TUTORIAL SERIES FOR
Mastercam. ,{

TUTORIAL 5

LEVEL 1 - 2D POCKET WITH ISLAND AT A DIFFERENT
DEPTH, CIRCLE MILL AND CYLINDRICAL STOCK.




Mastercam.

Mill X? TUTORIAL 5

Objectives:

The Student will design a 3-dimensional wireframe drawing by:

» Creating arcs knowing the center points and the diameters.
» Creating a polygon.

» Creating an arc knowing the endpoints and the radius.

> Rotating the arc to complete the geometry.

> Creating fillet arcs.

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

> Cutting a pocket with island at a different depth.
» Circle milling the 3" diameter hole.

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

» Defining a 3-dimensional cylindrical block the size of the workpiece.
> Running the Verify function to machine the part on the screen.
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Mastercam,

TUTORIAL 5

GEOMETRY CREATION
Setting the toolbar states

To start a new file from Mastercam:
File
> New

& 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-5 in

the User Notes.

&' Toolpaths/Solids manager to the left of the screen can be hidden to gain more space

in the graphic area for design. Press Alt + O to remove it.

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

STEP 1:

CREATE THE OUTSIDE & THE INSIDE ARCS KNOWING THE CENTER

POINT AND THE DIAMETER.

Create
» Arc
» Create Circle Center Point

&)

> Enter the Diameter value

to select the Origin.

"
> Select the Apply button to remain in the same command. +.

9.0 (Enter).
» [Enter the center point]: Move the cursor to the center of the grid

RS R

-

Select
Origin

> Select the Fit button to fit the geometry to the screen.

> Enter the Diameter value &4l 5.0 (Enter).

> [Enter the center point]: Move the cursor to the center of thﬁrid to select the Origin.

> Select the Apply button to remain in the same command. |
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» Enter the Diameter value 3.0.
> [Enter the center point]: Move the cursor to the center of the grid to select the Origin.

> Select the OK button to exit the command. k.
» The drawing should look as shown to the right.

6 During the geometry creation of this tutorial, if you make a
mistake you can undo the last step using
the Undo icon. You can undo as many steps as
needed. 2

é* If you delete or undo a step by mistake, just use the Redo
icon. *

STEP 2:
CREATE THE POLYGON.

Create

» Create Polygon

» Change the number of sides (#) to 6.
> Enter the Radius value.

> Enable Corner for the system to measure the radius to the corner
of the polygon.

> [Select position of base point]: Select the center of the arcs as
shown in the following screenshot.

Select the
center here

> Exit the polygon command.

STEP 3:
CREATE AN ARC WITH A RADIUS OF 1.5
KNOWING THE ENDPOINTS AND THE RADIUS.

| Select the
Create Selectthe [~ e second
> Arc first point point here
> Create Arc Endpoints here

> Enter the Radius K2 1.5 (Enter). 4

> [Enter the first point]: Select the endpoint of the
line as shown to the right.

> [Enter the second point]: Select the endpoint of
the line as shown to the right.
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> [Select an arc]: Select the arc to keep as shown. |

Select this arc

> Select the OK button. 8

STEP 4:

DELETE THE CONSTRUCTION LINES.
Y| || ain] [ony.
> Select the All button. “ L‘“N L0

» Enable Entities and Lines as shown to the right.

> Select the OK button to exit. LY
> Select the Delete entity icon. §§

STEP 5:
ROTATE THE ARC ABOUT THE ORIGIN TO
COMPLETE THE PART.

Select All

All Entities |

Xform Result

Kform Group

Group Manager

i Entities

Color

O0O0000r
£
B

¢+ O Paints
- -¥E:A
o o~ Aves

Xform Select the arc
> Xform Rotate

> [Rotate: select entities to rotate]: Select the 1.5
radius arc.

> Click on the End Selection button.

5
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> Make sure that you make all the changes as shown in the
screenshot to the right.

» Change the Number (#) to 5 (Enter).

> Enable Angle between.

» Change the Angle to 60 degrees (Enter).

» If the Preview is active you should be able to see the result.

Cvbae 108

» Select the OK button to exit. M
Screen
» Clear colors

STEP 6:
FILLET THE CORNERS.

Create
> Fillet
> Fillet Chains
=]

> Enter the fillet Radius &% 0.25.
> [Select chain 1]: Select Entity A.

Select
Entity A

> Select the OK button to exit chaining. |

> Select the OK button to exit the command. &

Move  Copy Join

R © © o

(®) Angle belween
#15
. O Total sweep

®Roate O Translale

Preview
O
Altrbutes -

[ Use New Attributes
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STEP 7:

TRANSLATE THE 5” Select this arc | ~——| A

DIAMETER ARC DOWN.

Xform
> Xform Translate
> [Select entities to translate]: Select the 5” diameter arc.

> Select the End Selection button.

Move Copy  Joi
> Enable Move. Sy
> Set the number of translations to # 1. o] Dueebaban
> Change the Delta value on Z to -0.125. = Totsl dutarice

M ;[10 =
& o0
I e
_};:;l.\fﬁTn
: 7]
» Select the OK button to exit. Em E
Palat
X [0 @
kB
Screen MW% -
» Clear colors DOm
Alirlbutes
> Select the Isometric View from the view toolbar to see the stock. [ s New Altibutes
2ea® |

Select the Top View from the view
toolbar to see the part from the top.

@esz

STEP 8:
SAVE THE GEOMETRY

File
> Save as
> File Name: “Your NameTS”

> Select the OK button. L.¥_]
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TOOLPATH CREATION
STEP 9:
SET UP THE STOCK TO BE MACHINED.

Toolpaths Screen  Art

Lathe » 1 § WCMZ\CNC“MAI

Machine type
> Mill
> Select Default.

[ R Boe 1 S g

> To display the Toolpaths Manager — 2 T
@ MRS B RPN T T 69
Sk & =ld% oAl Btbmaneslis F
press Alt + O. e ._
& leiuns o
= I i 3
Bl ** u
: 8
: G
L]
5
*
.
: |
L] |
2 |
!
b
=

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

Twlnalhs Solids | _ i
G Hh% EPcR P
AxEA vaG$ X@
Select the plus L %"“EE e

& -1L Properties - Generic Mill

= &8

> Select Stock setup.

Todpoths [Soigs At |
AN T T
AR vahG 2 XQ
Select Stock =

8 Machine Group-1

setup - 1t Propetties - Generic Mil
3 Fies
| N B Tool ssilings
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> The stock shape should be set ! - H
to Cylinder. . OCfindical  OFie < 1
> Enable the Z-Axis. g’x e
> Enter the Diameter and Z values
of the stock size. 3
> Enable Display stock as iy

Wireframe and enable Fit Screen
to the stock.

> Change the Z value in the Stock
origin to set the datum
at the top of the part.

> Select the Tool Settings tab to set the tool L;—&lmh__ﬁﬁl
parameters and the part material.

» Change the parameters to match the following R e
screenshot. Vv

Fead Caladiation Toolpath Corfiguration
1%) From tool [} As2gn tool rembers sequentialy
) From material [&] Wam of duplicate teol numbers.
O From defaults [ Use toals step, peck, costart
Sz . 8 £ User defined DSeardatoollhtayMwm
é* For more information on the Tool W it || ememgatooirunter

Setting parameters check Tutorial #1.

Advanced options

| [¥iOvenide defaults with modal valies I
Retract rate
[“ Qearmnce hright
Funge rate 7] Retroct heigkt
: [ Feed plare
....................... ¢ Sequence 2
amiiiiine__ ]
ioemet 10|
Matey———— i
> Select the OK button to exit Toolpath Group [ALUMSSUM inch - 2024 (e J{soea )

Properties. L.¥__]

> Select the Isometric View from the view

toolbar to see the stock L=

> Select the Top View from the view toolbar to see the

part from the top.
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STEP 10:
POCKET AND ISLAND FACING.

(7] ¢
Toolpaths OCplane ® B
» Pocket Toolpath -

» Select the OK button to accept the NC name.
» Select the two chains as shown below.

Select the
first chain
here

Select the
second chain
here

> Select the OK button to exit Chaining. L]

El Tool fiter

» Click on the Select library tool button.

ftis Combo's ([ ﬂ.‘l":ui‘.{['a-

> Select the Filter button in the Tool
Selection window.

W= fnen . 0B

Muster ToTioe Direim mm“m—m preeem—— e
HA. OUDw e

Tool List Filter

» In the Tool Types field
select the None button
to disable all tools.

» Select the Flat Endmill
button as shown.

» In the Tool Diameter
field click the pull-down
arrow and select Equal.

» Enter the tool diameter
value.

