit screen

-
- L] -
(%) Wire frame r L~ J'. ~. \]
- ~
. -~ P RRES ~
() Solid b - . ol
[Tty I + \\}‘a'u
Stock Origin L= o . ‘-.j
. ~ S~ - -
In igw ~ . L - 25.0
coordinates R " ¥ - - :|
~. 1 -

x [1185 SHP

¥ (810
Z |20

© Select the OK button to exit
Machine Group Properties.

Select comers... | Bounding box | MNCI extents
| ]
| [ ArEntties | [ UnselectAl |

[ Aisutaces | [ Al Soligs

[ Use Machine Tree

(v (%] 2]

Page 7-27



Mill Level 1 - Metric. TUTORIAL 7

€ Select the Isometric View from the view toolbar to see the stock. @ @ @

© Select Fit button. dgb
The stock should look as shown below.

STEP 9: USING WCS MANAGER FLIP THE PART. MACHINE THE BOTTOM OF THE
PART FOR AN EVEN SURFACE FOR FUTURE OPERATIONS

Use the View Manager as a central point for selecting, editing, creating and managing views. You can
select which views to use for the Cplane, Tplane, or the work coordinate system (WCS). You can also set
a new origin of a view and assign a new work offset (G54, G55...)to a view.

9.1 Using WCS (Work Coordinate System) to define the new view

Step Preview: - -f.'_
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© Select WCS in the Status Bar. Attributes | | g+ v -

\=

3
a)
4
\./

i
|

WCS Dy normar
Bi. WCs =Cplane
0 WCs =Tplane

© Select View Manager. |l ws = Griew

‘ @ View Manager %

© Select Geometry button.

[ Display only views associated with the selected view

[ R ]| Hame COT D ‘Wt

Lo ____________clr]x] |
@  You can define a new view based on existing FAONT %
. . . . BALCK. k3
geometry like 2 lines, a flat entity (circle or flat BOTTOM 2
surface) or 3 points. RIGHT SIDE %
) P ( LEFT SIDE ,
N— L w

Solid Fa Create a new view using geometry

Check offsets

© Select the lines as shown below. T 5

& Note that the first line that you select will determine the X axis orientation of the future view, and the
second line will determine Y axis. Z axis should always be orientated towards the outside of the part.

Select the first line

I: Select the second line J ‘

© Select the OK button to accept the view.
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© Enter the New View Name: “Bottom Part View”.

Mame wéoik Offset #
B ottam Part Wiew| ~ [F

& Make sure that Associative and Set new origin are
enabled.

Origin [in view coordinates)

A-239.-2. 227, []5et as wCs

Qo Select the OK button to exit New VieW [¥] &ssociative  [#] Set new origin [ gf ] [ w ” C? I

9.2 Using WCS to set a new origin for the view

Qrigin [in view coardinates]

Enable arigin

© Click on Select button to select the new Origin from the graphic area. @ ® |-239.0
¥|-2.0

Z 270

Aszociative

© [Select a point]: Select Endpoint A as ashown.

Select Endpoint A L

®  The new origin values should look as shown. Drigin fin wiew coordinates)
Enable ongin

% [-229.0
¥ |[164.0

21270

=1
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9.3 Using WCS to set the new view as the current tool plane, construction plane and WCS

© Select Bottom Part View and click on the Set your current WCS, construction plane and tool plane

with their origins to the selected view button. E]

© Change the Z value in the Origin field to 25 to set Program zero at the finish size not at the top of

the stock.

0

View Manager

[ ] Dizplay only views associated with the selactad wisw

Copy
Relative...
Geometry...
Solid Face...

Check offzetz

13110

MName C| | D

& 1op C T %
FRONT #
BACK %
EOTTOM w
RIGHT SIDE %
LEFT SIDE "
I50 %
BOTTOM PART VIEW Ea

< |»

Attributes

WUTkfoSEtﬁi"‘ | Gt umique... Calar E‘.

Coarnment

-

3

n Update graphics wigw when
WCS changes

Set cunent view and origin

R

Origin [in ke digates|

Enable arigin

¥ |164.0
Z (250

Aesociative

v ][ %] ?

]
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© Select the OK button to exit. M

© Select the Isometric view. @ @ ®@

© Select Fit button. oo
© The part should look as shown below.

The origin for the new plane

STEP 10: FACE THE BOTTOM OF THE PART TO CREATE AN EVEN SURFACE FOR
FUTURE OPERATIONS

& Facing toolpath is used to quickly clean the stock from the top of a part, and create an even surface for
future operations. You can base the toolpath on either chained geometry or on the current stock model.

Toolpath Preview:
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10.1 Selection of the top of the part 2 Chaining X)|
Toolpaths

[ 2] E 3 Face O Cplane (33D

© Select the OK button to accept the NC file name.

m
© [ Select OK to use defined stock or select chain1 ]: Select the OK button to (D]
use defined stock.

® Note that in the Toolpath Type the Facing icon is already selected.

oalpath Type 7 N\
Holder IE . [ll Chain geometry
Cut Parameters Contour Pocket Slot Mill
T Qtl;)epth e - o [}
10.2 Select a 75 mm diameter Face mill
© From the Tree view list, select Tool.
. . Select library toal...
© Click on Select library tool.
© Select the Filter button and make the changes as shown below.
Tool List Filter 3
Tool Types Tool Diarneter

TYETYE -
TETTYT = . ..
PETEET

~f|=~f] <~

Tool Material
[#]H55 [#] Ceramic
[ ar J[ bone ] [7] Carbide [7] User Def 1
Operation masking Unit masking e Hser Def 2
[ Al ] [ Mong ] [ Copy job getup matl ]
(v [ %] 2]
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© Select the OK button.

© Highlight the 75 mm Face Mill in the Tool
Selection window. P

© Select the OK button.

2 Tool Selection - C:\McamX4\MILL\TOOLS\MILL_MM.TOOLS

E

[Mil_ti.TOOLS

Tool Name Dia. Cor. rad.

750 00

Length  #Flutes  Type
10.0 4

None

Facea mill

10.3 Set the Tool parameters

© Change the parameters in the Tool page as shown.

2D Toolpaths - Facing

Y HH

Toolpath Type z
o Tool diameter: 1?5-0
Holder # ToolMame Dia. | Corrad | Length # . v IDD—_| Recalculate values
¥ 75Face.. 750 00 100 4 SRR
=] Cut Parameters -
@ Depth Cuts Tool name: | 75 Face Mil |
= Linking Parameters
Home / Ref. Points Toal number: |1 Length offset; |1
Flanes [#wC5] Head number: !'1 | Diameter offzet: !1 |
Coolant
Canned Text
Misc Values
= Axiz Contral
Axis Combination = e — ol
Spindle direction: | Cw/ »
Fiotary Aiz Contral ) _ & |—|
Feedrate: (015748 | Spindle speed: {503 |
£ | > [ — ——
Quick View Settings = — = FeT: [0.0033 | cs 11353 |
- Right-click. for options '— | I |
Es: Diameter ?;5 R Flunge rate: i4-00?3?4 | Retract rate: !4-00?3?4 |
Comner Badius 0 Select library tool... [ Filter Active T el T—
Feed Rate 201575 [ Force tool changs Fiapid Retract
Spindle Speed 509 =
Coolart Off Cormmnent
Tool Length 50 Facing the part battom.
Length Offset 1

© Note that the Feed rate, Plunge rate, Retract rate and Spindle speed are based on the tool
definition. Change them as needed.
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10.4 Set the Cut Parameters page

© From the Tree view list, select Cut Parameters and change the parameters as shown.

Toolpath Type
Tool
50.0 % 375
Holder Style Zigzag 3 Across overlap b4
- Along overlap 110.0 % 1825
= Cut Parameters
& Depth Cuts Approach distance 500 % [375
= Linking Paramaters
Home / Ref. Foints Exit distarice 50.0 % |375
Flanes [(WC5]
Coolant
Carmed Test ax. stepover 7.0 % |B6.25
Misc Walues g - |
= iz Control Tip comp Tip 2 _@L (%) Climb ) Conventional

Auiz Combination Even number of passes

Fiotary Axiz Control
[ &t angle

Roll cutter around cormers Sharp hd : 00
Roughing angle: -

Guick Yiew Settings

Taol 75 Face Mill
Tool Diameter 75

Comer Radius 0

Feed Rate 8.0575
Spindle Speed 509

Coolatt aff

Tool Length 50

Length Offzet 1

Ciameter Off... 1

ol i d =1 Tno

Move betwesn cuts

High speed loops

[] Feed rate between cuts: B0.0
Linearization talerance:

0.05
on E
Stock to leave on floors 0.0

Cutting method set to Zigzag for back and forth motion.

Across overlap sets the overlap amount for the edges of the stock perpendicular to the cut
direction.

Along overlap sets the overlap amount for the edges of the stock parallel to the cut direction.
Approach/Exit distance sets an additional distance away from the stock on the first/last pass.
Maximum stepover set the distance between adjacent passes in the toolpaths.

Even number of passes (available only with Zigzag cutting method) sets an even number passes
which ensures that the last pass reverses the cutting direction. This strategy prevents burring or
chipping on the last pass.

Roughing angle set to 0 will make the first pass along positive X axis.

Move between cuts set to High speed loops creates 180 degrees arcs between each cut.
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10.5 Set the Linking Parameters page

© From the Tree view list, select Linking Parameters and change the parameters as shown.

Toolpath Type

Haolder
. (%) sbsolute () Incremental
= Cut Parameters [[] Use clearance anly at the
& Depth Cuts start and end of operation

= Linking Parameters
Home / Ref. Paintz

() Abzolute () Incremental

Flares [WC5)

Caoalant

Canned Text

Mizc Values
= Ayiz Control ]

A Combination 3.0
Rictary Axis Control ‘ (&) sbsolute ) Incremental

Guick View Settings
20

() sbsolute ) Incremental

Taool 75 Face Mil
Tool Diameter 75
Caomer Radius 0

Feed Rate 801575

Spindle Speed 509

Coolant Qff

ToolLength 50 -

Length Offset 1 0.0
Diameter Off.. 1 (&) &bsolute ) Incremental

CPlane / TP... TOF

= ST E R

& Note that the Depth is set to absolute and 0 and the Top of stock is set to 2 mm. This is the result of
setting up Z 0 to the top of the finish size while defining the Bottom View.

© Select the OK button to exit 2D Toolpaths — Facing.

€ Press Alt+ T to remove the toolpath display.
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STEP 11: IMPORT THE OPERATIONS FOR THE M14 X 2 TAP HOLES FROM THE
LIBRARY

Toolpath Preview:

11.1 Import the operations

© Right-mouse click in Toolpaths Operations Manager window. m_
€ Select Import... Export...
Batch...

Display options...
Sehin chest

€ Select the drop-down arrow in the Source folder and select the Your Name Metric Operations.
Operations.

M |mport Toolpath Operations

Source folder: C:\Mcari-4\MILLAOPS

our Mame Metric Operations. OPERATIONS

Mill_Inch. OPERATIONS
HMill_M.OPERATIONS
“rour Mame Metric Operations. OPERATIOMS
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© Click on the M 14 X 2 Tap group to select all three operations.

