TUTORIAL SERIES FOR
Mastercam. ,{

TUTORIAL 12
EXTRUDE SURFACE, ROUGH PLUNGE AND FINISH
CONTOUR AND SHALLOW TOOLPATHS.
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Objectives:

The Student will design a 3-dimensional drawing by:

> Creating an obround shape using rectangle command.

> Creating the extrude surface.

> Creating fillet radii.

» Creating the bounding box.

» Translating the part to set the part datum.

The Student will create a 3-dimensional milling toolpath consisting of:

> Roughing the part using plunge toolpath.
> Finishing the part using contour and shallow toolpaths.

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

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

To start a new file from Mastercam:

File

> New

é* Before starting the geometry creation we should customize the toolbars to see the toolbars
required to create the geometry and machine a 3D 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.

é* 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 OBROUND SHAPE.

1.1 Create the obround shape.

Create

> Create Rectangular Shapes

» Type the Width and the Height as shown in the following
screenshot.

» Select the Obround shape and the middle radio button as the
anchor.

Select Obround
shape

Select this radio
button
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> [ Select position for the base point ]: Select the center location of the grid (the . !

|

origin). i
> Select the OK button to exit the rectangle dialog box. _—%' _]
|

> Change the graphic view to Isometric. ___J e tj@l .

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

STEP 2:
CREATE THE EXTRUDE SURFACE(S).

g

Create

» Surface

» Create Extruded Surface

» Make sure that Chain is selected.

> [ Select Chain of Lines and Arcs or one closed spline ]: Select Entity
A as shown.

: {} C~p.lane (%5 3D

ol

x
E

Select Entity A here

» The geometry should look as shown below.

4 /)
¥.950°0
S

AN N
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Extruded Surface

Mill X?

» Enter the Height value and press Enter.
» Enter the Angle value and press Enter.

=z

> Select the Flip Taper Angle button if necessary for the geometry to

Flip Taper Angl

look as shown below.
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> Select the Delete entity icon. ‘¥

&% Note that to select a surface, click on one of the
flowlines that display the surface.

Select the

wall
surfaces

> Fillet Surfaces to Surfaces
> [ Select first set of surfaces ]: Select the wall

STEP 4
CREATE THE
FILLET
SURFACE.
Create

» Surface

> Fillet Surface

surfaces as shown.
» Press Enter to continue.
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> [ Select second set of surfaces ]: Select the floor
surface.

Select the
floor
surface

» Press Enter to continue.
> Change the parameters as shown in the screenshot to the left.
> The part should look as shown below.

> Select the OK button to exit. L¥_]

STEP 5:
CREATE THE RECTANGULAR SHAPE.

5.1 Change the Z depth of the construction plane, and the plane to 2D.

> In the Z depth field on the Status bar, enter the value -0.2. ﬁm 2 PN |
> Select the toggle button 2D/3D to change it to 2D. gm i - 1i

5.2 Create the rectangular shape.

Create
> Create Rectangular Shapes

Page 12-6




Mastercam.

Mill X? TUTORIAL 12

> Type the Width 6.725 and the Height 5.25 as shown in the following "Rectangular Shapes Options (X
screenshot.
> Select the Rectangular shape as shown.

Select the rectangular shape

[]Suiace [ Canter Point. _

» [ Select position for the base point ]: Select the center of the grid

(Origin).
& The cursor display for Origin should appear before you select the

point. |

» Select the OK button to exit the Rectangular Shapes Options.

STEP 6:
CREATE THE 3D BOX USING TRANSLATE COMMAND.

Xform

> Xform Translate

> [ Select entities to translate ]: Hold down the
Shift key and select Entity A from the
rectangle as shown.

Select Entity A \

> Press Enter key.
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» Make the changes in the Translate dialog box to match the
screenshot to the right.

» Make sure that the Z value is 1.7 and Join is enabled.