» Select the OK button to
exit Tool List Filter.

Tool Maleral -~

\ -

[¥IHss Commic

(2] Carbide ElUseiDef1

fjnw;d It}wnda \
f m ] (Camisbssionet 1“"

praEaxa
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» Make sure that the tool is
selected (highlighted) in the
Tool Selection window.

> Select the OK button to exit
the Tool Selection window.

> Make the changes as
shown in the screenshot.

6" The Feed rate,
Plunge rate, Retract
rate and Spindle
speed are based on
the tool definition.
Change them as
desired.

Pocket (Standard)

Toolpath

U

Nunbet Tool Typa Danetar Tool Name Camgrmd Toot name: {3/8FL;KT ENOMILL |

|| Raughing/Finishing |

[Pk

03750.. MEFLA.  0.000000k

Pungerate: [6332032 | Rerectrate: ;M\
[ Force tool change

_;)5| Commert

? [Pocket wth island at dfferent height |

Select Wbrary too!

= — —— . _ DI =

{71 To batch O !é‘lr m\s 5 [_F‘Ti":_] [_—Tm
[vI[%][ 2]

» Change the parameters in the Pocketing parameter page as shown.

Rl e
fi.nCIearance value sets the
 height at which the tool

_ Retract value sets the
helght the tool

\\\\\\\\\

machining dépth for ‘t}‘ién

$$$$$$$

~pocket _operatton

Pocket (Standard)

Pocket type:

[ Gearance zz i I
® Absclute O incremental

[] Use clearance only at the
start and end of operation

(Pemet. ] 035 ]
& Absolute L) Incremental
[Eeedplan;...] [5-1 f
O Absolte (B Incremental

XY stock to lsave

Z stock to leave

(Topofstock .| [00 |
(& Bbsolte ) Incremental

e
& Absolte (D incremental

ol

[ Create additional finish operation

5 {sland facing

> Select the drop-down arrow in the Pocket type and choose Island facing.
> Select the Facing button and change the parameters as shown.
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> Set the Overlap percentage (percentage of the tool
diameter) to set the amount the toolpath overlaps the island.

» The Overlap amount will be automatically updated.

» Enter the Approach & Exit distance values to set the
distance from the island to the starting/ exit point in the
facing.

Facing

Oveilap percentage:
Qverlap amount:
Approach distance:
Exit distance:

Stock above islards:

Depth cuts

» Select the OK button to exit Facing.
> Enable and select the Depth cuts button to
set the cut steps along the Z-axis.

Depth cut arder

Max rough step !
. (&Bypocket  {)Bydepth

> Enable Use island depth to set the depth el
cuts based on the island depth. Firish step o |
> Select the OK button to exit Depth cuts. £ Keep tool down [ Tapered wals

» Select the Roughing/Finishing parameters tab.

> Select the True Spiral as
the Cutting method. “Pocket (Island facing) - Pocket with island at different height.

» Enable Spiral inside to
outside to spiral from the
center to the pocket wall.

| Toolpath parameters | Pocketing parameters| Roughing Fiiahing parameter |

lﬁbihﬁl g method: Toue Sl

rnﬂn Paraliel Spiral Pamle(Spral Momph Spiral  High Speed

[T] St finiah pass t clasest ety ] Machine finish passes only at firal depth
. Ko st o Machi i pasins shec g atgockes [
» Select the OK button to exit Sy H —— _

Pocket parameters. - . "
> Select the Isometric View \ . . FFAR3aEN
from the view toolbar to see B

ECEG)

the toolpath.
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> Select the Top View from the view toolbar to see

the part from the top_ljﬁl &

STEP 11:
CIRCLE MILLING THE INNER BORE.

Tool paths

» Circle Paths

> Circmill Toolpath

> Select Entities in the Drill Point Selection dialog

box. Select I
Entities Diamstar o |
Tekopes: (0001 |
| Subprograms... H !.ast |
[ Soiting.. j { EﬁiL.. ]
> [Select an entity]: Select the 3 diameter arc. _

Select this arc ~

> Select the OK button to exit Drill Point Selection.
> Click on the Select library tool button.

> Use Filter and select the 2" Flat End Mill (see STEP 10 .
pages 5-10). -
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» Change the parameters as shown in the following screenshots:

Circle mill parameters

Tockethp [ Ciremill perameters| - L
Number| Tool Type | Diameter| TooiNams| Comerrad Toolname: | 1/2FLAT ENDMILL |
1 Endmill .. 03750.. 3/8FLA 0.000000 % T
'Il 2 Endnill.. 05000.. 1/2FIA. u,wmuil Td# 2 | Lenoel2 |
Head #t D | Dia offset E
& The Feed rate, e
Plunge rate, Coner radius: : i
Retractrateand § | | =
Spindle speed are | Fosdrae [BH176 | Spnce speec 1069
based on the tool Pege e Retectate 84176 |
definition. Change [lFocetooichange [ Rapid sact
them as desired. : = i
> |n the comment ﬁeld — Right-ciok ; — ' |Rough and finish the 3" diametes thiu hole. | e
type a comment about | (Select orary tool.. 01 [ Toolfier | v
the toolpath for future I = e - T =
referencF:)e U (THE (Tool deply. ] 03 [ e ot
[ Tobatch |Hn|mpm_,| i} H.:nay aie I_ Planes... J | Canned Tesl... I
e o . mAaEaEd

T T G e
S S
o G

@ e ] [T ] 5 [comar
C>ﬁb’*‘° (j. ! G D "
Dummdh drection:

siart and end of cperstion

B[ Rems. | 05 |
® fbsohte  Oincremental  Cicle dismetsr |10 l
(Esdpone. ] 01 | satange: CO
O Abaokts @ incremertal ATRE Mo |

[Top of stock..] 00 | [ Stant at conter

@douckse O loormentl ] Pependesor ety

oo i i — T .
. - .
S . v’ | o
R G . S i

e e

» Enter the Depth =-1.0.
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> Enable and select the Break thru button.

> Select‘the OK button to exit the Break through dialog

box. L.¥®

» Enable and select the Depth cuts button to set the cut
steps along the Z-axis.

> Enable Keep tool down to not allow the tool to retract.

> Se_lect the OK button to exit the Depth cuts dialog box.

> Check the box in front of the Roughing button and select it.

This style creates roughlng 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 roughmg _

i- motlon tangent toa heiical entry* o

> Select the OK button to exit.

> Select the OK button from the parameter screen. L.

Break through

Max. rough step
# Finish cuts

Finish step

Circle mill roughing

ot [20 |3 03 |
Masimum radus: ;Sﬂ.ﬂ % |05 i
Z clessance: {00 |
[¥] Duiput sic moves

ohce i

;'f;a,a;raal L ~

@ m O Sk.ﬂ .....

L )[R ][ 2]
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STEP 12:
BACKPLOT THE TOOLPATH. «

mlg:%
Solds | _
» ?ﬂ%ﬁ G1 ?‘M 9

E w 4Eackplot selected operations
I

» Click on the Toolpath Manager tab to make it active.
> Select the Select all operations button.

» Select the Backplot selected operations button.
» Make sure that you have the following buttons

turned on (they will appear pushed down). ;
» Display tool AT
» Display rapid moves

Display rapid moves

» Select the Isometric View from the view toolbar to see the stock.
» Select the Play button.

ORI - —

» Select the OK button to exit Backplot.
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TOOLPATH VERIFICATION

STEP 13:

VERIFY. Toolpaths | Sofids |

> Select the Verify selected operations button.

> Select the Configure button.

> Enable Use True Solid to be
able, after verifying the part, to

Verify Options

rotate and magnify it to more |~ Shape . Boundarier Minpont  Makpoint Marging

closely to check features, surface | ©OBox Scan toobpaifs) xl[o1  Jls4  Joo |

finish, or scallops. S;T‘"‘ [ UeeSockseupvaes | ¥[21%5  [[215  Joo |
> Enable Change tool/color to . OSeid B [ Beksockcoren. ]| 2195 oo oo |

change the color of the cut stock I wok e ries ) | Olde b il

to indicated tool changes in the O Seantooipattis} e

toolpath. . ©Stock Setup

;'_St@d‘, e N

Llee h&we . .

Speed '.]_ Qually
] Update after sach todipath
gW‘D“D‘ptIDI’Il -
[“15tp on colisior]

{1 %top ontool change

7] Ston alter anch oparation

[(Vesbose

[ ) 1) [
Tookath  Cicls Mil

Tool #

Eobeil

(%] 2]

> Select the OK button to exit

%] lise TrueSold

| [l DiplayX/Z awes
| [JCompaie ta STL file
Dﬂm\c\hm
 [ithangs tool/oolad

~ [IHide toel at each stop
- [ Make bse thieads

O Auto ‘.:

© s cofemd .