& Make sure that Assign current system tool and construction
planes is enabled. This option adjusts the imported operations
to use the current tool plane and construction plane.

© Select the OK button.

€ Select the NO button to import the operation group.

© Select the OK button.

© Close the Import Toolpath Operations dialog box.

r =
B |mport Toolpath Operations E]

Source folder: CiMoambdiiLLY

L ALL L LA
i R

[*vour Name OPERATIONS V]

[ Calpula e i o
< i Assign current system tool and construction plane§>
[ impart operstion s geomens

["] Dizable duplicate toal checking

=55 BN

= BB Machine Defirition

_|l|_ Properties - Generic Mil
- ol 2Tap
7] 1- Diill*Counterbore - [wCS: TOP] - [Tplane: TOP]-
(21 2 - Peck Diil - [wCS: TOP] - [Tplane: TOP] - Diill the
(7 3 Tap - [WCS: TOP] - [Tplane: TOP] - Tap the € ho

¥

A ERER

@ 5

Import toolpath operations g\

\_',:') e e e e e e

Import toolpath operations E|

3 operations imported successfully.

& Note that all the imported operations have no geometry. We are going to add the center points and

regenerate the toolpaths as shown in the following steps.

11.2 Add the center points in the toolpath geometry

© Select the first drill operation, Geometry.

|,Select Geometry |

= BB Machine Group-1
B-lL Properties - Generic Mil
-8 Toolpath Group-1

- 1 -Facing - [WCS: BOTTOM PART VIEW] - [Tp|
D Parameters

¥ #1-M75.00 FACEMILL - 75 FACE MILL
' Geometry - Job Setup Stock Boundary
§ Toolpath - 5.0K - TUTORIAL7.NC - Progral
Dril{Counterbore - [WCS: BOTTOM PART V|
--{_] Parameters

' #2 -M20.00 SPOT DRILL - 20. SPOT DR]

eometry - () Points

]

H Toalpath NDK ~TUTORIALT.NC - Prograi
-l 3 - Peck Drill - [WCS: BOTTOM PART VIEW] -
D Parameters
a #3-M12.00 DRILL - 12. DRILL
- Geometry - (0) Points

E Toolpath - 0.0K - TUTORIALZ.NC - Progral
=% 4 - Tap - [WCS: BOTTOM PART VIEW] - [Tplar|
D Parameters
W #3-M14.00% 200 TAPRH - 14.00-2.7]
- Geometry - {0} Points

g Toolpath - 0.0K - TUTORIAL7.NC - Prograi
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© Select the OK button.

! 0 points defined!
1Y

M Drill Point Manager

>l
Reselect all k
Sort options...
Reverse

€ Select the Entities button in the Drill Point Selection.

int Selection
QL _Enites )

Diameter: 20.0

© Right—mouse click and Select Add points...

A ||

X

Tolerance: 0.0z

[ Subprograms... ] [ Last ]

[ soting. |[ Edi. |

€ [Select entities]: Select the 14 mm diameter circles as shown.

Select the 14 mm
diameter circles

€ Select the OK button to exit Drill Point Selection.

& Note that two points are selected in the Drill Point Manager.

Faint 1
Faint 2

© Select the OK button to exit Drill Point Manager.
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© Select the Regenerate all selected operations icon for the change
to be applied only to this operation.

vk Nih E@cal @ 1

22 (4] - ol 5ok -
[ == Regenerate all selected operations

© Select Alt +T keys to remove the toolpath display.

© Holding the right-mouse button, drag the new Geometry (2) Points on top of Peck drill Geometry.

= 2 - Dril/Counterbore - [WCS
E Parameters
----- 5 ?3 - 0,7500 SPOT DRIL

| it}
. . — = Toclpa ' 5.

Right-mouse click B 3 - Peck Dril - [WES: BOTTG
© Release and select Add. on Geometry, hold (5] Parameters

downanddrag | | ¥ 24-0.4893DRILL - 31

..... &l Add I
g Toal| 5.
B n e Replace!

€ Select No button, otherwise the holes will be drilled at the same
depth as the depth of the spot drilling operation.

11.3 Modify the drill parameters

© Select the Peck Drill Parameters in the Toolpaths Manager. o 2. DriljCounterbore - [WeS: BOTTQ

Parameters
s #2-M20.00 SPOTDRILL - 20,
' Geometry - {2) Points
£= Toolpath - 4.6K - TUTORIAL7.N
‘eck Drill - [WCS: BOTTOM PART)
gt P arameters
s #3 -V 00DRILL - 12, DRILL

—
/
| Select the Parametersj B Ceonet - 2 Points
-8 Toolpath - 46K - TUTORIAL7.N

© From the Tree view list, select Tool and change the Comment to “Drilling all tap holes with 12 mm
Drill”.
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© From the Tree view list, select Linking Parameters and change the Depth as shown in the picture

to the right.

Toolpath Type
Tool
Haolder

Cut Parameters
= Linking Parameters
Tip Comp
Home / Ref. Paoints

Flanes [wC5)
Coolant
Canned Text
Misc Walues
= Ais Control
Axis Combination
Fotary Asis Control

Quick View Settings

Tool 12 DRILL
Tool Diameter 12

Corner Radius 0

Feed Rate 450709
Spindle Speed 954

Coolart off
ToolLength 75

Length Offset 3

Diameter Off... 3

CPlane / TP.. TOP

Muie Carahie Diab=lk (11

[ Clearance. .. ] |25.D |

(%) &bsolute (O Incremental

[ Use clearance only at the
start and end of operation

Retract... ] |5-D |
(%) Abzolute () Incremental

[Top of stock...] |D-EI |
(3 Abzolute () Incremental

[ Depth. | |20 |
(%) gbsolute () Incremental

[ Subprogram

© From the extended Tree view list,select the Tip comp and change the breakthrough amount value

as shown.

Toolpath Type
Tool
Haolder

Cut Parameters
= Linking Parameters

Home # Ref. Points

Flanes [WCS)
Coolant
Canned Text
Misc Walues
=] Azis Control
Auis Combination
Riotary Asis Control

My el Wiz C© athima.

Tip Comp

Tool diameter 12,0

Breakthrough
; -j smet
<_> Tplength 3505164

I— Tip angle

Breakthrough amount value allows you to give an extra amount for the tool to go
deeper than the final depth to prevent any remaining material for the cut-outs.

Tip length value is automatically calculated by the system based on the diameter and tip
angle of the tool. The value is added to the final depth.

© Select the OK button to exit 2D Toolpaths - Drill parameters.
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Copy the geometry in the tapping toolpath following the same steps shown for drilling
geometry.

Toolpaths | solids | Art
v Ik EPoah @
~ap

© Select the Regenerate all dirty operations icon.
© Press Alt+ T to remove the toolpath display.

egenerate all dirty operations

STEP 12: DRILL THE TWO 10 MM DIAMETER HOLES

Toolpath Preview:

,
K/ Drill Point Selection

12.1 Drill points selection ( Enttes ])
Toolpaths
_Mask on Arc
© & prill (e enie |
© Select the Entities button. Diameter: |00
Tolerance: 0.0z
[ Subprograms... ] [ Last ]
[ soting. |[ Edi. |
© [Select entities]: Select the 10mm diameter circles.

Select the 10 mm
diameter circles

€ Select the OK button to exit

Drill Point Selection.
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12.2 Set the Tool parameters

€ From the Tree view list, select Tool.
© Click on Select library tool.

& Using Filter select the 10 mm Drill as shown in the previous steps.
© Add the comment as shown below.

Toalpath Type
Halder

Cut Parameters
= Linking Parameters
& Tip Comp
Home / Ref. Paints

Flanes [wC5)
Conlant
Canned Text
Misc Walues
= Azis Control
Az Combination
Riotary Axis Contral

Guick Yiew Settings

Tool 10. DRILL
Tool Diameter 10
Cormer Fadius 0

Feed Rate 5.40945
Spindle Speed 1145
Coolant off

Tool Length 75
Length Offset 5

STV RX
O = 03 O =

Select library toal...

Tool Mame  Dia. | Cor. rad.
7B Face.. 750 00
20.5F.. 200 00
12.DRL.. 120 00
14.00-2.. 14.. 00
10.DRIL.. 10,0 0.0

Right-click far ophions

[ Filter Active

Length
10,0
50.0
50.0
50.0
50.0

#

(S SV S TN

»

Tool diameter. | 10.0

Cormer radiug; [0.0

Tool name:
Tool number; |3

Head number: | -1

Feedrate: |5.403443
FPT: 0.0024
Plunge rate: |5.403443

[ Force taol change

Comment

10. DRILL

Fecalculate values

Length offzet; |5

Diameter offset: |2

Spindle direction: | T w

Spindle speed:

Drrill the: bwa 10 mm diameter holes.

1145
Cs |35.9724

Retract rate: |5.403443

12.3 Set the Cut Parameters

€ From the Tree view list, select the Cut Parameters page and change the Cycle to Peck Drill as

shown.

Taoolpath Type
Tool .
Helder Cucle o, Peck Diill 7
! arameters st peck 50
Linking Parameters
2nd Peck 0o
& Tip Comp hd Fect
Haome # Ref. Points = B

Flanes [wCS) i
Coolant
Canned Text Dwell 0o
Misc Values =

e I kel on
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12.4 Set the Linking Parameters

© From the Tree view list, select the Linking Parameters page and change the Depth if needed as
shown.

Toolpath Type
e | [ Clearance.. | (50 |
Hold )

- (® Absolute (O Incremental

[ Use clearance only at the
start and end of operation

Cut Parameters

= Linking Parameters
Tip Comp
Home / Ref. Paoints

Planes [WCS)
Coalant
Canned Text
Misc Values
= Awiz Control
Az Combination [ Retract. . ] |5'D |

Riatary A Control (&) dbzolute O Incremental

Quick Yiew Settings

Tool 12. DRILL (Top of stack.. ] |00 |
Tool Diameter 12
Cormer Radius 0 @ Abzalate O Incremental
Feed Rate 4 50709
Spindle Speed 954
Coolant Oif [ Deph. | [m0 |
ToolLength 75
Length Offset 3 = ® Absolute (O Incremental
Diarneter Off... 3 Bk
CPlane / TF... TOF [ Subprogram

e T,

b Cimfadh (11 Ahealibe Inerermental

© From the extended Tree view list, select the Tip comp, enable it and add a Breakthrough amount
as shown to ensure the complete machining of the through holes.

Toolpath Type

Tonl Tip Comp
Halder

Cut Parameters
= Linking Parameters

Home / Ref. Paints

Tool diameter  10.0

Breakthrough
Eli i

Flares [WCS)
Cinlant
Canned Test
Mist Walues
= Axis Contral
Aiis Combingtion
Fotary Axzis Contral

Tip length 3.004303

I— Tip angle

Cuick Yiew Settings
Tanl 10 DRl

© Select the OK button to exit 2D Toolpaths — Drill parameter pages.
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STEP 13: SPOT DRILL THE 10 MM DIAMETER HOLES

& Note that we have not yet spot drill the 10 mm diameter holes. In this step we will have to add the center
points of the 10 mm diameter holes in the existing spot drilling operation geometry. We will also change
the depth of the spot drill for the 10 mm diameter holes only.