> Select the OK button to exit. L.¥

- 3
=
i o
i
. L

Pola

aN

Preview

.F!egen ] [CIFit

Aitibutes

> Use the Fit icon to fit the drawing to the screen. ol
(YD 2]
Screen
» Clear Colors
STEP 7:
CREATE CURVES ON THE
EDGES OF SURFACES. ,
7.1 Change the color. e
System color: 16|
> Select Color in the Status bar. = Gl LEVEl ] 1

> Select the color red (No 12).

» Select the OK button to exit the Color dialog box. 1

Color® | Customize| .

et 7] I (o) ()
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Select
7.2 Create curves. Surface 1

Create

» Curve

> Create Curve on One Edge

» [ Select a surface ]: Select
Surface1.

> [ Move arrow to Desired Edge of Surface ]:
Select the Edge 1 as shown in the picture.

> Press Enter.

Select
Edge 1

» [ Select a surface ]: Select Surface 2.

> [ Move arrow to Desired Edge of Surface ]: Select the Edge 2 as
shown in the picture.

> Press Enter. Select —
Surface 2

Select
Edge 2

> [ Set options, select a new surface ]: Select
Surface 3.

> [ Move arrow to Desired Edge of Surface ]: Select the
Edge 3 as shown in the picture.

> Press Enter.

Select
Surface 3

Select
Edge 3

> Hold down the Alt key and select the
down arrow cursor several times until you can see the
part as shown below.

> [ Select a surface ]: Select Surface 4.

> [ Move arrow to Desired Edge of Surface ]: Select the
Edge 4 as shown in the picture.

Select
Surface 4

> Select the OK button to exit the

command. # Select
Edge 4
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> Repaint the screen to see the red contour at the top of the surfaces

» Select the Isometric View icon.._~§ D@ Q@
> The part should look as shown to the right.

STEP 8:
TRANSLATE - SET UP THE DATUM
(WORK ZERO).

¢ We want to have Z0 at the top of the part rather than at the top of the stock.
Xform e
> Xform Translate

Al Entities
——==
Xform Resuk

> Select the All button.

*form Group

| Group Managey

Erdities |
- Color [

Level [

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

IO @ | :
. ] R e . [ Plane mask in chaining
» Click on the End Selection button. |___Ed Selecton] [llarore depths inchainng
E
‘. [\]}J\se:liniy‘Mask -
(0= [v]?
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> Make the changes in the Translate dialog box to match the screenshot
to the right.

» Make sure that the Z value is -1.5 and Move is enabled.

>
> Enable Preview and Fit options.

> Select the OK button to exit. L

Screen

TUTORIAL 12

Translate

Move Copy  Jom

From 2 T ,
W58

Potar

Preview
- ]| Regen

4 At"ibules e e
- [JUse New Attrbutes

raraEa

> Clear Colors

STEP 9:
SAVE THE FILE.

File
> Save as
> File name: “Your Name_12"

» Select the OK button. L.¥.
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TOOLPATH CREATION
STEP 10:
SET UP THE STOCK TO BE MACHINED.

> To display the Toolpaths Manager press Alt + O.
é° Make sure that no machine is already selected.
Machine Type

> Mill

» Select Default.
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» Use the Fit icon to fit
the drawing to the screen.

2D/3D
> Select the toggle button 2D/3D to change it to 3D. 5-{ Sew B

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

Select the plus

Q:"-l |"‘"-ﬁ‘-G:

#- 1l Properties - Generic Mill
=} Zﬁm

Tooipaths _{Suids\!
> Select Stock setup. % % Yo W

E;P UL Properties - Generic Mill
-3 Files
. @ Tool settings

Select the Stock =

— 1\ Salety 2one

Tioelpath [roup 1
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» Change the parameters to match the following screenshot. & “E"";-",
> Select the Bounding box button to automatically find the part extents. e
S
7l Center Pont
] Sokds

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

Display
Fit screen

(S Wire frame
 Soiid

Stock Qrigin .
In view
coordinates

¥ |00
l T St R X1
Z /|00

> Select the Tool Settings tab to set the tool
parameters.