Toslolrence:

SMkaes oo
Ce=1 [(vI[%]I[2]
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=g

&
» Set the Verify speed by moving the slider bar in the speed control bar.

4

> Select the Machine button to start simulation.

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

> Select the OKbutton to
exit Verify. L_¥_|

STEP 14:
POST THE FILE.

» Make sure that all operations are selected, otherwise:

» Select the Post selected operations button from Toolpath
Manager.

» In the Post processing window, make all the necessary
changes as shown below.

> Enable NC file to keep the NC file assigning the same name
as the MCX file.

> Enable Edit to automatically launch

v}hgﬁdefault editor.
¥

> Select the OK button to continue. &

[[] NCI file
,“Tif\ﬁi\?xt*\-m

::\g‘h-' S
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> Select the Save button to accept the file name.

St GOt Yon NCRunctons fockwaris Boject Comare Commusietive foos ghdow reo

cre M B DEYQBSARATZTER. Py WY VXSS 4%%%
B bk 4t ook chormm. Mot Tod € SotoPrevdous Tod
i A
= S
g Timsmstiee Jrer ) A
o
i
e, ara 78 8
B G5 SR 034 X-3.5407 TLLHO0T AL,
WY S48 1 a3,
W XT.MTT 827792
N10 X-1.3840 W.100€ mI.siE
T.B0E6 ¥-. 1000 B, 447
w
R : ®
s -
e

» To exit the editor click on the red X.

STEP 15:
SAVE THE UPDATED MCX FILE.

> Select the Save icon.
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REVIEW EXERCISE 1.

Student practise. Create the Toolpath for Exercise 1-Tutorial 5 as per the instructions below:

& Tips:
Stock size use Bounding box to establish X &Y sizes and give Z=0.25"
Tool Settings use the same settings as in the tutorial.
Center drill the holes using % “ Center drill
Drill the thru holes using 3/4* Drill
Pocket the part using 3/4“ Flat End Mill
Use Parallel spiral cutting method
Contour the part using 1.5“ Flat End Mill
1 roughing passes with spacing =0.5¢
1 finish pass 0.05" (Multi passes)
Backplot and Verify the toolpaths.
Post process the file.
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REVIEW EXERCISE 2.
Student practise. Create the Toolpath for Exercise 2-Tutorial 5 as per the instructions below;

& Tips:
Stock size use Bounding box to establish X &Y sizes and give Z =0.75"
Tool Settings use the same settings as in the tutorial.
Center drill the hole using ¥ “ Center dfill
Drill the thru hole using 3/4“ Drill
Circle mill the 2“ diameter thru hole using 3/4“ Flat End Mill
Use depth cuts; max rough step = 0.375: keep tool down.
Enable roughing
Contour the part using 1.5 Flat End Mill
1 roughing passes with spacing =0.1“
1 finish pass 0.05" (Multi passes)

Contour remachining

Contour remachining the part using 0.375“ Flat End Mill Gt e e
Change the contour type to Remachining and set the gmﬂmmi’m =
parameters as shown. STl i
Use Depth cuts; max rough step = 0.25 |6 Antieg o Smter: -

1 roughing passes with spacing =0.1¢ Beati toct Gt |

1 finish pass 0.05" (Multi passes) bre o T |——
Backplot and Verify the toolpaths.  Dearancs B LN
Post process the file. 0 | e B
- QMM e

. MARIEN
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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.

> Using Translate to create a 3-dimensional wireframe.

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

> Facing the top of the part.

»> Machining 2 simultaneous pockets with different depths.
» Machining a 2D contour.

» Lead in and lead out toolpath entry.

> Importing from the library 9/16 tap holes.

» Drilling 3/8 holes.

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

» Defining a 3-dimensional block larger than the size of the workpiece.
» Running the Verify function to machine the part on the screen.
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GEOMETRY CREATION
Setting the toolbar states

¢ 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-5 in
the User Notes.

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

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

STEP 1:

CREATE THE OUTSIDE PROFILE.
1.1 Create a rectangle knowing the width, the height and the base
point. r Y

Rectangular Shapes Options [5]

2|
/

Create

> Create Rectangular Shapes

» Select the double arrow to expand the Rectangle Options as
shown (if needed).

» Type the Width the Height and the Fillet Radius as shown in
the picture to the right.

Select the double
arrow

Select this
radio ,
button

“““““““““

> Select the lower left corner radio button as the anchor.

["]5uface [] Center Paint

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

[Select position of first comer |

Select the center of
the grid

> Select the OK button to exit the rectangle dialog box.

> Se the Fit button to fit the geometry to the screen.

& Dunng the geometry creation of this tutorial, if you make a mistake you can use the Undo
icon to undo the last step. You can undo as many steps as needed. I"""If you delete or undo

a step by mistake, just use the Redo icon. o

STEP 2:

/ Entity A

CREATE THE FIRST POCKET. /
2.1 Create parallel lines.

Create

» Line

» Create Line Parallel

> [ Select a line ]: Select Entity A.

> [ Select the point to place a parallel line
through ]: Pick a point to the right of the

selected line. L] J

» Type the Distance M 1.0 (Enter). (S \

» [ Select a line ]: Select Entity A. R _
> [ Select the point to place a parallel line through ]: Pick a point to the Entity B
right of the selected line.

» Type the Dlstance . 3 0 (Enter).
> [ Select a line ]: Select Entity A.
» [ Select the point to ﬁce a parallel line through ]: Pick a point to the right of the selected line.

> Type the Distance lI?1 4.5 (Enter).
> [ Select a line ]: Select Entity B.
> [ Select the point to Iace a parallel line through ]: Pick a point above the selected line.

» Type the Distance *10.4 (Enter).
> [Selectaline ]: Select Entity B.
> [ Select the point to place a parallel line through ]: Pick a point above the selected line.

> Type the Distance Ii*l 3.0 (Enter).
» [ Select aline ]: Select Entity B.
> [ Select the point to place a parallel line through ]: Pick a point above the selected line.
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i —— |
\

> Type the Distance [F[ 6.0 (Enter). (-

> Select the OK button to exit the command, &
> The drawing should look as shown in the picture to
the right.

2.2 Create the corner fillets.

Create
> Fillet
> Fillet Entities ) ot

> Enter the fillet Radius 0.125.
> [ Select an entity ]: Select Point A.
> [ Select another entity ]: Select

> Point B. Point A \ / Point N
Point B + _\ |
é* Note that a fillet option will =
be automatically drawn Point G I B Point M

depending on where you
move the cursor around \

the entities.
PointD | 1 "”/

& _ // 1 Point L

PointE |1 &

Point F / / \ N Point K

Point G

> [ Select an entity ]: Select Point C.

> [ Select another entity ]: Select Point D.

> [ Select an entity ]: Select Point E.

> [ Select another entity ]: Select Point F.

> [ Select an entity ]: Select Point G.

> [ Select another entity ]: Select Point H. (.

> [ Select an entity ]: Select Point K.

> [ Select another entity ]: Select Point L.

> [ Select an entity ]: Select Point M.

> [ Select another entity ]: Select Point N.

> The drawing should look as shown in the picture
to the right.

> Select the OK button, &

By ' E)
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STEP 3:
CREATE THE SECOND POCKET.
3.1 Create parallel lines.

Create

» Line

» Create Line Parallel

> [ Select a line ]: Select Entity A.

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

> Enter the Distance 1?1 6.0.

> [ Select a line ]: Select Entity A.

> [ Select the point to place a parallel line O : )
through ]: Pick a point to the right of the
selected line.

» Enter the Distance [E[ 7.5

> [ Select a line ]: Select Entity A.

> [ Select the point to place a parallel line
through ]: Pick a point to the right of the &
selected line. RN J
stanc [l e
> Type the Distance 1”1 9.0. Entity A ~| Entity B

» [ Select a line ]: Select Entity B.
> [ Select the point to [Eice a parallel line through ]: Pick a point above the selected line.

» Type the Distance UL 0.4.

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

> Type the Distance lI*1 3.5.

> Select the Apply button to continue,

> [ Select a line ]: Select Entity B.
> [ Select the point to ﬁce a parallel line through ]: Pick a point above the selected line.

» Type the Distance I*1 5.0.

> Select the OK button to exit the command, .4
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3.2 Create the corner fillets.
Create

> Fillet

> Fillet Entities

> Enter the fillet Radius 0.125.
> [ Select an entity ]: Select Point A.
> [ Select another entity ]: Select Point B.