Toolpath Preview:

13.1 Add the center points of the 10 mm diameter holes in the existing spot drilling operation

© In the Toolpaths Operations Manager, Right mouse click on the last Peck drill operation Geometry
hold and drag the geometry above the Drill/Conterbore Geometry.

Elm 2 :DriIIfCounterbore - [WCS: BOTTOM PAR
D Parameters
----- s #2-M20.00 SPOTDRILL - 20, SPOT

§ Toolpath - 4.6k Replace -Pro
= 3 -PeckOrill - [wes TEW]

D Parameters Cancel

..... ¥ £3-M12.00 DRIC=1Z

----- I Geometry - (2) Points
§ Toolpath - 4.6K - TUTORIAL7.NC - Prox
- 4 -Tap - [WCS: BOTTOM PART VIEW] - [Td
E Parameters
----- ¥ £4-M14.00% 200 TAPRH - 14.00-
----- I Geometry - (2) Points
E Toolpath - 4.6k - TUTORIAL7.MC - Pro
5 - Peck Drill - [WCS: BOTTOM PART VIEW]
D Parameters

€ Release the mouse and select Add from the list.

Right mouse click hold and drag

10. DRILL

RIAL7.NC - Pro

© Select No button to do not retain the depth from the 10 mm
drilling operation.

Page 7-45



Mastercam ,{

Mill Level 1 - Metric. TUTORIAL 7

13.2 Modify the depth of spot drilling for the 10 mm holes

© Select the Geometry of the spot drilling operation. ~ ———— B 1 17500 FACE VL - TFACE

- Geometry - Job Setup Stock Bound
.2 Toolpath - 5.0K - TUTORIAL7.NC -
=7 2 - Dril/Counterbore - [WCS: BOTTOM
D Parameters
----- a #2-M20,00 SPOT DRILL - 20, 5F
----- eometry - (4) Points

\//// Toolpik- 4.6K - TUTORIAL7.NC -
EIE 3 - Peck Dril*- [WCS: BOTTOM PART VI
Select Geometry ) Parameters
----- a #3-M12.00 DRILL - 12, DRILL
----- ' Geometry - (2) Points
-

€ Click on the third Point and make sure that one of the 10 mm holes is
selected

© Then, Right-mouse click on the third point and select Change at point... E® Coint 1
B Foint 2

i Eﬂ Add points. ..

Reselect all

Sort options...
Reverse

Delete points...

Reselect 1
Re- S
Change at point...p,

& In the Drill change at point dialog box, enable Depth and change the value to -6.

Drill change at point |

@ = Apply ta selected paint

@ = Apply to subsequent paints

[ dump height 0o
|:| Clearance 250 sbs
[ Retract 50 Iher

© Select the OK button to exit Drill change at point dialog box.

Depth £0 Abs

[ Feedrate 9.015748
Repeat the steps for the fourth point and change the depth to -6. O Dwel 00
[J5top

& Make sure that first you select the point and then do a righ-mouse

click on it.
© Select the OK button to exit Drill Point Manager dialog box.

Toclpaths | solids || Art

© Regenerate the toolpath. v TR EHoah P
22 3 1.5 rate al

egenerate all dirty operations
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STEP 14: BACKPLOT THE TOOLPATHS

Backplotting shows the path the tools take to cut the part. This display lets you spot errors in the
program before you machine the part. As you backplot toolpaths, Mastercam displays the current X, Y,
and Z coordinates in the lower left corner of the screen.

= BH Machine Group-1

_|],|_ Properties - Generic Mill
9---8_ Toolpath Group-1
/B 1 -Facing - [WCS: BOTTOM PART V]
D Parameters

----- ¥ #1-3.0000 FACE MILL - 3" FAC
----- - Geometry - Job Setup Stock Bou
=2 Toolpath - 16.6K - YOUR NAME
2% 2 - Drill {Counterbore - [WCS: BOTTC
D Parameters

----- a #3-0.7500 SPOTDRILL - 3/45
----- Geometry - {4) Points
Select Toolpath Group 1 ,:-.J Toolpath - 5. 1K - WCS.NC - Fro
Elm 3 - Peck Drill - [WCS: BOTTOM PART)
D Parameters

----- ¥ #4-0.4344DRILL - 31/64 DRIL
----- - Geometry - {2) Points

=% Toolpath - 4. 7K - WCS.NC - Prog
- 4 - Tap - [WCS: BOTTOM PART VIEV
D Parameters

----- a #5-0.5625% 12,00 TAPRH - £
----- ' Geometry - {2) Points

== Toolpath - 4, 7K - WCS,NC - Prog
Elm 5 - Peck Drill - [WCS: BOTTOM PART)
D Parameters

----- ® #6-0.3750 DRILL - 3/8 DRILL
----- - Geometry - {2) Points

.22 Toolpath - 4.7K - WCS.NC - Prog

© Click on the Toolpath Group in the Toolpaths Manager to select all
operations.

PETIUOTTE T ar TgeET L
Toolpaths | solids | Art

v Nk F P B ?
&z v & | o
@ Backplot selected operationg

© Select the Backplot selected operations button.

© Make sure that you have the following buttons turned on (they
will appear pushed down).

Display Tools
and Rapid moves

(A7)@)[)

© Select the Isometric View from the view toolbar to see the stock. @ @ ﬁ@

© Select the Fit button. G'gb

© You can adjust the speed of the backplot. I

€ You can step through the Backplot by using the Step forward @or Step back@ buttons.

Page 7-47



Mastercam ,{

Mill Level 1 - Metric. TUTORIAL 7

© Select the Play button in the VCR bar.

@ﬁ[l«]{«]{»]@ 23 z

© Select the OK button to exit Backplot. M

STEP 15: VERIFY THE TOOLPATHS

& Verify simulates the machining of a part from a stock model display. The stock dimensions are based on

the values that we specified in the Stock Setup.
Toolpaths | Solids | Art

vk T B
= P LT
Hselect all operations|
Toolpaths | Solids | At

© Select the Verify selected operations button. v % T B = @@ 1% 2 ?
@ = I’jj w A 'd"u'e@f’y selected operations

© Select all operations button.
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=

Simulate tool m simulates the toolpaths, displaying the
solid tool without the holder

Update after each toolpath updates the stock after each
operation.

Stop on collision pauses the verification when the tool
touches the part with a rapid move.

© Select the Configure button. @

D) = ] [»]
B 1hd

Dizplay control

Moves/step: 1
Movesrefresh: 1
Speed _J Quality

Lpdate after each toolpath

Stop options

t
[] 5top on tool change

[] 5top after each operation

['erboze

(8] [l
e

Operation #: 5

Toolpath: Canned Cycle
Tool #: B

Tool label:  3/8 DRILL

(v ](%]( 2]

=

Verify x)
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Initial stock size source should
be set to Stock Setup to use the
stock information from Stock
Setup.

Use True Solid allows you, after
verifying the part, to rotate and
magnify the part to more closely
check features, surface finish, or
scallops.

Cutter comp in control allows
Verify to use the information
regarding the tool diameter and
to simulate the cutter
compensation.

Change tool/color to change the
color of the cut stock to
indicated tool changes in the
toolpath.

Verify Options

Shf_?i Eoliiiares in point: Max point:  Margins:
@BU" [ Scan taolpath(z] ] # |'2-D | | 2330 ||D-D |
(O Cylinder
O File Usze Stock Setup values hd |'2-D | |1B4-D ||D-D |
O 5oid [ Pick stock comers... ] z |'2?-D | |2-D ||U-D |
Initial stock. size source Cylinder asiz
() Scan toolpath(z) 100.0
(%) Stack Setup
O Use last size

| | [ Transhucent stock
Iizcellaneous optionz Tool profile

_Set colors...
Usze TrueSolid O uta -
Cutter camp in contral @ #s defined
[ Display %72 anes
[] Compare ta STL file
] Remove chips Tool talerance: 0.002
Change tool/color STL tolerance: 002
[ Hide toal at each stop
[ Make true threads
raEilxa

© Select the OK button to exit Verify Options.

© Set the Verify speed by moving the slider bar in the speed control bar.

© Select the Play button to start simulation. @
© The finished part should appear as shown in the following picture.

§ P

© Select the OK button to exit Verify.
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SUGGESTED FIXTURE FOR SETUP 2:

& Thestockisheldona
fixture plate using the
tapped and the drill
holes. The two M14 bolts
and two 10 mm dowels
hold and positon the
part.

SETUP SHEET FOR SETUP 2:

Tocol List of TUTORIALT .LICIH

Proj./Part No.: 0 Date : 07/27/09

Drawing No. 1 Customer : -

Prog. No. 7 Programmer a
Tool type : 75 Face mill 75 Face Mill
Manufact.code :
Chuck :
Tool Number : 1 Feedrate 8.0157
Diameter : 75 RFM : 309 Flunge feed r.: 4.0079
Corner radius : 1} Tip angle : 45 Diam. offset : 1
Flute length : 10 Material : ALUMINUM ... Length offset : 1
Owerall length: 30 No flutes : 4
Tool type : 25 Endmilll Flat 25. FLAT ENDMILL
Manufact.code :
Chuck :
Toocl Number : & Feedrate : 5.73
Diameter : 25 RPM : 3500 Plunge feed r.: 5.73
Corner radius : a Tip angle : [1] Diam. offset : [
Flute length : 50 Material : RLUMINUM ... Length offset : [
Cverall length: 75 No flutes : 4
Toccl type : 19 Endmilll Flat 19. FLAT ENDMILL
Manufact.code :
Chuck :
Tool Number : 7 Feedrate : 7.5395
Diameter : 19 RFM : 3500 Flunge feed r.: 7.5395
Corner radius : 1} Tip angle : ] Diam. offset : 7
Flute length 30 Material : ALUMINUM ... Length offset : 7
Owerall length: 75 No flutes : 4
Tool type : 5 Endmilll Flat 5. FLAT ENDMILL
Manufact.code :
Chuck
Toocl Number g Feedrate : 1.790&
Diameter 5 RPM : 3500 Plunge feed r.: 1.7908
Corner radius : a Tip angle : a Diam. offset g
Flute length 50 Material : RLUMINUM ... Length offset : g
Cverall length: 75 No flutes : 4
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STEP 16: CREATING AND RENAMING TOOLPATH GROUPS; RENAMING THE NC
FILE

To machine the part in two different setups, we will need to have two separate programs. To be able to
post process separately the operations of each setup, we will create them under different toolpath
groups with different NC names.