» Change the parameters to match the
screenshot to the right.

[ Fles_| Tool Sefings | Stock Setup | Safety Zone| o -

Program # !2 :

Feed Calculation: Tocipaih Tarfiguration
£ From tool [¥] Assign tool numbers sequertialy
) From material [P] Wamn of duplcate too numbers
T From defaults {71 Use toots step. peck, coolert

| 3 User defined i e aisaeetey

entefng a tool number

I Advanced T T

> Select the OK button to exit Toolpath Group

_ i : = bl [
Properties. & | S
%DMuﬁieedmammove [ Feed planae

Ramactrate

Minimum arc feed

[Z]Ovenide defauts with modal values

TR Pl
e e T
el

<Tom i
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STEP 11:
ROUGH OUT THE SURFACE USING SURFACE ROUGH PLUNGE.

Plunge Rough toolpaths machine surfaces quickly with a drilling-type motion. You require
a special tool capable of cutting with the center of the tool. This toolpath can be applied on
both simple cavities and simple boss parts. The rough part surfaces can be improved by
using a 2D pocket NCI file to provnde a pattern for the plunge path.

11.1 Create the 2d pocket to provide the pattern for the plunge
toolpath.

Toolpaths
» Pocket Toolpath

> Select the OK button to accept the NC name.
> Select the radio button in front of the C-plane.

> Enable Chain options.

> Select one entity of the pocket chain, as shown.

.

Select this
entity

W
> Select the OK button to exit Chaining. L.¥._

> Click on the Select library tool button to select 1/2 Drill .
> Select the Filter button in the Tool Selection dialog box.

NCH.TDOLS

Radius Type |
None

¥ Fiter Active .
10i315toale
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> Select the None button [T

in the Tool Types area.
» Click on the Drill icon to

select it. B
> Select the drop-down = E et e Feeele

arrow in the Tool AV KA S - e

Diameter field, and  ToolMateril

select Equal. : s [¥] Ceaic
> Enter the diameter 0.5. £ . Bl (9 User e
> Select the OK button to Opetion masking | e Felleer e 2

t N st kit e 7__ : [ Al J [ None ] [ Copy job setup matl ]
exit. ka o L ml . .

(vI[(%1[Z]

Tool Diameter

» Make sure the tool is figcket (Standard) S
selected and select Toolpath parameters [ Pocketing parameters | Roughing/Fnishing p |
the OK button to exit

| Number| Tool Type | Diameter ToolName | Comerrad| Toolname: | /2 DRILL

the Tool Selection ¥ 1 oa 05000.. 1/2DRILL 0.000000%

dialog box. L¥_]

Comer radus: [0.0 |

Feedrate: (42788 |

[] Force tool change
- Comment

— 12D pocket used in the plunge toclpath to establish |
Rightclick foroptions | ha cutting pattem.

0 (ot )

s ) O [
[ | Fotany 2as [ Planes... ] [CannedTeﬁ ]

raEaEa
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» Select the Roughing/Finishing parameters and make all the necessary changes as shown
below to establish the pattern.

Pocket (Standard)

One W

Stepover percentage , 50.0 | [C] Miniimize tool burial O

¢ Stepover distance Spiral inside to outside
- Roughing angle
T i sl e

> Select the Parallel
Spiral as the Cutting method.
» Disable the Finish area.

> Select the OK button to exit Pocket parameters.

 Stepover percentage sets the distance between roughing passes in the XY axis as a
percentage of the tool diameter and it will automatically update the stepover distance.
Spiral inside to outside enabled allows you to spiral from the center to the pocket wall.

- Entry-ramp sets a ramp entry into the part.

- #*Finish area enabled allows the tool to make another cut around the pocket wallsto

“contour” the walls. Used when zig-zag or one way was selected as cutting method, to

remove the scallops left by these cutting methods. Can be also used to f|n|sh only the pocket
walls,
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11.2 Surface rough plunge.