Point M
/ Point L
: =t / Point K
Point N ~
T /.//
| Point H
—— \\\
N Point G
= = f \\\ >\ Point F
el Point E
PointB | —  — / \
Point C Point D
> [ Select an entity 1. Select Point C.
> [ Select another entity . Select Point D.
> [ Select an entity ]: Select Point E.
> [ Select another entity ]: Select Point F.
> [ Select an entity ]: Select Point G.
> [ Select another entity ]: Select Point H.
> [ Select an entity ]: Select Point K.
> [ Select another entity ]. Select Point L.
~ o
» [ Select an entity ]: Select Point M.
> [ Select another entity ]: Select Point N.
» Select the OK button to exit the command, E
> The drawing should look as shown to the right:
(K J
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STEP 4:

CREATE ARCS KNOWING THE DIAMETER AND THE CENTER POINT.
Create

> Arc

> Create Circle Center Point
 9/116 (Enter).

> [ Enter the center point ]: Select the Fast Point icon. &
> Enter the coordinates: 0.5, 6 (Enter).

> Enter the Diameter value &

¢ To create more arcs with the same diameter click on the diameter icon &, The diameter
and radius values will be hlghhghted in red . [ . 5625

> Select the Apply button to continue, ‘-:-

> [ Enter the center point ]: Select the Fast Point icon. &
> Enter the coordinates: 9, 0.5.

> Select the Apply button to continue, +.
=
it 3/8 (Enter).

» Enter the Diameter value &

& Note that the diameter and radius values will still be highlighted in red.

> [ Enter the center point ]: Select the Fast Point icon. &
> Enter the coordinates: 0.5, 0.5.

> Select the Apply button to continue,

» [ Enter the center point ]: Select the Fast Point icon. &4
> Enter the coordinates: 9, 6 (Enter).

> Select the OK button to exit. &

STEP 5:
CREATE THE 3-D DESIGN.

Xform
» Xform Translate

> [ Select entities to translate ]:
> Hold-down the shift key and select (O — . o)
Entity A as shown. Entity A ¥
é* Note that the entire rectangle is
highlighted.

» Select the End Selection button.
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» Enable Join. Move  Copy i
» Set the number of translations to # 1. Y -olRo e
» Change the Delta value on Z to -1.0. o

> Select the Apply button to continue.

[7] Lism News Attty :'
(vI[@][?]
> [ Select entities to translate ]: Hold-down the Shift
key and select Entity B. 'b _ _ o)
é* Note that the entire pocket is =
highlighted. o

Entity B

R

» Select the End Selection button.

» Enable Join.
» Set the number of translations to # 1.
» Change the Delta value on Z to -0.25.

5 © v
it i delaen

Delts

> Select the Apply button to continue. L &P |
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> [ Select entities to translate ]: Hold- Entity C -Hb_ o)
down the Shift key and select Entity C. ]
é" Note that the entire pocket is -
highlighted.

» Select the End Selection button. | [Endsdlecton L “9 . Q

> Change the Delta value on Z to -0.125.

» Select the OK button to exit. na

Screen =)
> Clear colors @[] O

[ Uso New Atibutes

| Loeie

E B
> Select the Isometric View from the view toolbar to see the stock L. @ @' @®

> Select Fit button. ";'f

STEP 6:
SAVE THE GEOMETRY

File
> Save as

» Select the OK button. L.¥
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TOOLPATH CREATION
MACHINE THE TOP OF THE PART
STEP 7:

SET UP THE STOCK TO BE MACHINED.
> Machine type

> Mill

> Select Default.

Toolpaths Screen . Art

[T (st N~
AL M 2|2

z
ke

i ®
B | OelewidS0 WESTOR TplancTER

& Make sure that 3D mode is enabled in the Status Bar.

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

Select the plus

» Select Stock setup.

=R vaG /N

Machine Group-1
@ 111 Properties - Generic Mill
= 88@

P
Toolpaths | Sofids | &t |

Select Stock
setup

%% W SEPcak 2
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» Select the Bounding box button as shown.

>N
/A\- L

- -The Boundmg box functlon automa

¥ geometry

> Expand the X, Y and Z sizes with 0.1

6" The size of the blank material will be the finish size plus 0.2" on

width, length and on thickness

> Select the OK button to exit the Bounding Box dialog box.

|} Conter on Axs

> Make sure that you have the same parameters as shown in the following screenshot.

[ Display

. [¥] it scresn
(& Wire frame
D Said

| Inview
. coomdinates
| ox |47

¥y 325

7 01
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Machine Group Properties

> Select the Tool Settings tab and i o S | Sk S =
change the parameters to match the { P | Vo San:| ok Sutp | Selly Zene
screenshot to the right.
& For more info on parameters see Pogam# & ol
Tutorial #1 L | Feed Caloidation Tonlpath Configuration
® Fromtoal [¥] Assign tool numbers sequentially
3 From material [#] Wam of dupiicate toal numbars
| () From defautts 7] Use taol's step. peck, cotant
§ O User defined O 2’1:‘1"'1‘;‘:2'::“ g
Advanced options
§ e Ovemide defaulls with modat valuea
i Retract rate | i
| ———— [¥] Clearance height
| Plunge rate i [l Retract height
] Adjust feed on arc move [V] Feed plane
#Minimum arc feed ?,—,.
Sequence
sat [0 ]
bosmet (10|
‘ IMatedal
> Select the OK button to exit Toolpath | [ALUMINUM inch - 2024 I ER. ) ([(seest. ]
b |
Group Properties. L.¥__ |
> Use the Fit icon to fit the drawing to !
the screen. &

STEP 8:
FACING THE TOP OF THE PART.

Toolpaths
» Face Toolpath
> Select the OK button to accept the NC file name.

> [ Select OK to use defined stock or select chain1 J:
> Select the OK button to use defined stock.

nside a0 [ wat

M

~
]

(5]
==
(1]

i
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> Right-mouse click in the Toolpath
parameters and select Create new tool.

"

1 e

> Select Face Mill in the Tool Type as shown.

z
?

TapAH

C Sk

Engrevaton Brodpt ol Lindefimed

» Change the Diameter to 3.0” and the Outside dia to . -
3.5", and press Enter.

» The Facing dialog box should look as shown in
the screenshot to the right.

e
S

5

e

A .. B .
> ... 5 v [ R]] 2
. . A

G
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> Select the Parameters tab and make the changes
as shown to the right.
> Type in the Tool name field: 3” Face Mill.

TUTORIAL 6
Define Tool - Machine Group-1
Cale. Speaed
FiishxY step ‘llO ................. [Fyre— ]
FinishZ step W
RAequited piot dia
Dia. offset number
Length offset numbes
Feed rate
Plunge rats
Retract rate
Spindie speed
Number of futes ]
. % of matl. cutting speed 'j_g_u__‘_l ] Metic Vakies
i % of matl. feed pes booth 1
Toofisneme [ — Ytaet]
fodvre [T __.___.
Manufacturer's tool code |
Chugk. |
[x]

¢ The tool will be available just for the current job.To save the tool in a library select Save to

library button .

> Select the OK button to close Define tool dialog box. t

» Change the parameters in the Toolpath Parameters page as shown.

Facing

[ Facingp

¥ 1 Facenw

30000 3 Face.. 0.000000K

ool Type Diameter | Tool Name Comarrad: Tool name: i3“ Face Mil

[ Feedrate: [100 Spinde spead; |250 |
Plunge rate: 50

Toal #: E

IjTuhm:‘h

= '. _ =
oo Dk ()| [Mecwbesd O [ Fe port..
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> Select the Facing parameters page and change the parameters as shown.
> Select the drop-down arrow and change the Move between cuts to Linear.

SN
WA

Clearance value sets the

height at which the tool
rapids to or from the part.
Retract value sets the
height the tool rapids/feed-
rates up to, before the next
step down.

Top of stock value sets the
height of the stock in the Z-
axis. It is based on the job
setup values.

Depth value sets the final

machining depth for the Lneaization tolerance:
facing operation. ; Z stock tleave:
v

[ Fead rate betwsen cits: 184 | |
Acossovetap: | [800 Ju[15 ]
Mesowis: [0 _Jx 7|
Approach distance: EU-__]X l'l

Btdames [0 [2[is |

» Select the OK button to exit.

STEP 9:
ROUGH CUTTING THE TWO POCKETS.

Toolpaths

» Pocket Toolpath

> 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.

Select first

pocket here Select second
pocket here

&* Note that the entire pockets are highlighteq.
> Select the OK button to exit Chaining. Z
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> Click on the Select library tool.