=] EH Machine Group-1
; Properties - Ce
7 1-Faong - LWCS: BOTTOM PART VIEW] - [Tplg
D Parameters
a #1-M75,00 FACE MILL - 75 FACEMILL
- Geometry - Job 5
.88 Toolpath - S MACHINE PART B D>
=7 2 - Dril{Counterbore - [WCS: BOTTOM PART VI
D Parameters
W #2-M20.00SPOTDRILL - 20, SPOT DRIY
' Geometry - (4) Points
- 28 Toolpath - 5.QCMACHINE PART EOTTOMIS
B 3 - Peck Oril - [WCS: BOTTOM VIEW] - [T|
D Parameters
.. @ #3-M12.00 DRILL -
- Geometry - (Z) Points
8% Toolpath - +QCIACHINE PART BOTTOMT
=7 4-Tap - [WCS: BOTTOM P ~TTplans
D Parameters
- @ #4-M14.00 X 200 TAPRH -  14.00-2. T4

- Geometry - (2) P
.88 Toolpath -4.®>
-7 5 - Peck Drill - [WCS: BOTTOM PART VIEW] - [T|
D Parameters
.. @ #5-M10.00 DRILL -
- Geometry - (2Z) Points
=

- Q - EECHINE PART BO'I'I'g E>

Step Preview:

12, DRILL

10. DRILL

16.1 Rename the current Toolpath Group-1 and the NC file

= BB Machine Group-1
1lL Properties - Generic Mil
ERS P achine Part Botton ]
=% 1-Facing - [WCS: B-kron« PART VIEW]
D Parameters
W #1-M75.00 FACEMILL - 75 FACE
- Geometry - Job Setup Stock Boundal
E Toolpath - 5.0K - TUTORIAL7.NC - P!
=% 2 - Dril/Counterbore - [WCS: BOTTOMP.
D Parameters
W #2-M20.00 SPOTDRILL - 20.5PQ
Ml Geometry - (4) Points

© Click two times on the Toolpath Group -1 to highlight it and rename it
Machine Part Bottom.

© Right-mouse click on the toolpath group and select Edit selected
operations and then, select Change NC file name.

© Enter the new NC name: “Machine Part Bottom”.

© Select the OK button.

B BE Machine Group-1 -~
-1l Properties - Generic Mil
melel =
1-Fac Mill toolpaths bb I
E Pal
¥ =1 MIL
- Ge v
= Tol Edit common parameters, |
2 -Drill Groups
Pai Change Program #...

CiiMzam=45MILLYHES

b achine Part B ottom

Enter new NC name @

Lv

® (2]

Page 7-52



Mastercam ,{

Mill Level 1 - Metric. TUTORIAL 7
16.2 Create a new Toolpath Group i Eﬁmm toolpaths ,
i---8_8 Maching
. . . = 1- W] - [Tpl
© Right-mouse click on the Machine Group-1 _ _
© Select Groups from the drop down list and then select g Et selected operations ¥ JCE ML
§ Mew Machine group

New Toolpath group.

€ Rename the toolpath group: “Machine Part Top”.

& Make sure that the red insert arrow is below the Machining Part
Top group; otherwise click on it and drag it below. This ensures that

the next operation will be added in the proper group.

§ Toolpath - 4,6K - MACHIME PART BOJ
¢ E-fF 5 - Peck Dril - [WCS: BOTTOM PART VIEL
: D Parameters
¥ £5-M10.00CRILL - 10, DRILL
I Geometry - (2) Paints

Toolpath - 4.6K - MACHINE PART BO

pe¥e IMachine Part Top

EO

STEP 17: SET THE TOP VIEW AS THE CURRENT WCS, TOOL AND CONSTRUCTION

PLANE

Toolpath Preview:

17.1 Using WCS to set the Top view as the current tool plane, construction plane and WCS

€ Select WCS in the Status Bar.

© Select WCS Manager.

T3

Attributes | | 4w 3 || | WS
i,

TWCS By narmal
i© WCS = Cplane
I WCS =Tplane

[ WCS = Gview

View Manager [}\ |
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© Select Top View and click on the Set your current WCS, construction plane and tool plane with

their origins to the selected view button. E

@ =
View Manager @

[ Display only views associated with the selected view
Ty .Eme & I \L’Iu%:lsat:hgar:gp:scs view when
| o
BACK Set cumert view and origin
-
| RIGHT SIDE
| LeFTsiE ~
C (=))e]
| + BOTTOM PART VIEW
(Origin {n view coordinates)
Enable origin
| & | > ’
= = ¥ 0o | @
Attributes : ?
Work Offset #[-1 | coor [0 | |
Comment
"‘ [] Associative
© Select the OK button.

© Select the Isometric view. @ @ ﬁ@

© Select Fit button. oo
© The part should look as shown to the
right.

&  Note that the origin is set at top of the
part at the lower left corner. Follow next
sub step if you want to move the origin
at the upper left corner.

17.2 Using W(CS to set the origin at the upper left corner

© Select WCS in the Status Bar. : —
© Select View Manager. | atributes [ 4 || vl v wcsm

WCS Dy normar

Bi. WCs =Cplane
0 WCs =Tplane
BT WCS = Guiew

‘ @ View Manager % |
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Crigin {in view coordinates)
€ Click on the Select button in the Origin area as shown. [] Enable origin
0.0 ‘E'
Y (0o ~
[] Associative
© [Select a point]: Select Endpoint A.

Select Endpoint A

© Change the Z value in the Origin area to 0 to set again the part zero at the

finish size. Cirigir [iny wiew coardinates]
® The new origin coordinates should look as shown. [7] Enable arigin
e
¥ [164.0 .
© Select the OK button to exit View Manger. M .
[¥] Azsociative

&  Note that the grid moves at the upper left corner at the top of the part at the finished size.
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STEP 18: FACE THE TOP OF THE PART

Step Preview:

18.1 Copy the Facing operation in the Machine Part Top group

€ Select only the Facing operation.
© Right-mouse click on the existing Facing operation and select Copy from the list.

= BR Madhine Group-1

1 Properties - Generic Mill

58 Machine Part Bottam
&=

PART VIFW] _ [Tol
] Parameters Mill toolpaths
1@ #1-M75.00 FACE MILL
i) Geometry - Job Setup 51
{22 Toolpath - 5.0 - MACHI
- 2 - DriljCounterbore - WCS  Edit selected operat
i) Parameters
o= SPOTDRIL  Groups
il Geometry - (4) Points

cut
22 Toolpath - 5.0K - MACH]
3 -k bl - Lics: T I

Toolpaths | Solids | Art

© Move the red arrow below the Machine Part Top group if needed. G T EPaR PP
© Right-mouse click below Machine Part Top group and select Paste from EA 'K D+%a@

t h e I |St a EE Machine Gr|Move insert arrow down one ite

Groups
..... []
..... '

.22 Undelete

Right mouse click here Expand

Collapse

&= Docfie...
=
oy 4. Select..

D Sort

Import...
..... -

&g Dot

=
B 5 - Batch...
D Display options...
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18.2 Change the planes to Top in the Facing operation

© From the Toolpaths Operations Manager select Parameters in the new Facing operation.

E oo
=83 m

[ I 5 - Peck Dril - [WCS: BOTTOMF]

=% 6 - Fading - [WCS: BOTTOM PAR

E Parameters

----- 5 #5-M10,00 DRILL - 10. 0
----- . Geometry - (Z) Points

.22 Toolpath - 4.6K - MACHINE
achine Part Top

ameters

Parameters ¥ £1-M75J FACE MILL - 7
- Geometry *Job Setup Stock
£ Toolpath - 5.0K - MACHINE
© From the Tree view list select Planes.
© Click on Select WCS view button as shown.
Toolpath Type
Tool
Holder
= Cut Parameters
& Depth Cuts Wworking coordinate spstem Tool plane Comp / construction pl
= Linking Parameters
Home / Ref. Points | BOTTOM PART WIEW |
Origin [in view coordinates)
Coalant
Canned Text ¥ 2390 0.0 @ 00
Misc Values
& Ais Contral v [1640 0.0 0.0
Az Combination
Fiotary Axiz Control z [0 0o oo
Huick Wiew Settings
Tool 75 Face Mil
Tool Diameter 75
Corner Radiuz 0
Feed Fate 8.01575 [Clwiark ffzet - Digplay relative to WCS
Spindle Speed 509

€ From View Selection dialog box, select the Top view as shown.

View Selection

Mame Qrigin [in view coordinates)
Y-z 164 20,

FRONT X0, 20,

BALCK. X0, 0. Z0.

BOTTOM X0, 0. Z0.

RIGHT SIDE 0.0, Z0.

LEFT SIDE 0.0, Z0.

150 0.0, Z0.

BOTTOM PART WIEW 2397164, 225,

X

© Select the OK button to exit View Selection dialog box.
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© Select Copy to tool plane and Copy to construction plane buttons to set all the planes to the Top

plane.

Toolpath Type
Tool
Huolder

Cut Parameters

&+ Depth Cuts

Linking Parameters
Hame / Ref. Points

Coolant

Canned Text

Misc Walues

Ais Control
Axiz Combination
Fiatary Axiz Control

Guick Yiew Settings

75 Face Mil

Tool Diameter 75
Comer Radius 0
Feed Rate
Spindle Speed 509

8.01575

Working coardinate systerm

Tool plane

| TOP

Qrigin [in view coordinates)

¥ |20
Y [164.0

Z |00

[%work offzst -1

= D)
I Y

0o

[#] Drisplay relative to 'wWCS

Camp / construction plane

n.o

0.0

0.0

© From the Tree view list, select the Tool page and change the comment as shown.

Toolpath Type
Toal
Holder

= Cut Parameters
& Depth Cuts
= Linking Parameters
Home / Ref. Paints

Planes [wC5)
Coolant
Canned Text
Misc Values
= Axig Control
Ais Combination
Fiotary Axis Contral

Quick Yiew Settings
Tool 75 Face Mil

Tool Diameter 75
Comer Radius 0

Feed Rate 80575
Spindle Speed 509
Caolant Off

ToolLength 50
Length Offzet 1

=TT

# Tool Mame
# 75 Face...
# 2 20.5P..
# 2 12.DRL...
# 4 14.00-2...
# 5 10. DRI

Select library toal..

Toal diameter; | 75.0

Recalculate values

Length offset:

Diameter offset: |1

Spindle direction: | Cw £

Spindle speed: | 503

Dia.  Corrad. Length # ) m
750 00 100 4 Cormer radius: | U-
200 00 50.0 2 =
120 00 BO.0 2 Tool name: | 79 Face Mill
14.. 00 50.0 1

Toal rumber: | 1
100 00 00 2 ool number

Head rumber; | -1

Feed rate: |8.015748
¥
FPT: |0.0033

Right-click for options

[ Filter Active

Plunge rate: |4.007874

[ Force tool change

Cormment
Facing the part top

5 |119.934
Fietract rate: | 4.007874

[+*] Rapid Retract

€ Select the OK button to exit. M

& Regenerate the toolpath.

© Press Alt+ T to remove the toolpath display if needed.

Toolpaths | Selids

A =
@ 2= (1

Art

egenerate all dirty operations

¥ % B’»:’EEQGI% b4
R
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STEP 19: ROUGH MACHINE THE TWO POCKETS IN THE TOP VIEW

Step Preview:

19.1 Select the bottom chains of the two pockets

®  To be able to machine both pockets in the same operation, although they each have different depths, we
need the 3D wireframe to select the pockets at the bottom.

Toolpaths

© 5 pocket
© Enabled C-plane in Chaining to be able to select the chains without stopping at the branches.
© Select the two pockets at the bottom, as shown.

¥ | Chaining .@‘

(& CplaneY O 3D

E
I@.

JNLIE

<
O
g

Inside

Select the first
pocket here

=S|d
Hile

7
a

L pocket here

a
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& Note that both pockets are highlighted.