Toolpaths
> Surface Rough
> Rough Plunge Toolpath

» [ Select Drive Surface ]: Select the All button.

> Select the OK button to exit. L v _

» Select the End Selection button.

@

End Selection

> Select the OK button to exit Toolpath/surface selection. t

ooooonn

i} Piane mask in chaining
" Jignote depths in chaining

Same as ...

T Use Only Mask

(efs]v]e]
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> Select the 0.5 Drill and match the parameters with the following screenshot.

Surface Rough Plunge

Toolpath parameters | Surtace parameters | Rough plunge |

¥ 1 oa 05000... 1/2DRIL 00000004

I Tool dia: 105

é" The Feed rate,
Plunge rate, Retract
rate and Spindle
speed are based on I
the tool definition.
Change them as
desired. Select lbrary taol...

il ] Todl filter

isc values...

(o] O

> Select the Surface
parameters tab and
make the changes as
shown.

[Qeatance.'. ] iZ-D ‘ Tip comp |Tb

@ tbsolte O Incremerttal m
Stock toleave [ g5 )
: on diive i
I @ [ Rogat. ] 05 | Scktoleave S

& Posohte ) Incremental on check

[Feedplane. ] 025 |
O Pbsclite (3 Incremental

O Top of siock,

%> Smohde

|:f | 0 [ e
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> Select the Rough plunge parameters page and make the changes to match the following

screenshot.

» Make sure that you select Plunge path NCI and that you have the Pocket selected in the

Source operations.

Total tolerance is the
sum of the arc filter
folerance and cut
tolerance. The cut
tolerance determines
the accuracy of the
surface toolpath using
chordal deviation.
Maximum stepdown
value sets maximum
distance (along the Z-
axis) between
adjacent cuts in the
surface toolpath.
Maximum stepover
value sets maximum
distance (in the XY
plane) between
adjacent passes in
the surface toolpath.

Surface Rough Plunge - Rough-plunge

Toobab et | S aats| Pt |
; ; Source oparations:
[det_ =2 :E"'} Eom | &_'EE Machine Group-1
. # L1 Properties - Generic Ml
e stEncoin; !_.__IG'ZE' = 88 Toolpath Group-1
Plunge path ER%4] 1 - Focket (Standard) - [WCS: TOP] - [Tplane: TOP] - 2D pe
& NCI
O Zigeag
stepover: {(_}E_J
7] Mllow small steps
| il Qi Smee i

> Select the Cut depths button and change the settings to absolute measurements as shown

below.

Cut Pepths
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» Select the OK button twice to exit.

STEP 12:

FINISH THE SURFACE USING
SURFACE FINISH CONTOUR
AND SHALLOW.

> Select the Toolpaths Manager tab to enable it.
> Select the Select all visible operations button.

> Select Toggle toolpath display on selected operations to
remove the toolpaths display from the screen.

12.1 Surface Finish Contour toolpath

Toolpaths
> Surface Finish
> Finish Contour Toolpath

> [ Select Drive Surface Select CAREIN

» Select the OK button to exit.

e

All button.

Toolpaths T Salids 2

wivl %%l S@lolw] 2|

alxjal viaiSle|

Il 8 @_ ]Tﬁle- toolpath display on selected oparations|

— nopoono
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j% Toolpath/surfa
Drive:
> Select the End Selection button. fdSdese s & J[® ]
> Select the Containment button. o [zon] -
Show...
) e
> [ Chain 2D tool containment boundary #1 ]: Select Entity A. SR g
Ao dbiropt :
- -
Select
Entity A
Ly
> Select the OK button twice to exit the Toolpath/surface selection dialog (a] -
box. j - __\_. \
» Click on the Select library tool button and use Filter to select 1/2 Ball L L
Endmill. Lo U2 J§
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> Make any necessary changes as shown in the following screenshots.