MILL_INCH TODLS

> Select the Filter button in the Tool KR
Selection.

raeslsa

Tool List Filter

> In the Tool Types
field select the Taol Types
None button to
disable all tools.

Radius Type
None

 ToolMaterisl

. HSS [} Ceramic
Carbide User Def 1
[« Ti Coated ¥l User Def 2

Operation masking

AT z ” % el
FHe enmeation masng iNo unit masking -

Reset al

> Select the Flat Endmill tool type as shown (upper right corner).
> In the Tool Diameter field click the pull-down arrow and select Equal.
> Enter the Tool Diameter value to 1.0.

> Select the OK button to exit Tool List Filter. LY
> Make sure that the tool is selected (highlighted).

> Select the OK button to exit the Tool Selection dialog box. i
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> Make the necessary changes to match the parameters with the screenshot to the right.

Pockel (Standard}

Mumber  Tool Typs m Tﬂim Buwmd
& 1 Facemd  30000.. 3'Foue. 00000004
B 2 Endnill . 10000 1INCH . 0.000000M

]l e >
Pght-click for options
0 [Teater ]
Ars Combo's Defak (1 | [Toddaplay...] [ 8sfoea.
[ To batch | Rotiy wan [ Penes. | [ camedTer.. ]

(vI%)[?]

> Select the Pocket parameters
page and change the
parameters as shown.

Kachuning direction
& Chmb ) Conventinnal

@& Absolite O Incremental
] Lis= clearance only at the Tip comp

Boff cutter

around comers
e
lolerance

XY stock to leave

2Z stock to leave

N e 5"9&99»&9'9?:,\9;»99'«9&»; . . T
"“):l: - . . -
 Depth value sets the final machining depfh for the pocket operation. The value is setto0
“and incremental and is measured from the two geometry chains that we selected. This i

mswe*é that both of them are going to be machined to the appropriate depth.
. C osing Incremental tells the system to calculate the value relative to either the current
top of stock (as with Clearance pamme;e;f} relgglve to the selected geomew (a%yjt J'op

R

of stc:ék and Depth parameters), or relative to the depth of each cut (as with Feed plane

L T S
an& ract S -
J . e o -

L e - S

o e o S

e GaRn
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> Select the Roughing/Finishing parameters tab.

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. ;
Spiral inside to outside
enabled allows you to spiral
from the center to the

pocket wall. ;
é*Finish area enabled |
allows the tool to make
another cut around the
pocket walis to “contour”
them.

| Toolpath parameters | Pocksting parameten | Roughing Frssbing parameters |

Pocket (Standard)

[#] Rough Cutting method: Constant Overdap Spiral

Parallsl Spiral  Parallal Spiral,

Clean Camers

Morph Spirl

[¥] Minmize tool burial

[¥] Spiral Inside to outside

(vemde Feed Spead

> Select the Constant Overlap
Spiral as the Cutting method.

» Disable the Finish area.

> Select the OK button to eX|t

Pocket parameters. L.¥_

STEP 10:

REMACHINING THE TWO POCKETS.

é* Note that the 1.0” Flat End Mill could not clean the 0.125" radius fillets. Using a 1/8” Flat End
Mill to remove all the material inside the pocket will not be efficient. We will remove the
remaining material using an 1/8” Flat End Mill tool with the remachining pocket style.

> Select Toolpath Manager.

> Right-mouse click and hold it down on the folder icon in front of the Pocket toolpath

» Drag the mouse down and release it.
» Select Copy after.
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I 2 r_;- 2 Pockst [Standard) - WS T |
» You should now have two pocket toolpaths. M e
> Left-click on the second pocket Parameters. n (G
Ly
=8

> Select the Toolpath parameters page. Select Parameters By ely
> Click on Select library tool. | e

> Following the steps outlined earlier using the Filter option, select the 1/8” Flat End Mill.

irel} - Roush out all pockets.

| Mumber Tool Type | Diameter| Tad_[hm_tm_arm Toolname:|1/3FLATENDMILL
IW 1 Facemil 30000 3'Face. 0000000k =
W 2 Endmll) . 10000.. TINCH. {mmmn_

ol E:::f:!aupndcm ............................. o
R»gﬂ lick for opticns
.
] To batch (Homepos... | O3 | oty | [ Fianes.. | | Canned Ten |

= - yvxL 2]
> Select and change the parameters in the Pocket Parameter dialog boxes, as shown below.

[C!earance... ] szﬁ }
(& Abschte | {0 Incremental

Use clearance only at the
stat and end of operation

( Retmat. } [825 |
{& Apsohte 3 Incremental
[ Feed plane. . ] {0 1 2
O pbsclite (9 Inommental

Z stock to leave

(Top ot stock...] 20 [
D fbsclute ¢ Incremental L Hroste abifiensl fnish overdion.

[ Deph. ] o0 |
) Abeoite € Incremental
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»> Select the drop-down arrow in the Pocket type field and select Remachining.
> Select the Remachining button and match the parameters with the following screenshot.

\ d
1%

the previous operation.

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.

Compute remaining stock from The previous
operation enables the system to calculate the remaini‘ng
stock for remachining by determining the stock left after

> Select the OK button to exit. ;
> Select the Depth cuts button and change the

parameters as shown.

> Select the OK button to exit. Ly

» Check the parameters in the
Roughing/finishing
parameters page to
match the following
screenshot.

» Select the OK button to

exit. -

Depth cuts

Max rough step
# Finish cuts
Finish step

[[] Keep tool down
[7] Use istand depths

Il:leafm

Pocket remachining

Compute semainireg stock from;
3 Al previous operations
| {3} The previous operation

. Y Roughing tool diameter

] 50.0

l

Apply entry/exit curves to rough passes

;Maching complete finish passes
[] Display stock

v ][ %

(2]

Depth cut order
o By pocket (} By depth
[T} Tapered walls
r';__l"’“ww:
.|

Pocket (Standard) - Rough out all pockets.

Stepover percentage
Stepover distance
Roughing angle

Spnng passes L

Mirimize tood burial [ Erttry « g
] Spiral inside to outside bk Spesd

(vI[% ][ 2]
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> Select the Regenerate all dirty operations icon. Toobaths | Solids | S s
AT

{5 2% [5] | YRegenerate al drty operations

> Select the Move insert arrow down one item icon.

L1
Move insert arrow down one item

o hachspariria) |
= | ‘_ _' } ‘ A |- [Tpkane: TOP
Bt | S e
IMPORT FROM LIBRARY 9/16 TAP HOLES. i IS W

| o

| comy LL1 FLAT - 110

> Right-mouse click in Toolpaths Manager and select Import. ‘ e [
| uneew oS TOR)
| Eomda LLY FLAT- 118

| Colapse st s

> Select the drop-down arrow in the Source folder field and
select Your name. Operations.
> The three drilling operations used for the 9/16-12 tap will be

[T] Calculate spamds and Inads

listed. Pl e s B
> Make sure that all operations are selected (click on toolpath [limgort cpmraens' gocensy -
group). CHegeammisiongs
> Select the OK button. | | : o

% B 1 - DAl/Counterbors - [WES: TOF]- [Tplane: TOR]-
& B 2 Peck DAl - [WES: TOF] - [Tplane: TOF) - Diling |
| @B 3-Tap - (WCS: TOP|- [Tplane: TOP]- Tapping all 5
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F

Select the Yes button to import the operation group too.

» Select the OK button.
> Select the upper red X button to exit Import Toolpath Operations.

¢" Note that all operations have no geometry. You are going to add the center points and

regenerate the toolpaths as shown in the following steps.
> Select Geometry in the “Simple drill - no peck” operation.

Select Geometry

> Select the OK button to accept the warning.

> Right-mouse click in the Drill Point Manager and select Add
points.

> Select the Mask on Arc button.

> [ Select arc to match ]: Select the 9/16-12 arc.

Import teolpath operations ]3]

3 operations imported successfully.

N A LR e s
2-88 (11612 Tap |
mple dill - nopecl « PUTS
arameters .
#4 .- 0,7500 SFOT DRILL.
Gaometry - (0] Paints i
: Taolpath - 00K - MACHIN
=8 5 - Peck diil - full retract - (W
Parametars
L@ #5-04844 DRILL - 31/¢
Bl Geomety - (0) Points

=B 6 - Tapping - feed in, reverse :
Parameters
-~ #6-05625% 1200 TAP
- Geometry - (0] Points

| -8R Toolpath - 0.0K - MACHIN

Sort opfions...

{, Automnatic ;

 Enfities

Diameter:

Tolerance: f 0.0

[Subprograms.,_] [ Last ]
Slsong, M pe. B
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|
Select this
arc
> Make a window around the part as Make this
shown in the picture to the right. window

> Hit Enter when finished.
» Select the OK button to exit Drill Point Selection.