© Select the OK button to exit Chaining.

19.2 Select a 25 mm Flat Endmill and set the parameters in the Tool page

© From the Tree view list, select Tool.
© Select the 25 mm Flat Endmill using the Filter options as shown in the facing operation.
© Make the necessary changes to match the parameters with the screenshot below.

=

2D Toolpaths - Pocket

" HE

~ Toolpath Type ~ ! :
s B Toal diameter: | 25.0 |
Huolder | # ToolMame Dia. Corrad. | Length # EI o 'D 0 ) Recalculate values
@ 1 75Face.. 750 00 no 4 T b :
EEHATILR et @ 2 20.5F. 200 00 500 2
I~ Roughing @ 2 12.DRL. 120 00 B0 2 Tool riame: | 25. FLAT ENDMILL |
Engy Mot (@ 4 14002, 14, 00 0 1 EEEEE
=] Finishing !8 5 10. DHI.“ 10.6 D.D SD.D ] Tool number: 55 | Length offset; &
Lead In/Out § § - - i e——t
& Depth Cuts g s 25 FLA.. 250 00 50.0 4 Head number: |1 | Diameter offzet: |5 |

& Break Thiough — —
= Linking Parameters
Home / Ref. Points

- &rc Filter # Tolerance
Flanes [wCS) ) —
£ | & Feed rate: |5.73 |

£ | > :

Quick Yiew Settings

- rer.[o0oo0s |
Right-click for options | E——
Tool 25 FLATE.. '—|

TollDisifaia o Plunge rate: E'?B Retract rate: |5-?3 |
Bttt Eadiges 3 Select library tool... [ Filter Active i i ——
il £ [ Force tool change Rapid Retract

Spindle Speed 3500

Coolart Off Cornmnent

ToolLength 75 Machining both pockets; define the depth incremental.
Length Offset &

Diameter Off... &

CPlane / TF... TOP

Axiz Combin...  Default (1] [ 70 batch

~ =edited

& Remember that the Feed rate. Plunge rate, Retract rate and Spindle speed values are all define in the
parameters of the tool definition. Change them as needed.
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19.3 Set the Cut Parameters

© From the Tree view list, select the Cut Parameters page and change the parameters as shown.

----- " Tool
- Holder

- Depth Cuts
<@ Break Through — —
- Linking Parameters

- Home / Ref. Points

- & Filker / Tolerance
............. Flanes [wCS) ~|
< il | 3

----- . Toolpath Type |

Guick View Settings

Tool 25, FLATE...
Tool Diameter 25

Comer Radius 0

Feed Rate 573
Spindle Speed 3500
Coolant [uli}
ToaolLength 75

Length Offset B
Diameter Of... &
CPlans / TP... TOP

Az Combin..  Default (1)

Machining direction
(@ Climb ) Conventional

Focket type Standard v

[/
Rall cutter

around corners AP 4
Linearization

talerance 8.001

[] Create additional finish operation

Stock to leave on wallz

Stock ta leave on floors

Pocket type set to Standard can be used only with closed chains. The tool will be constrained
inside of the closed chain.

Machining Direction set to Climb cuts in one direction with the tool rotating in the opposite
direction of the tool motion. See the graphic below.

Tip Comp set to the Tip sets the tool offset to the tool tip.

Roll cutter around corners inserts arc moves around the corners in the toolpath for a smoother
tool movement. Set to Sharp (135 degrees or less) will roll the tool at the sharp corners.
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© From the extended Tree view list, select Roughing and select as cutting method Constant Overlap

Spiral.
Toolpath Type A
Tool i )
*oldel Cutting method:  Zigzag
-~
= Cut Parameters
= FI oughing
Etr Mation Constant Overlap  Parallel Spiral Parallel 5 piral, tarph Spiral High Speed |
- Finishing Spiral Clean Comers v
Lead InfOut < *
g [Bjr?at: Tcll:rt;ugh Stepaver percentage | 79.0 [ Minirnize: ool burial Talerance for remachining and constant averlap
= Linking Parameters Steporver distance 1875 E.25 # |1.5625
Home / Ref. Points . .
R oughing angle ifi] [] Display stock for constant overlap spiral
Arc Filker / T olerance
< Planes [WLS) 3 ¥ Trochoidal cuts:
Quick Yiew Seftings
- o .
Stepover percentage sets the distance between roughing passes in the XY axis as a
percentage of the tool diameter and will automatically update the stepover distance.
Minimize tool burial clears the area around pocket islands (semi islands in our case) to
avoid tool damage due to removing too much stock at once.
Spiral inside to outside enabled allows you to spiral from the center to the pocket wall.
Display stock for constant overlap spiral previews the amount of stock removed by the
roughing passes.
Tolerance for remachining and constant overlap spiral determines the accuracy of the
toolpath when using one of the two options. Recommended tolerance is the default.
- Cut Parameters
© Select the plus sign in front of the Roughing to expand the Tree view list, and _k F‘WE*"FQM ;
niry Mobon

select Entry Motion (if needed).
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© Enable Ramp options and change the parameters to match the following screenshot.

............. Toolpath Type V-
..... Toal i O Off & Ramp O Helis
- Holder
' Minimum length 100.0 % |250
Pt
Maximum length  [100.0 4
Z clearance
------ Lead In/Out
Depth Cuts ¥ clearance
Break Through = 2
Flunge zig angle
- Linking Parameters 5e 25 and
- Home / Ref. Points Plunge zag angle
- Arc Filker / Tolerance Auto ahgle
- Planes MCS) b )
. Y| e
o . Additional slot width 10.0
Quick Yiew Settings
Tool 25 FLAT E [ slign ramp with entry paint
Tool Diameter 25 §
Comer Radius 0 ] Ramp fram erty pairt If ramp fails
Ez?nddlzastzeed ES?DSD © Plunge O skip
Coolant Qff Save skipped boundany
Tool Length 75
l[_)?:n%::eurgsf?t g Dijeetiarn Entry feed rate
CPlane / TP... TOP & ow O Cow (&) Plunge rate () Feed rate

Axiz Combin..  Default [1)

The ramp length value will be determined by Mastercam and can not be smaller then the
Minimum length or bigger then the Maximum length.

Z clearance sets the height above the stock where the entry ramp will start.

XY clearance sets the minimum distance in the XY plane between the ramp and the pocket wall.
Plunge zig/zag angles set the ramp angles as the tool zig-zags to the bottom of the pocket before
beginning the cutting pass.

Auto angle sets automatically the angle in the XY plane based on the longest area of the pocket.
Additional slot width adds a fillet at the end of each ramp for a smoother tool movement.
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© Select Finishing and disable the option as with this operation we want to rough only the part.

Toolpath Type A
Tool
Huolder

Passes

= Cut Parameters
= Foughing
Entry Mation

Lea InfOut

© From the Tree view list, select Depth Cuts and enable the option.

Toolpath Type ~
Toul Depth cuts
Halder
= Cut Parameters Raslotnben Cl
= Foughing
Entry Motion # Finish cuts: 0
= Firishing
Lead In/Out .
Diepth Cuts Finish step: [l
&+ Break Through
= Linking Parameters [ Keep tool dawn Depth cut order
Home / Ref. Points
[ Use island depths © By pocket
Arc Filter / Tolerance [ Subprogram
Planes [WCS) v [ Tapered walls
£ L 30
Quick View Settings 30
Tool 25 FLATE..

Depth cuts are the Z axis cuts that the tool makes in a pocket toolpath.

Max rough step sets the maximum amount that can be machined in one step.

By pocket enable the system to complete all depth cuts in the first pocket before moving
to next one.

& Mastercam never performs unequal depth cuts. For example, in our case, the left side pocket is 10 mm
deep; the step is calculated: (Final depth — Stock on the floor)/2 = (10-1)/2 = 4.5 which is smaller then 7.
The same way the system calculates the step for the second pocket; (19-1)/3 =6
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19.4 Set the Linking Parameters

© From the Tree view list, select Linking Parameters and enable Clearance height and set the Top of
the stock and the final Depth as shown.

Toolpath Type -~
Tool
Haolder

B Cut Paramneters
= Roughing
Entry Mation
= Firizhing
Lead In/Cut
Depth Cuts
& Break Through

= Linking Parameters
Haome / Ref. Paoints

&rc Filker / Tolerance
Flares [+ C5) b
< ¥

Guick Wiew Settings

Toal 25 FLATE..
Tool Diameter 25

Comer Radius 0

Feed Fate 573

Spindle Speed 3500

-

(5) Asbsolute

[JUse clearance only at the

() Incremental

start and end of operation

(&) dbzolute () Incremental

() Absolute

(&) dbzalute (O Incremental

Coolant Qff

ToolLength 75

Length Offset 6 00

Diarmeter Qff... &

CPlane /TP TOP (O dbszalute (&) Incremental
ia ki Ci=i e (11

Depth value sets the final machining depth for the pocket operation. The value is set to 0 and
incremental and is measured from the two geometry chains that we selected. This insures that
both of them are going to be machined to the appropriate depth.
Choosing Incremental tells the system to calculate the value relative to either the current top
of stock (as with Clearance parameter), relative to the selected geometry (as with Top of stock
and Depth parameters), or relative to the depth of each cut (as with Feed plane and Retract ).

€ Select the OK button to exit 2D Toolpaths Pocket parameters.

© Press Alt+ T to remove the toolpath display.
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STEP 20: FINISH THE TWO POCKETS

Toolpath Preview:

20.1 Copy the existing pocket operation

&  You can copy an operation when machining the same geometry and using the same type of toolpath.

Advantages of using a copy of an existing operation is that we do not need to select the geometry chains
and we can use some of the parameters set up in the original operation.

€ Right-mouse click and hold it down on the folder icon in front of the Pocket toolpath.
© Drag the mouse down and release it. e
© Select Copy after. 2188 bechne pert Top

= 6 - Facing - [WCS: TOP] - [Tplane: TOP] - Faci
V- parameters

¥ #1-M75.00 FACEMILL - 75FACEMILL
B Geometry - Job Setup Stack Boundary
&2 Toolpath - 5.0K - MACHINE PART BOTTOM
7 - Pocket (Standard) - [WCS: TOP] - [Tplane:
[ Parameters

#6-M25.00 ENDMILL1 FLAT - 25, FLAT

Geometry - (2) chain(s)
i g Move before ACHINE PART BOTTO!|
L

Copy before

© You should now have two pocket toolpaths.
© Left-click on the second pocket Parameters.

= 7 - Pocket (Standard) - [WCS: T
D Parameters

----- a #6 -M25.00 ENDMILL1 FLAT)
----- Bl Geometry - (2) chain(s)
.22 Toolpath - 29.8K - MACHINE

T — || Paramete

"
Select Parameters —— | - ¥ #6- MzS.thNDMILLl FLAT
----- - Geometry - (2) chain(s)

§ Toolpath - 29.8K - MACHINE]
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20.2 Select a 19 mm Flat endmill and set the Tool page parameters

© From the Tree view list, select the Tool page.
© Click on Select library tool.

© Following the steps outlined earlier, using the Filter option, select the 19 mm Flat Endmill.