Surface Finish Contour

Toolpath parameters | Suface p | Frishcotourparameters | _

| Nu'rba' Tool Type | Diameter | Tool Name | Comsrre Toolnane:[VZBALLENDWLL '
& 1 o 05000 ... wann.L nnmmo

| o .

% T = e I R

Head # D Dia. offset: Ej

Tool dia:

Comer radius: 0_1{5 nnnnn A

["JForce tool change Rapid retract

=" [Finish the part walls s
Select fyaryach, 0 M e
§ ....... M;i Combio's 7 l‘o":ﬂ.! on ol :3 [Twém"'] O L

ETobm:h Homepos.. | O]}

T

R e T

Surface Fin

T - e

|Sufaeepmum iﬁ-;ghcmiaurpmdusjl:::;::::::;;m

Stock to leave { i

F © LW__J L_ _____ J Stock to leave

(@) Absolte () incremental on check

[Feedplane... | [025 | Tool containment -

Compensate to: n
)Ohﬁda & Center GDulsde

Dl Addie

() Pbsciute (3} Incremental
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> Select Finish contour parameters and make the necessary changes.

Surface Finish Contour

[ p—— -y — ey

o Direction of closed contours Direction of apan cartours

©bnewai O 2gag

F Usaappmmate start poirt — — i
] Optimize cut arder 1 % ] Gwiios || Hlen
7 Mistrdon bunal pos
I ] Order cuts bottam to top FlES | [ Cut depths... J [Qap settings. ] [Advancgd settinga,..]

FAE KA

> Select the OK button tq ex‘it}Finish

contour parameters. LY.

& Note the Finish Contour toolpath doesn’t
touch the flat surface. Contour rough
and finish toolpaths perform multiple
cuts at constant Z levels. Both toolpaths
are recommended for parts with steep
walls. To machine the flat area we are
going to use a shallow surface toolpath.

12.2 Surface Finish Shallow toolpath.

Shallow finish toolpaths clean remainihg stock from shaﬁow areas of 'th'_e part. The shallow
areas are determined by the slope of the surfaces. A shallow finish toolpath is often
performed after a contour finish toolpath.

Toolpaths
» Surface Finish
> Finish Shallow Toolpath
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> [ Select Drive Surface ]: Select the All button. »
> Select the OK button to exit.

—1Boooooo

> Select the End Selection button.
> Select the Containment button.

> [ Chain 2D tool containment boundary #1 ]: Select Entity A. e

Select
Entity A

™
» -
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> Select the OK button twice exit Toolpath/surface selection.
> Select the 0.5 Ball Endmill and make the changes as shown in the following screenshots.

[

Surface Finish Shallow

Toolpath parameters lsﬂmpmm}‘; Finish shallow parameters |

| Number| Tool Type Diemeter | Tool Neme Comerrad

¥ 1 ow 05000.. 1/2DRILL 0000000k
& 2 Endmilz.. 05000.. 1/72BAL.. 02500004

Plunge rate: (64176 I Retract rate: 64176

[ Force toal change - Rapid retract

Comment
Finish the floor.

e B

Right-click for options J

0 (ot ]

Misc vaiues... Ml S
O (|| (] (o]

v ]%]]

» Select Surface parameters and change the Tool containment to Inside.

Surface Finish Shallow - Finish the floor.

Tn F Sufaue m F‘nlsh shallow parameters |

[Oeamnoe ] [29
(@ fbsohde ) Incremental

() Absolte ) Incremertal

(Bedome. ] 055 ]

. Compensate to: m
" Apsohiie () incremental | ®rade OCentor OOusdo |

] .rr :‘::-.“ -_| [ M Additional offset !ﬂ.ﬂ |

A
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> Select the Finish shallow parameters and make the changes to match the following

screenshot.

| [fotaltolerance | [0001 |

Machning (o=
e o]
 Machining direction —-
Ocow
H

@cw
"] Use apprecimate tart poirt

7] Expand inside to outside

{7 Order cuts by minimum distance

[Frish sallow parameten |
[@m. slepover..] I0.0S
Cutting method |._3_DCoIIapse .v_"
From 00 |
slope angle
To |"1o.u |
slope angle -
cu .
extension | W e
Oin [ Cofiapse...