é* The Drill Point Manager should look as shown to the right.

> Select the OK button to exit Drill Point Manager. L.¥.

- 5 ﬁ G} ibe!l!ﬂemdmm
» Select the Regenerate all selected operations icon.

b o 1

> Right-mouse click on the Geometry of the spot drilling operation, and ® ?&i‘%‘:;h dill- o peck - (W

hold down the button. @ ::??;Esgg o
> Drag the Geometry of the spot drilling on the top of the drilling | | = BGeneh faFant

Toolpath - 4.4K - MACHIB

operation Geometry. |:|l_‘;5 Peck il - ful eiract - (Wi
> Release the right-mouse button, and select Add. @:;“;,“i‘;;} e

\%ﬁ

é l! Toalpatt ™ o
"6 - Tapping
| Paiamet  Cancel

> Select No. We will need to change the drilling depth.

» Select Drilling operation Parameters. Cyes [ o
>

: . Toolpath - 819K - MACHIII
E£1-88 (11612 Tap
= B9 4 - Simple diil - no peck - lWE

Select Parameters

F'alamdeu *
#5 - 0.4844 DRAILL - ‘.ZUE

[ [Geomety - 2 Foinis}
B Toolpath - 0.0K - MACHIN.
§ - Tapping - feed in, reverse ;|

- #6-0.5625% 1200 TAP |
IR Geometry - (0} Paints .
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"

» Change the Depth to -0.75

Peck Drill - Drilling all 6 31764 diameter holes.

and the Drilling cycle to
Drill/ICounterbore.

] L@;"m__@;_]i"-ﬂ _ _| Cycle

@sbscige Olcromertal  [Pock 0 vl
P Peck T
{ _Remaat. |81 | I

® Absolute O incremental B idear e TR
[ Topoistock.. ][00 | o —
(& fbsalute O incrementat kil ';‘-IA
Com o5 @ o o]
@) fbackte () Incremental Shit Fm
[ Subprogram

Shaoite Incs arial

» Select the OK button to exit.

L]

> Select the Regenerate all selected operations icon.
> Follow the steps outlined earlier and add the Geometry for the

tapping operation.

> Select the tapping operation Parameters and change the depth to -0.5.

'hlf }'erulp all 9716 diam

» Select the OK button to exit.

(% Absohte (¥ Incremental

Use clearance orly at the
start and end of operaticn

oot J (21 ]
& Apsolte ) Incremental
[ Top of stock... j 0. 1
& Aoscldte D) incremental
([ oen. Jjod & O

& Absoite ) incremertal
] Subprogram

> Select the Regenerate all

dirty operations icon.

\\\\\\\

~ Toolpaths ! Solids s
@%%Wﬁwm%
@ .
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STEP 12:

DRILLING 3/8 HOLES. s

Toolpaths -

> Drill Toolpath Lionie 33

> Select the Mask on Arc button. ::‘:
[«

» [ Select arc to match ]: Select the 3/8 diameter
arc.

Select a
window

Select here
the arc

> Make a window around the part as shown in
the picture to the right.

> Hit Enter button.

> Select the OK button to exit Drill Point Selection. &
> Click on Select library tool.
> Using Filter select the 3/8 Drill as shown in the prev
» Change the parameters in the §

Toolpath parameters as

ious steps.

shown below.

| Toolpath parameters | Tapping -feed In. reverse sondie -feed out | Tap custom |

Number' || Too Typs © Diamster |

Tool Name | Comer rad

Face mill
Endmii1 .
Endmill1 .
Spot Dril
Drif

CLLLLL L

- T R SR U

Tap RH
Dl 3350

. ¥ Face..
. VINCH ..
- 1/BRA.L
. 34SPO..
. 31840

§.600000 4
0.000000 i

91612 .
2RDRIL

Tool name: [ 3B DRILL |

[ [_Toolfter ]

— === Dl the 3/8 diameter holes)
Right-click for options.

O

[ ﬁanes‘,b. : ] {

Canned Tex... |
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> Select the second page tab and change the parameters as shown.

Peck Drill - Drill the 3

[ Toolpath parameters | Peck dril-full retract | Peck deél custom parameters |

(Loemmnce.. Ji20 | ope
®#psaite O Incremental | Peck Dri ~
Use clearance only at the
start and end of operation Pack 02 |

[ Retract... ] ID.‘I J o ubsec st plck [:

@ 2psolute ) incremental

Peack odesance

(Zopotsock. J 01 | [-?._———;

&) Abschte Dlnctememal Pt Sy :—1

(owh. ][0 (@ O po |

L (& Absoite O Incremental Shift 00 [
formneS
Pl tnid: ) A ECRITSIE R

> Select the Tip comp... button and make the changes as bt
shown.

Tool diameter 11575

.....

> Select the OK button twice to exit drilling parameters pages.
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STEP 13:
CONTOUR THE OUTSIDE PROFILE.

Toolpaths

» Contour Toolpath

> 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.

é* Be sure to chain the contour in a CCW direction. Otherwise select

[Inside 1a) Wit

the Reverse button.

Select the
contour here

> Select the OK button to exit Chaining.
» Select the existing 1” Flat End Mill and make all the necessary changes in the Toolpath
parameters page. —

Contour (20)

| Number | Tool Type |, Diameter) Tool Name | Comerrad
@ 1 Facem#l 30000.. 2"Face.. 0.000000%
@ 2 Endmit. 10000.. 1INCH.. 0000000
@ 3 Endmit.. £I250.. 1/BFLA. 0.000000k
@ 4 SpotDd 07500 34SPO.. 0.0000004
& 5 om 04844 . 31/640.  C.000000N
W s TapRH 05625 91612.. GO00000
& 7 om 03750.. 3BORILL 00000004
& The Feed rate,
Plunge rate, Retract ;
rate and Spindle fl - e e
g TR 20 S 1 | P mwlm Dmmal
speed are based on Right-click for options
the tool definition. Select fbrary toal... 3 [ Toolsiter ]
Change them as ey — T e
des'regd fods Combo's (Defacd (1N 0 = S
{7] Yo batch Elﬁc'.:.-v':-:.-.. [ Plaes,. | [Canned'l'__e:d.._.ﬂ]
(v ][] 2]
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> Select the Contour
parameters and make the
changes as shown.

¢ Cutter compensation in
control requires the Lead
infout 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.

> Enable the box in front of

[ Clearance.... ] {2-0

(© Absolute

3 Incremental

[] Use clearance only at the
start and end of operation

&&z

mm% E [

6= ]

M%? & Roschute

7 Incremental

{ Feed plane... |

(m

O Absolute

(&) Incremental

I 3 dcnne (Do H

Eopotwonc) [00 ] edh ~|
@aowite O incremertal ;:'::Z; o
[ Depth.. | {-1.& ] loleave
& Apscite {7 incremental is:;l;
D Wl patnne
| 3 @ omen] O
v %] 2]

the Lead in/out button and select a combination of one Line and an Arc at the beginning

and/or end of the contour
toolpath for a smooth
entry/exit while cutting the
part.

> Select the OK button twice to
exit contour parameters.

-

Le, (IET InfQut

{#] Gouge check en!r_u/exlt motior

ol

Entey

Line

» Perpendlcular o Tangenk
1000 %

! Length:

. Ramp height:

Ao
. Hadius:

: ~ Sweep.

i Helix height:

1 Usa erity point
e poirt degith

(71 Enter on firet depth eut oy :

7] Plnge adtes first move

Clovenidafeedate 54175 | !

Dverlagr g
Ewt s }
Line e :
OFurpencics.ier ‘Tangmt
Length: [0 [xho | |
Ramp height 0o | !
| ..m....,\,\“ A
. Fedus (1000 |x 10 P
- Sweep: i 90,0 ] :
Helix height o |
Muse es'(it.poi.nt
Liee potirat chafify
[ Ext on last depth cut only
[[] Retract befors last mave
i:]clmrmm 14 “*‘f" i
Tl ; Acust end of contour S .
Length |_ L % e E .
o Teardd i Sheden |
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> Select the Depth cuts button and change the Depth cuts
max rough step to 0.5 e Depth cut ordsr
(#) By contour ¢ By depth :
# Finish cuts: o
Finish step: ]
{1 ¥eep tool down [ T apered walls
] subprogram [ el
(v ][ %] 2]
STEP 14:
BACKPLOT THE TOOLPATH.

> Select the Select all operations icon to select all operations.

> Select the Backplot selected operations button.