=
il Tool diameter: | 19.0
- Recalculate values
# ToolMame Dia. Cororad. Length # : i m
o 75Face.. 750 00 0o 4 BIner At
- # 2 20.5P. 200 00 R0.0 2 T3 FLAT ENDMILL
F‘O“E“'“QM - 12.DAL. 120 00 E00 2 Taol name:| 19, |
- Eniry Mation oy 14002, 14. 00 B0 1
' F'”'Si‘;';gd o ® s 10.DR.. 100 00 500 2 Tool number. Length offset
- Depth Cuts ¥ o5 25 FLA. 250 a0 50.0 4 Head number: Diameter offset:
¥ 7 19 FLA.. 130 00 50.0 4
& Break Through  —
Linking Parameters
- Hame ¢ Ref. Points
'SIIC Filte[\r‘A.;C'I'SD]Ierance 3 Spindle direction:
e Planes v
= ] | 2 Feed rate: | 7.539474 Spindle speed: | 3500
< I | 2
Lick View S ettings — — 208.9224
QT I 2 19 FLATE Right-click for options ts
TEEI Diamster 19 ’ Plunge rate; | 7.533474 Fietract rate; | 7533474
Corer Badius 0 Select libram toal... [ Filter duetive — .
Feed Fiate 7 E3947 [IFurce tool change Fiapid Retract
Spindle Speed 3500 T "
Coolant off =
ToolLength 75 Finizh the walls and the foors of both pockets)
Lenagth Offset 7

20.3 Set the Cut Parameters

© From the Tree view list, select the Cut Parameters and remove the stock to leave on the walls and
on the floors.

tachining direction
(3 Climb ) Canventional

Pocket type Standard -

Tip comp Tip hd m
Fall cutter

around cormers ap
Linearization

talerance 0.0

Create additional finish operation

Stock to leave on walls

Stack ta leave on floors
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© From the Tree view list, select Entry Motion and disable the entry

as shown.

Toolpath Type
Tool
Huolder

Cut Parameters
Foughing
Entry Motion

Firishina

@ 0

© From the Tree view list, select Finishing and enable the Finish to finish the walls. Set the rest of
parameters to match the following screenshot.

Toolpath Type
Tool
Holder

Cut Parameters
Fiaughing
Entry Mation

=]

Lea In/0ut
Depth Cuts

Oweride Feed Speed

[JFeed rate

computer | [Jspindle speed

Firizh

Pazzes Spacing Spring pazzes  Cutter compenzation
N e L C

Finish outer boundary

[] Start finish pass at closest entity Machine finish pazses only at final depth

[ Keep tool down

[ tachine finish paszes after roughing all pockets

5.73

3500

Passes sets the number of finish passes.
Spacing sets the amount of stock to be removed with each cut. Because we set the
number of passes to 1, the amount of stock to be remove is the stock to leave on the walls
amount set in the roughing operation.
Finish outer boundary needs to be enabled to finish the walls of the pocket.

© From the Tree view list, select the plus sign in front of the Finishing (if needed) and set the
parameters for the Lead In/Out as shown to make smooth entry/exit tool moves in and out of the

remaining stock.

Toolpath Type
Tool
Holder

Cut Parameters
Fioughing
Entry kation
Finishing

Depth Cuts
& Break Through
Linking Parameters
Home / Ref. Points

Arc Filker / Tolerance
Flanes [WCS)
< | &

%

Quick Yiew Settings

Tool
Tool Diameter 19
Corner Radivz 0

Feed Rate 7.53347
Spindle Speed 3500
Coolant Of
ToolLength 75

Length Offzet 7
Diaraeter O

13 FLATE..

Lead In/Out

Entry
Line
() Perpendicular (%) Tangent

Length

Flamp height

Ao
Radiuz

Sweep

Helix height

[ Use entry paint

[]Use point depth

[ Enter on first depth cut only
[ Plunge after first mave

[[]Ovenide feed rate |7 539474

Overlap

Exit
Line
() Perpendicular - (5 Tangent

Length

Fiamp height

Ao
R adius

Sweep

Helix height
[ Use exit paint

] Exit on last depth cut anly

[] Retract befare last move

[]Ovenide feed rate |7 539474

14

ii ] iI
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© From the Tree view list, select Depth Cuts and disable the option to remove the remaining stock in
one step at the final depth.

Toolpath Type ~
ol s
= Cut Parameters
= Houghing“ .
© Select the OK button to exit the 2D Toolpaths- Pocket.
© Press Alt+ T to remove the toolpath display.
Toolpaths | Sglids | Art
¥ Wk ‘3‘032961% g
(5] Regenerate the tOOlpath == @ Regenerate all dirty operations
STEP 21: BACKPLOT THE POCKET TOOLPATHS
© In the Toolpaths Operations Manager, click on the first pocket operation.
© Holding down the Shift key select the second pocket.
PETIUOTTE TITarTageT L_
. . . Toclpaths | solids | Art
© Click on Backplot selected operations icon.

v T J@oh 2 ?
@ Backplot selected operationg

& Make sure that you have the following buttons turned on (they will appear pushed down).

. | =Y
€ Select the Top View from the view toolbar to see the stock.

© Select the Fit button. o

€ Select the Play button in the VCR bar.

(0L KD

»—

106
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& You can adjust the speed of the backplot.

@ Note the remaining material in the corners. The 19 mm Flat Endmill can not clean up the stock. In the
next operation we will remachine the corners using a smaller tool.

© Select the OK button to exit Backplot. M

STEP 22: REMACHINE THE TWO POCKETS

& Note that the 19 mm Flat End Mill could not clean the 3 mm radius fillets. Using the 5 mm diameter Flat
Endmill to remove all the material inside the pocket will not be efficient. We will remove the remaining
material only by using a 5 mm Flat Endmill tool with the remachining pocket style.

Toolpath Preview:
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22.1 Copy the existing last pocket operation

& You can copy an operation only when machining the same geometry using the same toolpath. Advantages
of using a copy of an existing operation is that we don’t need to select the geometry chains and we can
use some of the parameters set up in the original operation.

© Select only the second Pocket (operation 8).
€ Right-mouse click and hold it down on the folder icon in front of the second Pocket toolpath.
© Drag the mouse down and release it.

© Select Copy after.

Move before
Move after
Copy before

SE— A T
Geometry - {2) chain(s)
Toolpath - 21.4K - MACHIM

€ You should now have three pocket toolpaths.
© Left-click on the last pocket Parameters.

9 - Pocket (Sta
e

= Farametirs
o :7-M1E§u ENDMILL 1 FL

- Geometry - {2) chain(s)
.. B2 Toolpath - 21,4 - MACHIN

Select ParameterSJ/

22.2 Select a 5 mm Flat Endmill and set the Tool parameters

© From the Tree view list, select the Tool page.
© Click on Select library tool.
© Following the steps outlined earlier, using the Filter option, select the 5 mm Flat Endmill.

Toolpath Type ~
Halder

= Cut Parameters
= Roughing
Entry Mation
= Finizhing
Lead In/Out
& Depth Cuts
& Break Through
= Lirking Parameters
Home / Ref. Points

X

Arc: Filter / Tolerance
Planes [wC5) b
< >

Quick Wiew Settings

Taol 5. FLAT EM...
Tool Diameter 5

Comer Radius 0

Feed Rate 1.79062
Spindle Speed 3500

Coolant O
ToaolLength 75

Length Offzet 8

E=4

HEETRRRRR
=R - PR I

Select library toal...

Tool Mame
75 Face...
20. 5P...

12. DRIL...
14.00-2...
10. DRL...
25, FLA...
19, FLA...
5. FLA...

Tool diameter: 5.0
e | Gan il | Lol & e Fecalculate values
50 00 100 4 Carrer radivs: |U-
200 00 50.0 2
120 00 500 2 Tool name: | 5. FLAT ENDMILL
14.. 00 50.0 1
- |8 at:
100 oo 500 5 Toal number: Length offset:
250 00 500 4 Head number: |-1 Diameter offset; |5
130 00 50.0 4
50 00 50.0 4
Spindle direction: | Ciw -
Feedrate: | 1.790625 Spindle speed: | 3500
?
FPT: | 0.0001 s |54.9796
Right-click for options
Plunge rate; [1.790625 Fietract rate; | 1730625
[ Filker Active
[IForce tool change Fapid Retract
Comment
Remachine both pockets|
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22.3 Set the Cut Parameters

© Select Cut Parameters and change the Pocket type to Remachining as shown below.
© Set the Compute remaining stock from the Roughing tool diameter and set the parameters as

shown.

Toolpath Type ~

Tool

Halder achining direction

& Climb ) Conventional Pocket type Remachiring v
=] Cut Param
= Fioughing
Entry Matian . - r
[ Finishing Tip comp Tip v _ﬂr
Lead In/Out

&+ Depth Cuts I~

& Break Through arzuﬁs c:eo[mers Sharp v
= Linking Parameters T

- inearization
Haome / Ref. Paints toleranoe 0.001

Ayc Filter / Tolerance Compute remaining stock from:

Planes [WLCS) 45
£ > () &l previous operations

luick View St () The previous operation

uick Yiew Settings
Todl : 5 FLATEN (%) Roughing tool diameter
TEEI Diameter 5 ) Fioughing tool diameter 19.0

Corner Radius 0
Feed Rate 1.73062
Spindle Speed 3500

Coolant ulis el 1o e @ el oa E Apply entry/exit curves to rough pazzes
ToolLength 75

Length Offzset 8

Diameter Off... 8 Sl an(lme 00 [ Display stock
CPlane / TR... TOP

diviz Combin Dbzt 111

Clearance 50.0 5 |25

[] Machine complete finish passes

Compute remaining stock from:

Roughing tool diameter enables the system to calculate the remaining stock for remachining
based on the size of the tool diameter that you enter.

Clearance, set as a percentage of the tool diameter, allows you to expand the remachining area
at the beginning and at the end to prevent a cusp of material remaining.

Apply entry/exit curves to rough passes allows you to use the Lead in/out parameters.
Machine complete finish passes allows you to finish the entire part.

© From the Tree view list, select Roughing and change the Stepover percentage to 70 % to ensure a
complete removal of the stock.

Toolpath Type A
Tool Fiough : :
Holder Cutting method: — Parallel 5piral
~
=] Cut Parameters
5
Entry Motion Zigzag Constant Overlap E Parallel Spiral. orph Spiral High Speed 1
= Finishing Spiral Clean Corners 7
Lead In/Out < b4
© Depth Cuts Stepover percentage | 700 Minimize: tool burial Tolerance for remachining and constant averlap
@ Break Through
= Lirking Parameters Stepaver distance 35 Spiral ingide to outzide £.25 % (03125
Home / Ref. Points . .
Roughing angle nn [] Dizplay stock for congtant overlap zpical
Arc Filter / Tolerance
Pl CS v
¢ anes [WLS) > Trochoidal cuts:
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© From the Tree view list, select Depth Cuts and enable it.
© Change the Max rough step as shown.