} [Qap settings.‘.l [Mvancgd settings...

Ly [ % |

3D Collapse as the cutting method.
machined.

machined.

» Select the OK button to exit.

' Machining direction allows you to choose between CW or CCW. It is ava]!able only with
From slope angle aifows you to set the minimum angle to calculate the area to be

To slope angle allows you to set the maximum angle to calculate the area to be
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STEP 13: i Fc—
BACKPLOT THE TOOLPATH. e Bt s e

= #1-0.5000 DRILL - 1/2DRIL

> Enable Toolpath Manager by selecting the tab.

> Click on the Surface Rough Plunge toolpath. N Sufoca Anigh

> Holding down the Shift key select the Surface Finish Shallow J' 105000 DAL - 1/2DRIL
toolpath. b - Bt

i $¥ Toolpath - 782 0K - YOUR NAME_12NC - F
& B 3 - Surface Finish Contour « [WCS: TOP] - [Tplan
ik @ Parameters |

§ #2-0.5000 ENDMILL2 SPHERE - 1/2 BAL| |

] w! Geometry - Il
¢ {8 Tookath - 347.1K - YOUR NAME_12NC -F||
I & W 4 - Surlace Finish Shallow - [WCS: TOP] - [Tplan .|
‘ SR Parameters

i+ W #2-05000 ENDMILL2 SPHERE - 1/2BAL
! I Geometry -
i - BB Tooalh- 267.3K - YOUR NAME_12NC - P

[Tooipaths | Soids |
Sl B/%] F(@loilw| 2 |
&l =|@] v]ﬁ?ad&ut;dmd operattons
> Make sure that you have the following buttons turned on (they
will appear pushed down).

> Select the Backplot selected operations button.

Display tool

> Display tool
» Display rapid moves

Display rapid moves

> Select the Play button

DOERRE Ry S |

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

STEP 14:
VERIFY.

> Expand the Toolpaths Manager if necessary by dragging the right

side.

» Select the Verify all selected operations button

> Select the Configure button.

Verify Options

‘L_Z:l% .

Initial stock size source should
be set to Job Setup to use the
stock mformation from Stock
Setup .

_ featurés surface fimsh or
,f scallops Change tool/color to

to indicated tool changes in the
toolpath.

@D = D)
@ M[fl

Display control
Maoves/step:
Moves/isireh

Speed ._]_ Quakly

DUpdeLaaﬂuaa&hhdpsﬂ'l

il

Sitog options

[stop miod change
[[] Stop after sach apersbion

[ Vetbase
® ) [
4]

Toopalh: Stdml-'l'kl'lﬁhahn\
Tod &
" Toollabel

(VI(x][?2]

> Select the OK button to exit Verify
Options. ;

| Glagmae St Minpoik  Maxpont: Magne

| Oty : Soan toobathie %[3%5 |[asxs Jos |
O Cyleder . =t} L
OFie ! uwsmsumm v[265 |65 foo |
O : { PFick stock comers. | 2 (A7 |loo "|[E.n I
- Il stock size seuics o ?gmw“.l - -
. O 5ean toclpathz] Ly Be ]

| ©StckSeup o ——

- Olseisstien

Miscalisneous options Tod piofie - L
- [1Use TrsSokd Qv . .

 [Flcutes somp in coniial ©Asdeived’ | ' _

| Clohgg ez -

[T Campare to STL e e .
Em@ STL lnom -
Dliawsines Ll |
[IMaketus thieads .

(e ] [w][%][(?])
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A

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

» Select the Machine button to start simulation. 4
> The finished part should appear as shown in the following picture.

> Select the OK button to exit Verify.