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

> Display tool Display tool
> Display rapid moves

o)

Display rapid moves

> Select the Play button.

DR~ 1

» Select the OK button to exit Backplot. i
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VERIFY- TOOLPATH VERIFICATION

STEP 15: o

VERIFY. baie | Sokds |

> Select the Verify selected operations button.

Ly

> Select the Configure button.
> Make the changes as shown.

SN
CA

Initial stock size source :$¥j¢uld

stock mforrnation from Stock
Setupll

verifying the part, to rotate and

features, surface fi msh o

scallops. '

Cutter comp in control allows
Verify to use the information
_regarding the tool dTameter and
to smutate the cutter ‘

tool changes in the toolpath.

be set to Job Setup to use the

Use True Solid allows you, after

-magnify it to more closely check

5 colbr of the cut stock to indicated

> Select the OK button”to exit
Verify Options. L

Yerify Options

Sk
Shape
®leod
O Chinder

. OFis
. O Solid

i :. !a;'bal stock swe souce
. © Scantodipaths)
gf_gs_msm

| OUselastsize

U NEERAUR P
6 % ()| w & ey seced operatoos|

= TE
gmy

Drsprlay cordiol

Maves/sten: 1 |
Movac/iefash 1_

Speed J Gualty
@HMMMW

MM

[7] Ste s cofisien

[T Step o tocd changs
[C]5tep she each aperstion

CVeibese

'f,@:};'t:gt
s 3 .

 Tockat  Contos
Toct#t
faﬁm

; Scan lookpathlz) % | “‘ 535 foo |
Bickstockcomers. | Z |11 |jo1 oo |
Eylinder &g . ]im,
g 50 |

o Caliat on ads

T |— L

] 5] D Transhscent stock

Miscallaneous oplinns
| [FUse TrusSold
. [7]Cuter comp in control
. [ Display XYZ axes
. [ Compase ta STL fie
. [[]Remave chips
| [¥] Chenge toolcsiar
[ Hids ool st sach stop
[ Make tue thraads

Tool profile
i ! —SH olois...
. Daue | el |

| s defined

| e T

STL tokerance: fooo1 |
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> Set the Verify speed by moving the slider bar in the speed control bar.
» Select the Machine button to

start simulation. z]

» The finish part should appear
as shown in the picture to the
left.

» Select the OK button to exit
Verify.

STEP 16:
POST PROCESS THE
FILE.

» Make sure that all operations are selected.
» Select the Post selected operations button from Toolpath Manager.

Post processi

> In the Post processing window, make all the necessary
changes as shown to the right.

711/: ] Output MCX file descriptor Prepeitizs..
NC file enabled allows you to keep the e
NC file and to assign the same name ) Overwite FlEd

as the MCX file. .  BAsk

> Select the OK button to continue. L3

Ak 1 Ut Tpeeras
. - peltive L WWESL oo
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> Enter the same name as the geometry
name in the NC File name field. savor: [ I @&k
> Select the Save button. @

= ] voum NAME_LNC
§vcm NAME_2.NC
s 1] YOUR NAME_3.NC
By Recerd
Documerts

4] YOURL NAME_9.NC
] YOUR NAME_5,NC

Fil parme: {YOUR NAME_6 NC|
$yComputer  Saveastype:  {NCFles £ NC}

Lol Ll
IE
3

Fa |

B tnctacm 4§t (HC O AMILEMILL Y GHTN ae MY

© B Est pen WCTunchine fookwads Broct Corpare Comrwotatons oo fwdow ey
M Flm BEEGROAPANZIEE TR MY FF e 4%UNN
W ok @ Tocthenges K3 tent Teol P Gob ravors Tl
- =
i 1
-
i 3
1 IEw IosIA. - F
e R T
NI 40 SWC UN4 XE.EESH Y2, 07 20, 5t WD
NIV S43 W2 a3
mid 3
IS SL .38 Pe.4C
MZE X3.38 T4.32
HED T840
HI %3.33 W4T
£
== i e SR "
L i e e R e T
R

> Select the red X box at the upper right corner to exit the Editor.
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MACHINE THE BOTTOM OF THE PART.
STEP 17:

> Select WCS in the Status Bar.
> Select WCS Manager.

B wcs =Cplane
B WwCs = Tolane
B WCS = Giew

timee ls R R TR
> Select Geometry e CRER
BACK
BOTTOM
RIGHT SIDE
I. > LEFT SIDE

3 NEW VEW Lsing geometry

XCIMIM NN

> Select the lines as shown
below.

Select the first line

Select the second line

> Select the OK button to accept the view.
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> Enter the New View name
> Make sure that Associative and Set new origin are

| Bottom Part View]

Wark Otfset #

enabled.

n view coordinates}

» Click on Select button to select the new Origin from

X ¥ :;;ia'vs 7] Set new origh P
the graphic area.m[ij: puciove Rserensin | o [ X ) P ]

> Select the drop down arrow from the AutoCursor Ribbon Bar and select
Intersection

> [Select line, arc or spline]: Select Entity A
> [Select line, arc or spline]: Select Entity B

Entity A

Entity B

> Select the OK button.

View Manager

> Select Bottom Part [ Display only views aesociated wih the selected view

Set your current v ';g;m
WCS, construction BACK
plane and tool LR
plane with their . LEFT SIDE
origins to the i Face .:r TOM BART VIEW
selected view

button.

View and click on | Name D_\,,IMEMX&E Uagbnwhmmm

Altiibutes

- wokOmea0 | (Gawae ]  Gou [0 ][ [

> Select the OK

St current view and odgn -

* [7] Enable orign

'- x[a5
e
zfo |

[v]Associalive
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button.

I
» Select the Isometric view. j & @ @4@?]

> The part should look as shown to the right.

STEP 18:

FACE THE BOTTOM OF THE PART

» Click on the minus in front of Toolpath Group-1 and 9/16 -12 Tap to
collapse all the operations.

of the toolpath groups

Select the minus sign in front \/

Toolpaths | Soiids | At |
Ve LLEPCT 2 1
=l valhs |50

= B8 Machin Grow:1 i
@ AL Propetties - Generic Mill
5 $3 Toolpath Goug-1
= 9 1 -Facing - [WES: TOP] - [Tplam|
! Patamaters |
! ¥ 1. 20000 FACE MILL- 3|
Geomatry - Job Setup Stock
BB Toolpath - 50K - YOUR NAW
| & B 2-Pocket (Standard) - [WCS: TC
i B Parameters
¥ #2-1.0000 ENDMILL1 FLAT
. Geomelry - (2) chain(s)
i i | 5 Toobath-11.4K - YOUR NA
=B 3 - Pocke! (Remachining] - (WCS
| | Paramsters
L #3- 01250 ENDMILLY FLAT
Geometry - [2] chamis] |
é Tookpath - B2.8K - YOLIA NA|
2 88 V161272 il
= B 4 - Dril/Counterbore - [WCS: TOF
Lo Parameters ]
#4.0.7500 5POT DRILL - &
[ . Geomelry - (2) Points
;8% Toobath- 4.7K - YOUR NAM:
= &2 5- Peck Dril - [WCS: TOP) - [Tpl

i
&
i

> Right-mouse click on the Machine Group-1

I
5.

Il

Machie 5o I—— |

and select Groups and New Toolpath group

.
G Ll Propetties | Mill tolpaths 4
82 Toolpath G Lethe toddpaths 4
& §§ 9/612Ta  Wire tocipaths ’
Hoeter Dolaths L4
»

Cut

> Enter the name of the group : “Facing part bottom” Todpaths [Sofds At |

EhHEPR P P

A=A vaGe %

=]
@
-
%

‘ -8

Machine Group-1

AL Properties - Genanc Mill

88 Toolpath Group-1
3/16-12 Tap

Facing pait bottom
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Toolpaths
» Face Toolpath

> Select the 3” Face Mill and change the parameters in the Toolpath Parameters page as

shown.

Facing

> [ Select OK to use defined stock or select chain1 ]: Select the OK button to use defined stock.
v |

/4 SPO..  D.000000W —.
31/64 D..  0.000000 i
8/16-12... 0.000000 it
A/BDRILL  0.000000w

=3 4 IR the bottom of the part
Rightcickcforoptions |
O [Toolfer ] | e
(g O o |

[ Pranes.. | 1CamedTexi..,"j

N2 asa

> Select the Facing parameters page and change the parameters as shown.
> Select the drop-down arrow and change the Move between cuts to Linear.