Tool

Toolpath Type ~
Huolder

= Cut Parameters
= Fioughing

= Firizhing

& Break Through
= Linking Parameters
Home / Ref. Points

Arc Filker ¢ Tolerance

Flares [WCS) w
< >
Quick View Settings
Tool

Entry kotion

Lead IndOut

5 FLATEM...

Depth cuts
b ax rough step: 2.5
# Finizh cuts: 1|
Finizh step: 1.0

[Ik.eep tool down
[T Usze island depths

] Subprogram

Depth cut arder
(%) By pocket () By depth
[17apered walls
a0
3.0

€ Select the OK button to exit from the 2D Toolpaths - Pocket. M

© Regenerate the toolpath

Toclpaths | solids || Art

w iy S 2

A s
@ 2= ([

Regenerate all dirty operations

© Press Alt + T to remove the toolpath display.

STEP 23: CIRCLE MILL THE 50 MM DIAMETER HOLE

Toolpath Preview:
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23.1 Select the toolpath geometry

B X

© From the Toolpaths Operations Manager, select Move insert arrow down @ wal 2 %0
one item until the insert arrow is bellow the last operation. F o et v g ove e

Toolpaths
© Circle Paths
© @ Ciremill

© From the Drill Point Selection, select Entities button. [ £2 Drill Point Selection @1

€ [Select entities]: Select the bottom of 50 mm diameter hole as shown. (]

Ca= D
Diameter: 20.0

Tolerance: 0.0z

[ Subprograms... ] [ Last ]
ircle here I [

Sotng.. ][ Edi. |

© Select the OK button to exit Drill Point Selection dialog box.

& Note that in the Toolpath Type the Circle Mill icon is automatically selected.

~
% b 8
=4
B4 Paint geometry
- Cul Paamelers Diil Point Helix Bare -
@ Raughing
@ Depth Cuts
@ Break Thiough L
@ Multi Passes [ ] #ic geomely
Linking Parannsters i
Thiead Mil
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23.2 Set the Tool parameters

© From the Tree view list, select the Tool page.
© Select the existing 19 mm Flat Endmill from the tool list window as shown.

Toolpath Type A
Teal Tool diameter. | 13.0
Haolder # ToolMame Dia. Corrad | Length # - . 0o Recaloulate values
@ 75Face.. 750 0.0 mo 4 omeradius |7
- Cut Parameters ® 2 208P.. 200 00 E0 2
@ Roughing s 12.DRL. 120 00 s0 2 Toolname: | 19 FLAT ENDMILL
@ Depth Cuts 1 14002, 14. 00 00 1
2 Break Through g 5 'IDl DHIm 106 D.D ED.D 5 Tool number; | 7 Length offzet; | ¥
& Multi Passes o ) ’ ’
- Linking Parameters ¥ o« 25.FLA. 250 0.0 50.0 4 Head rumber; | -1 Diameter offset; |7
. # 7 19.FLA.. 190 0.0 RO.0 4
Home / Ref. Points
¥ s 5 FLA. 50 00 500 4
Flanes [wC5]
Coalant
Ed?:;:’:ll::t 2 Spindle direction: | Ciaf w
< > Feed rate: | 7.539474 Spindle speed: | 3500
< >
Quick Yiew Settings - - i FPT: |0.0005 5 |208.9224
Tonl 19 FLATE Right-click for options
TEEI Diameter 19 . Plunge rate; |7.533474 Fietract rate; | 7.533474
: Select library tool... Filter Active
Esg;e;:‘gtid'us 2 3947 [ Force taal chanae [¥] Rapid Retract
Spindle Speed 3500
Coolant off Camment
Tool Length 75 Circle mill the 50 mm diameter hole)
Length Offset 7
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23.3 Set the Cut Parameters

© From the Tree view list, select the Cut Parameters and change the parameters as shown.

Entry/exit arc sweep set to 90 degrees will generate this

result.

Toalpath Type
Tool
Huolder

= Cut Parameters
% Roughing
& Depth Cuts
% Break Through
& hulki Pazses
= Linking Parameters
Haome # Ref. Paints

Flakes (wCS)
Coolant
Canned Text
Misc Values
< >

Quick View Settings

Taol 19 FLATE..
Tool Diameter 19

Comer Radius 0

Feed Rate 753947
Spindle Speed 3500

Coolant O
ToolLength 75

Length Offget 7

Diameter OF... 7

Compenzation type Computer
Compenzation direction Left
Tip comp: Tip

Stock to leave on walls 0.0 m
Stock to leave on floors 0o

500

Entry/exit arc sweep 300

Start at center
|:| Perpendicular entry

20

Compensation type set to Computer allows Mastercam to compensate the toolpath based
on the tool diameter and does not output G41/G42 in the code.
Compensation direction set to Left compensates the toolpath to the left of the chain in the

CCW direction.

Tip Comp set to the Tip sets the tool offset to the tool tip.

Entry/exit arc sweep set to 90 degrees makes a line between the plunge point and the
entry/exit arc movement of a % of a circle, at each entry/exit. See the picture below.
Overlap sets how far the tool goes past the end of the toolpath before exiting. This ensures a

clean finish.
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© From the Tree view list, select Roughing to add roughing passes to completed machine the inside of
the hole.
© Enable Roughing and set the parameters as shown.

Toolpath Type -~
Tool R oughing
Heolder Stepover 50.0 % |25
= Cut Parameters Hedic:al Entry
@ Depth Cuts Minimum radius 50.0 % [25
& Break Through
@ Muli Passes b avirnum radius 50.0 % |25
=) Linking Parameters
Home / Ref. Paints Y clearance 20
Pl 2
anes [WCS) Z clearance
Coolant
Canned Text Plinge anale 20
Mizc Wal v
¢ = s Output arc moves
0.025
ick Wiew S etti
u:.c : e |ngs1 e I el faiks
ool ) .
Tool Diameter 19 © Plunge O Skip
Corner Radius 0

Circle mill roughing creates roughing passes using tangent arcs. The result provides a
smooth motion for the tool, a short NC program, and good cleanout.

Stepover is set as a percentage of the tool diameter.

Helical entry parameters create the roughing motion tangent to a helical entry.

Output arc moves generates arc movements instead of small linear moves which make the
program smaller.

© From the Tree view list, select Depth Cuts and set the parameters as shown.

Toolpath Type -~
Tool
Huolder

= Cut Parameters Depth cuts
Fioughing

eptl 3 M ax rough step: 70
& Break Through
@ Muli Passes 0

= Lirking Parameters # Finish euts:
Home # Ref. Points
Finish step: 1.0
Flanes (WCS)
Coolant
Canned Text Keep tool dovn
Misc Walues v
< > [] Subprogram

Depth cuts set the cuts along the Z-axis. Mastercam divides the total depth into equal
steps based on the Max rough step value.
Keep tool down enabled doesn’t allow the tool to retract between cuts.
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© From the Tree view list, select Break Through to cut completely through the material by the
amount specified.

Toolpath Type -~
Taol
Hulder

(= Cut Parameters Ereak through
Fioughing
Depth Cuts

eak Through
@ Multi Passes
= Linking Parameters
Home / Ref. Paints

Flanes [WCS) Break through
g 1.0
Coolart amaunt -
Canned Test
Misc Values b
< I

Quick Yiew Settings

Taaol T9.FLATE..
Tool Diameter 19

Corner Radius 0
C. A D -, E204

23.4 Set the Linking Parameters

© From the Tree view list, select the Linking Parameters and change the parameters as shown.

Toolpath Type ~

Teal 1 ’ Clearance... ] |5D-U |
Haolder |
(&) Absolute () Incremental
= Cut Parameters [ Use clearance anly at the
Foughing start and end of operation
Diepth Cuts
Break Through
& Multi Pazzes
= Linking Parameters ’ Retract... ] |'|U.U |
Hame / Ref. Paints (&) Absalute O Incremental
Planes [WC5) 0
Coalant |

Canned Text ’ Feed plane... ] |3'D |
Mizc Values | bt ‘ O Abzolute () Incremental
4 >

Quick Wiew Settings
Tocl 19 FLATE.. (Topof stock .| 0.0 |
Tool Diameter 13

Comer Radine @) Absolute O Incremental
Feed Rate 753947
Spindle Speed 3500
Coolant Qff

Tool Length 75
Length Offset 7
Diarneter Off... 7

CPlane / TP... TOF
iz Comhin— Dlafault (11

’ Depth... ]|D-D |
() Absolute (5 Incremental

& Note that the Depth is set to Incremental and 0 because we select the circle mill geometry at the bottom
(final depth). Setting the Depth to Absolute and -25 will give the same result.

© Select the OK button from the 2D Toolpath — Circle Mill parameter screen.
© Press Alt + T to remove the toolpath display.
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STEP 24: CONTOUR THE OUTSIDE PROFILE

Toolpath Preview:

¥ Chaining @
C-plane ) 3D

#

24.1 Select the toolpath geometry
Toolpaths | =

=]

o E contour Inzide v Wait

© Make sure that C-plane is selected in the Chaining dialog box.

€ Select the contour at the bottom.

© Select the first entity in the contour, as shown. (@] =
®  Be sure to chain the contour in a CW direction. Otherwise select the Reverse

button. ]3:

Select the contour
here

© Select the OK button to exit Chaining. M
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24.2 Select the 25 mm diameter Flat End Mill and set the parameters in the Tool page

© From the Tree view list, select the Tool.
© Select the existing 25 mm Flat Endmill and make all the necessary changes in the Tool page.

Toolpath Type ~
Tool Tool diameter; | 23.0
Huolder # ToolMame  Dia. Corrad. | Length # 0 e [0 ecslouioichalues
o 75Face.. 750 00 100 4 Snerradus:| =
- Cut Parameters ® 205F. 200 00 500 2 o FLAT ENDMILL
@ Ee":‘l C;‘D‘S # o3 12 DRI, 120 0D B0 2 Tool name: | 25
s In/Lhut ® 4 14002, 14. 00 500 1
g ety ¥ s 10LDAL. 100 0D 50 2 Vee] o2 g gl izt g
ulti Paszes
4@ Tabs ¥ s 25.Fla.. 250 00 500 4 Head number: |1 Diameter offset; |6
- Linking Parameters # 7 19.FLA.. 190 00 50.0 4
Hare / Fief. Foints # 5 5 FLA. 50 00 500 4
Arc Fileer / Tolerance
Planes WC3) Spindle direction: | Cw w
Coalant b
< ¥ Feed rate: [5.73 Spindle speed: | 3500
< 4
Quick Yiew Settings i X i FPT: |0.0004 5 |274.8979
Tool 5 FLATE Right-click for options
TEEIDiameter a5 EEE— JFiter “ Plunge rate: |3.73 Retract rate: |3.73
Comer Fadius 0 elect library taol... ilter Active .
Foed Fate 573 [ Force tool change Fiapid R etract
Spindle Speed 3500
Coolant oif Comment
ToolLength 75 Contaur the outside profile)
Length Qffset &

24.3 Set the Cut Parameters

© Select the Cut Parameters from the Tree view list and change the Compensation type to Control.
€ Make sure that the parameters match the screenshot below.