STEP 15:
POST PROCESS THE FILE.

> Select the Post selected operations button from Vel ?;|

Toolpath Manager. al=al ost selected operations

> In the Post processing window, make all the necessary changes :
as ShOWI’I tO the rlght. 7 Qutput MCX, file deseriptor

7 HO e
- ) Overwile [#lEdit
Vi Ask

» Select the OK button to continue. &

.
{7} Sendto machine

[} N e

> Select the No button as we do not want to machine the 2D pocket.
. Partinl NCI output file

3”:%; ot all aperations for C: WMCAMKZYMILL PICIYYOUR MAME_12.NCT have been selected for p.osting{ Post all?”

Mo J[ Cancel }
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> Enter the same name as the geometry
name in the NC File name field.

] o navE_11ne
Filo pame: [YouRNAME_12Nd] o Sve |
» Select the Save button. M e =l —--

| o=

Vo Bk a DAVRHSOARATINE TGS @ BL O %%
W Mok Al Toc! Cherger {3 Merd Tack ) Gotnifrewcn Todf

i o 13 o e

> Select the red X box at the upper right corner to exit the Editor.

STEP 16:
SAVE THE UPDATED MCX FILE.

» Select the Save icon.
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REVIEW EXERCISES.

Student practise. Create the Toolpath for Exercise-Tutorial

12 as per the instructions below;

Tips:
1. Establish the Stock size Y =3.5,X=4.5,Z=3.5
Stock origin X=0,Y =0, Z=0.05
2. Create a rectangle with surface option at Z-3,
the same size as the stock.
3. Offset the rectangle (outside) with a distance =0.5
4. 2d pocket toolpath selecting the contours as shown.
Select the %2 Drill
XY Stock to leave = .25

Select the cutting method Parallel Spiral
Disable Spiral inside to outside
Disable Finish outer boundary

5. Surface Rough Plunge

Use the same tool V% Dirill (edit the drill; Flute = 3.5;

Shoulder = 4.0; Overall = 4.5)
Stock to leave on drive = 0.05
Total tolerance = 0.01
Max stepdown =0.25
Plunge path set to NCI
Maximum stepover = 0.15

6. Surface Finish Contour
Use 2“ Flat Mill
Stock to leave on drive = 0.0
Total tolerance = 0.001
Max stepdown =0.05

Enable Entry/exit arc/line and set the radius to 0.25 and

the arc sweep to 90.
One way cutting direction
Transition set to Broken
7. Surface Finish Shallow
Use 2“ Flat Mill
Select the top contour as Containment boundary
Stock to leave on drive = 0.0
Total tolerance = 0.001
Max stepover =0.25
From slope angle =0
To slope angle = 10
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From slope angle =0

To slope angle = 10

8. Backplot and Verify the toolpaths.
9. Post process the file.
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Objectives:

The student will create a part with raised letters on a 3D surface by:

> Creating rectangles.

> Creating letters.

» Creating arcs knowing the endpoints and the radius.
> Creating a ruled surface.

> Creating an offset surface.

The student will create a milling toolpath consisting of:

> A 3-dimensional rough parallel toolpath.

> Editing the toolpath.

> A 2-dimensional pocket with island toolpath.

> A 3-dimensional finish project toolpath.

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

» 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 3D part. See Getting started page A-5 in
the User Notes.

6 Toolpaths/Solids operations 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.

6" 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 A RECTANGLE 4” X 4”,

» Change to 2D plane in the Status Bar. |f;‘;=;1 Z| 0.2 %
> Enter the Z value: 4.0 in the Status Bar. | 2 [ Gview [Planes [ [0 J\;II

Create
» Create Rectangle

» Enter the Width 4.0 (Tab).
» Enter the Height 4.0 (Enter).

> Enable Anchor to center. | % E
> [Select position of first corner]: Select | [Andhor to center

the Origin (center of the grid) as shown.

Select the
Origin

» Select the OK button. @
» Use the Fit icon to fit the drawing to the

screen.