@ o] Tecws

@ sbsoite (O incremental Foll cutter amund comens:

] Use clearance only at the
stat and end of operation Cutting method:
BB | sepoer
] | T

| Roughing angie: 12

Topofstock..| (01 |
@ roeckse O Incremental

I

® fbscide (O incamertal

["] Feed rate between cuts:
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STEP 19:
BACKPLOT AND VERIFY THE OPERATION.

é* Follow the instructions at pages 6-30 to 6-32
STEP 20:
POST THE LAST OPERATION ONLY.

é* To be able to create a new program we need to rename the NC file.

|} Facing pait bottom
: T

> Right -mouse click on the Facing operation and
select Edit selected operations and Change NC
file name... i

> Enter the new name as shown, Your Name_6B
> Select the OK button. & v |

YT I

oo ] YIEW] - [Tolane. BOTT

CAMCAMMZMILLANCA

E MILL |
* loundary ‘
¥ £ ENC-Progam # 6

Edit comman parameters. ..

[YOURNAME_E8|

» Right —mouse click on the Facing operation and select
Edit selected operations and Change Program #...

» Enter a new number.

> Select the Post selected operations bution from Toolpath Manager.
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> In the Post processing window, make all the necessary
changes as shown to the right.

] Cutput MCX file descriptor \ v
> Select the OK button to continue. L. Jetle oo
) Overwite (“IEdi
(ot Ask NNC extension;
e ]

[~}5end to machine

[ NI file =i e il

> Select the Save button.

T i S &
edus BRrSOraBAITE PABE 81 Yees auun
¥ i g Qwnien (e rma e =
! -
! !
> Select the red X box at the §
upper right corner to exit the )
Editor. |
« 2 S S F S g”}
STEP 21: k= >

SAVE THE UPDATED MCX FILE.

> Select the Save icon.
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REVIEW EXERCISES.

Student practise. Create the Toolpath for Exercise 1-Tutorial 6 as per the instructions below;

& Tips:
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 extand X, Y, and Z 0.2
Face the top of the part using 3“ Face Mill (create a new tool or get it from the library)
Spot Drill the 3/8* diameter holes using 1/2“ Spot Drill
Drill the 3/8" diameter holes using 5/16“ Drill
Tap the 3/8" diameter holes using 3/8 -16* Tap
Drill the 1/2“ diameter holes using 1/2* Drill
Add the "% holes center points in the Spot Drill and edit the depth of the holes.(See
Tutorial 3)
Rough Pocket the part using 1* Flat End Mill
Select each pocket at the bottom
Depth = 0 (incr)
Max rough step (depth cuts) = 0.25
Stock to leave XY = 0.05
Use Parallel spiral clean corners cutting method
Remachining Pocket the part using 1/8* Flat End Mill
Contour the part using 1.5 Flat End Mill
2 depth cuts
1 rough pass; spacing = 0.1
1 finish pass; spacing = 0.05
Backplot and Verify the toolpaths.
Post process the file.
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Student practise. Create the Toolpath for Exercise 2-Tutorial 6 as per the instructions below;

& Tips:
Create the 3D geometry using Xform/Translate.
Create each pocket with a different depth.
Stock size use Bounding box to establish X &Y sizes and
give Z = 1.2 and the stock origin Z =0.2
Face the top of the part using 3" Face Mill (create a new tool or get it from Big.tI8 library)
Center Drill the 3/8" diameter holes using 1/4* Center Drill
Drill the 3/8" diameter holes using 3/8" Drill
Contour the part using 1.5 Flat End Mill
2 depth cuts
Rough Pocket the part using 1“ Flat End Mill
Select each pocket at the bottom
Depth = 0 (incr)
Max rough step (depth cuts) = 0.25
Stock to leave XY = 0.05
Use Parallel spiral cutting method
Remachining Pocket the part using 3/8" Flat End Mill
Finish Pocket the part using 3/8° Flat End Mill
Backplot and Verify the toolpaths.
Post process the file.

Page 6-41




Mastercam.

Mill X? SURFACE MODELING

SURFACE MODELING

GEOMETRICAL SURFACES are surfaces that have a constant shape, such as blocks,
cylinders, cones, spheres, or draft surfaces and revolved surfaces.

2 6Draft Surface: a surface generated by extrudrng one or more contours, along a line defined
by an angle and a length.
Applrcatlons used to create an angled surface a tapered wall, or cones and cyllnders

& A contour is defined as a chain of entities. Mastercam entities include points, llnes arcs, and
splines. In order to form a chain, the distance between the entities should be less than
0.0001mm.

See Tutorial 12 and Tutorial 14.

Examples

_ Q\Revolved Surface- a surface generated by rotating a contour around an axrs or a Ime
Applrcatlons on parts that requrre arc or crrcular cross sectlons = -

See Tutorials 8, 14 and 15.
Examples
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FREE FORM SURFACES are surfaces generated from arbitrary curve segments and follow
no set geometrical pattern.

2 5Ruled Surface: a surface generated by connecting straight lines between two or more open or
closed contours. As a result the surface has sharp edges at the intermediate contours.

Applications: any time a surface must be fit between two or more open or closed contours.

See Tutorials 9, 12, 13 and 15.
Examples

T4
e )".

ﬁLoft Surface: a éurface generated by blending together more than 3 open or closed contours.

As a result the surface has rounded edges at the intermediate ¢ontours.
Applications: any time a surface must be parabolically blended through more than two curves.

#"The system will automatically create a ruled surface through two chains of entities.

Examples

ﬁSwept Surface: a surface generated by translating or rotating one or more contours (across

curves) along one or two other contours (along curves). . . .

Applications: used when the across section of the surface at any point is cons
- surface is generated from one across contour and one along contour). ‘

Also used when the across section at any section is not constant (when the s
- from two or more across contours and one or two along contours).

tant (whéﬁ‘fhe -

urface is géﬁerat_ed .

See Tutorials 11, 14 and 15
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" \Net Surface: a surface created from a network of intersecting curves.
Application: used to create a surface from a grid of curves. -

See Tutorial 10.

Examples
Single patch Multiple Patches

DERIVED SURFACES

2 5Offset Surface: a surface created by offsetting an existing surface with a given distance. Each
point from the offset surface is at a fixed, normal distance from the original surface. . :
Applications: used to create a surface offset at a given distance from the original surface.

are surfaces generated from existing surfaces.

See Tutorial 13.
Examples

Extend Surface: a surface gener
length. = b T el e g

| Applications: used to redefine the surface edges.

See Tutorial 15.
Examples
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2L %Flat Boundary Surface: a trimmed surface, generated by trimming a flat surface to a
specific boundary.

Applications: use to create a flat surface on a part inside a closed boundary.

See Tutorial 12.

Z_Fillet Surface: a surface geher’afed by creating fillets (radius) that are tangent to the
original surfaces. You can also create a fillet surface between a surface and a plane, and
~ between a surface and a curve. :

Application: used to smooth sharp edges.

See Tutorial 12.
Examples

2 Blend Surface: a surface that blends two or three existing surfaces together, and is tangent to
each parent surface. '

Application: used to blend surfaces together.

Examples
ORIGINAL RESULT
ORIGINAL RESULT 1 RESULT 2
T (L7 7
,,II—\ /"'. -_. =y (ES >
G e AN o
N fr. [ Lo
A4S @ @ 1:@
Ay \'.-'"-«"'_
‘(."'_‘.‘-‘i y .
(7 i

' ﬁFillet Blend Surface: a surface that blends three interse_éfing fillet surfaces toghther -
Application: used to blend intersecting fillet surfaces together. - . .

ORIGINAL RESULT
Examples




Maslercam,

Mill X? SURFACE MODELING

SURFACE TYPES

Mastercam allows you to create three different types of surfaces: Parametric, NURBS (Non-
Uniform Rational B-Spline), and Curve-generated. Each type uses a different method to calculate

ﬁParametric: the system generates the surface by translating each curve segment
(parametric spline) in a different direction forming a patch. A patch is the surface area bounded
by four contours (chains of entities). i

and store mathematical data about the surface.

Characteristics:

» Compatible with IGES and VDA conversion.
> Not associated with their generating curves.
> Require a large amount of data storage.

2 ENURBS: the system generates the surface by translating the string of control points in a
second direction, resulting in a grid.

Characteristics:

> Compatible with IGES conversion. Can be output (from Mastercam) to a VDA file format.
> Not associated with their generating curves.

> Require less data storage than parametric surfaces but slightly more computing time.

mCuwe-generated:. the system stores exact daté about their generating curves.

Characteristics:

» Associated with their generating curves.

> Require less data storage than parametric or NURBS surfaces.

é" Entity association refers to the dependent relationship between the entity and the original
entity or group of entities from which the entity was generated. If you delete the original entity
or group of entities the system deletes the surface too.
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