Toaolpath Type A
Toal
Holder Compenzation bype Contral b
Contour type 20 i
- ) Depthl Compensation direction Left hd d
Lead In/Out Wi
@ Break Thiough Tip comp Tip v _‘JL
& Multi Passes
#- > Tabs 1
= Linking Parameters Sharp | ’ l m““‘” | I |
Home / Fief. Pairts i
L/l T
Arc Filer / Tolerance
Flanes [wLC5] Max. depth variance 0.05
Coalant hd
< ¥
Quick View Settings
Tool 5. FLATE... /
Tool Diameter 25 1
Comer Radius 0 | ' ’ I m““‘” | I ‘
Feed Rate 573 4 '
Spindle Speed 3500 J AL H |
Caolant af s/ i
0.0 :
TaolLengh 75 Stock to leave on walls E
Length Offzet B
Dioeler 011 6 Stock to leave on floors 0.0
CBlane /TR TAP

Cutter compensation set in Control outputs G41 or G42 codes to turn the
compensation on. The compensation amount or tool wear adjustment is set at the
control. Using this method you are programming the part edge.
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© From the Tree view list, select Depth Cuts.
© Enable Depth cuts and set the Max rough step to 10 mm.

Toolpath Type ~
Tool
Holder

= Cut Parameters Depth cuts

Lead In/Out
» Break Through
& Multi Pagses
& Tabs
= Linking Parameters
Home / Fief. Points

tax rough step: 10.0

1 Firish cuts: o

m

Finish step: 1.0

Arc Filker / Tolerance

Planes [w(C5)

Coolant b
4 *

[ ¥.eep tool down

Diepth cut arder
(%) By contour

[] Subpragrarn () By depth

Quick View Settings [] Tapered walls

Tool 26 FLATE... 0o
Tool Diameter 25
Corrar Badine 11

© From the Tree view list, select Lead In/Out.
& Note that Cutter compensation in control requires the Lead in/out parameter to be turned on; most of
the CNC machines need a linear move at the beginning of the program to compensate the cutter
diameter. If you use the arc option too, make sure that the radius is larger than the radius of the tool.

Toolpath Type ~ Lead In/Out
in:ller Enterfexit at midpoint in closed contours Gouge check Overlap 0.0
Entry Exit
= Cut Parameters Lirie: Line
Diepth Cuts O Perpendicular (5 Tangent ) Perpendicular (3 Tangent
Lead In/Out s -
Length 100.0 % 250 Length 100.0 % |250
Break Through
@ Multi Pazses Fiarnp height oo R amp height 0o
#- & Tabs
= Linking Farameters
A Arc
Home / Ref. Points E] Fiadi
Radius 100.0 % |250 adius 100.0 % |25.0
Arc Filter / Tolerance
Plates [WCS) Sweep 30.0 Sweep 0.0
v
. 5 Helix height 0o Helix height 00
Quick Yiew Settings [ Use entry paint _ [] Use exit paint
Tool 25 FLATE.. ] Enter an firzt depth cut anly [C]Exit on last depth cut only
Tool Diameter 25 3
Comer Fadivs 0 ] Plunge: after firzt move ] Retract before last move:
Feed Rate 573 [] Overiide feed rate |5.73 [] Overide feed rate  |5.73
Spindle Speed 3500
Caolarit O ’
ToolLength 75 [ &djust start of contour D Adjust end of contour
Length Offset & 3 2,
Diameter OFf . B Length 78.0 % (1875 E] Length 78.0 % |18.78
CPlane / TP... TOP
iz Combin...  Default [1]

Entry/exit at midpoint in closed contours will move the start of the contour toolpath at the
midpoint of the line that we selected when chaining.
Line /Tangent will be tangent to the arc and machined first in the entry combination. When

exiting the part the arc will be machined first. See the graphic below.
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© From the Tree view list, select the Break Through and enter a Break through amount to

completely machine the profile.
~ Holder

= Cut Parameters Break thraugh
Depth Cuts
-------- Lead In/Out

Break Through
& Multi Passes
& Tabs
(= Linking Parameters
-------- Home / Ref. Paints

Break through

- Arc Filker / Tolerance

amouink
- Plahes [WwC5)
< Coolant o
< =

Quick View Settings

Taol 25, FLATE..
Tool Diameter 25

24.4 Set the Linking Parameters

© Select the Linking Parameters and make the changes as shown.

-------- Toolpath Type -~
Taol [ Clearance... ] |5U-El |
........ Halder
........ &) sbsolte () Incremental
= Cut Parameters [1Use clearance only at the
Depth Cuts start and end of operation
-------- Lead InfOut
Break Through
@ Multi Passes
@ Tabs [ Retact. ] [0 |
= Linking Parameters S (& Absolute O Incremental
-------- Home / Ref. Points
-------- Arc Fileer / Tolerance

[ Feed plane... ] |3-D |
O Abzolute (3 Incremental

........ Planes [WCS)
........ Coolant b

|~
W

Quick iew Settings

Tool 28 FLATE..
Tool Diameter 25

Corner Radius 0

Feed Rate 5.73

Spindle Speed 3500

[Top of stock...] |U-D |
(& Absolute O Incremental

Coolant ulig

ToolLength 75

Length Offset 6 [_peptn.. ] |od |
Diameter Of.. B O Absolute (3 Incremental

CPlane / TP.. TOP

& Note that the final Depth can be set to Incremental and 0 due to the fact that we select as the contour
geometry the bottom of the contour.

© Select the OK button to exit 2D Toolpaths — Contour parameters.
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STEP 25: BACKPLOT THE TOOLPATHS

© From Toolpaths Operations Manager click on the Machine Part Top group to select all the
operations done in the second setup.
© Repeat STEP 14 to be sure that the changes have taken place.

& Disable the Quick verify button.
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STEP 26: VERIFY THE CHANGED PART

Toalpaths | Solids | &t

© Select the Select all operations button from Toolpath Manager if needed. VAR N A

© Repeat STEP 15 to be sure that the changes have taken place. J
(§]5elect all operations]

© The finished part should appear as shown in the following picture.

STEP 27: POST THE FILES

© Right-mouse click on the Machine Part Top group and select Edit selected operations and then,
select Change NC file name.

=33 =
Elm 5-Faci  Mil toolpaths LA
D Pari L
W #1 L
- Gea
- £2 Too Edit common paramety
=7 7 -Pock
D Pari Groups ' Change Prcfem #...
a gsc E:;Y Renumber tools...
.52 Tod| Renumber work offse
=% 8 - Pock Delete Reverse toolpath
D Pari Recalculate feeds/spg
[“RES FLT
- Geg
.82 Too|  Expand oT
-7 9 -Pock Collapse [Tt
~CIPar pocie..
a :S Select... R
o0
22 Too Sort 3 -
=@ 10-Crr(  Import... Pl
D Fary  Export...
B #7|  parch... FL
] Ged
22 Tog  Display options... 5T
=% 11-Coy  Setupsheet... 01
D Par{  Collision check...
- FLt
- Gea
...BR Tnnlnath - 16 5 - MACHTNE PART ROT
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Enter new NC name

CiMoamahMILLANCY,

© Enter the new NC name: Machine Part Top MACHINE PART TOP

© Select the OK button. (v ][ % ][ 2]

Post processing, or posting, refers to the process by which the toolpaths in the Mastercam part files are
converted to a format that can be understood by the machine tool's control (for example, G-codes).
Generally, every machine tool or control will require its own post processor, customized to produce
code formatted to meet its exact requirements.

Toalpaths | Solids | &t

. . . i F —_—
© Make sure that all operations are selected, otherwise, Select all operations. Eﬁk W =
(§lselect al operations]

Toolpaths | Solids | At

© Select the Post selected operations button from Toolpath

e = 1 P
Manager. e ik EP - 2 9
@I = [E] h c % |Post selected operat]

© In the Post processing window, make all the necessary changes as [ SSsssess X)
shown to the right.

. . [J Output MCX file descriptor
NC file enabled allows you to keep the NC file and to

NC file
assign the same name as the MCX file. O Overwite [ Edit
Edit enabled allows you to automatically launch the © hsle NC extension:

default editor. e

[ Send to machine

] NGl file

© Select the OK button to continue.

© Select the OK button to post the first group as the geometry

name (“Machine Part Bottom”). v ][ 8] 2]
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I DNeE B! ¥Xes 4%

© Select the red X to close the first program.
© Select the OK button to start the second program (“Machine Part Top”).

s A%%T

© Select the red X to close the
editor.

aran o | e ices el B | DENES | A

L1~ CaT VIEW L

STEP 28: SAVE THE UPDATED MCX FILE I
13
© Select the Save icon. o - \\
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TUTORIAL 7

REVIEW EXERCISES
Student practice: Create the Toolpath for Tutorial 7 - Exercise 1 as per the instructions below;

Tips:

Setup 1

Setup 2

Create the 3D geometry using Xform Translate.
Create each pocket with a different depth.

Stock size use Bounding box to establish X, Y & Z sizes and

give extend X, Y, and Z2 mm

Face the top of the part using 75 mm Face Mill

Spot Drill the 10 mm diameter holes using 15 mm Spot Drill
Drill the 10 mmdiameter holes using 8.5 Drill (Create the new tool)

Tap the 10 mm diameter holes using 10 x 1.5 Tap
Drill the 12 mm diameter holes using 12 mm Dirill

Add the 12 mm diameter holes center points in the Spot Drill and edit the depth of the

holes.(See Tutorial 4)

Rough Pocket the part using 25 mm Flat Endmill
Select each pocket at the bottom

Stock to leave XY =0,5

Use Parallel spiral clean corners cutting method
Depth =0 (incr)

Max rough step (depth cuts) = 10 mm

Finish step 1 mm

Remachining Pocket the part using 5 mm Flat Endmill
Max rough step (depth cuts) =3 mm

Finish step 1 mm

Face the bottom of the part using 75 mm Face Mill
Contour the part using 25 mm Flat Endmill
Backplot and Verify the toolpaths.

Post process the file.
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Student practice: Create the Toolpath for Tutorial 7 - Exercise 2 as per the instructions below;

A, S

Tips:
Create the 3D geometry using Xform Translate.
Stock size use Bounding box to establish X & Y sizes and
give expand Z 2 mm. Create the stock geometry too.
Setup 1
Face the top of the part using 75 mm Face Mill
Spot Drill the 9 mm diameter holes using 15 mm Spot Drill; 6 mm deep
Drill the 9 mm diameter through holes using 9 mm Drill
Rough all Pockets using 25 mm Flat Endmill
Select each pocket at the bottom
Depth =0 (incr)
Max rough step (depth cuts) = 10 mm
Stock to leave XY =0,5
Use Parallel spiral cutting method
Remachining Pocket the part using 10 mm Flat Endmill
Finish Pocket the part using 10 mm Flat Endmill

Setup 2
Face the bottom of the part using 75 mm Face Mill
2D High Speed Core Mill using 25 mm Flat Endmill to machine the outside profile
Select the outside rectangle and the outside profile.
Backplot and Verify the toolpaths.
Post process the file.
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NOTES:
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TUTORIAL 7 QUIZ

© What command and what options were enabled to create the 3D wireframe?

© What does WCS stand for?

© What entities can be selected to define a new plane, using the Geometry option in the View
Manager?

© What is facing toolpath used for?

€ What would you require as toolpath geometry, and how would you set the final Depth value when
machining pockets with different depths in the same operation?

© How does the system calculate the stock for remachining when “Compute remaining stock from
Roughing tool diameter” is enabled?

& How is the tip length of the drill calculated in the drilling operation?
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