" During the geometry creation of this tutorial, if you make a
mistake, to undo the last step you can use the Undo icon. You

can undo as many steps as needed. 2
¢* If you delete or undo a step by mistake, just use the Redo
icon. ©*
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STEP 2:
CREATE THE LETTERS.

Create
» Create Letters

> Make sure that the parameters are set as shown |

to the right.
> Select the True Type button.

> Select Arial Black font.

> Select the OK button to exit the Font dialog

box.

> Type the letter C (use capital letter
> Select the OK button to exit. 4

> [ Enter starting location of letters ]: See the following picture.

Fent Shrnen
it 1D ©tuions
= S— O Veilked
fm Sl
Letiees

1 Top of Chan.

Sanple

[ AaBbYyZz

Scapt:

\Westem gt
,Luese 1 =

Lreate Letters

. Font

| TrusType (Aisl Black) Font

¥ [ ToeTypelR).. |

s).
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> Position the cursor near the top left-
hand corner of the square. Once the Click here for C
cursor is positioned click the left
mouse button. The letters will appear to the top and right of
the cursor. You can Undo the command and reselect the

point if necessary. 3
» Press Esc to exit.

Create
> Create Letters
> Type the letter A and keep the same
settings (use capital letters). - - 18
Tuelype pidBiackiFort v [ Tuelypelf). ] ©Hoizoni
> Select the OK button to exit. ) Vettical

. MC Directory
L ! - TopofAtc

Create Letters

~ {7 Bottam of Arc

~ [ITopof Chain

. Pmameters

> [ Enter starting location for letters]: See the picture below.
> Press Esc to exit.

Select this point
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Create ? Create Letters
> Letters Font . e  Alignment
> Type the Ietter M and keep the same I_TrueType [Ari;alBlack] Font V‘ { TrueType(R] ... %) Horizontal
settings (use capital letters). MC Dbectory  OVetlcal
0 |:_:§m”7 — s ; } —  OTopofhc
> Select the OK button to exit. L. P i =} ) Bottom of A
Lottess [7]Top of Chain
(M
Parametere
Height:
Arc Radius:!
Spacing:
: [ Drafting Options... ]

> [ Enter starting location for letters ]: See the picture below.
> Press Esc to exit.

Select a
point here

> The letters should now appear as shown in the

diagram to the right, and be at least 0.150 away from
each other and the edge of the lid.

> The geometry should look as shown to the right.
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STEP 3:
MODIFY THE LETTERS.

é"* If the letters do not appear in the correct spot, continue with this step. Otherwise move to
Step 4.

Option 1: Delete the inappropriate letter(s).

» Make a window around the letter(s) you wish to remove.

» Select the Delete icon. <.
> Repeat Step 2 to re-create the letter. Make a window

Option 2: Move the existing Letter

Xform

» Xform Drag

> [ Select entities to drag ]: Put a window around
the letter you wish to move.

Make a
window

» Select the End Selection button.

» Click on the Move button to make sure that is selected in the Ribbon Bar.

\ES

» Also Translate option should be selected. ‘

> [ Select the starting point ]: Select the endpoint as shown.

Select this point
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> Drag the letter to the correct location and click.

» Select the OK button to exit. £

STEP 4:

CREATE THE WIREFRAME FOR THE RULED SURFACE.

» Highlight the Z value in the Status Bar and change it to 0.

4.1 Create a rectangle 4” x 4”.

» Create Rectangle

» Enter the Width ﬁ 4.0 (Tab).

» Enter the Height 4.0 (Enteri. _

» Enable Anchor to center, | Ao tocenter

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

20 | Guiew fPianes Z:o

Select the Origin

> Select the OK button. B
» Change the Graphic View to

Isometric.

> Use the Fit icon to fit the drawing to the screen. L2

> Hold down the Alt key and press the Up key once to
rotate the image.

> The geometry should look as shown in the picture to the
right.
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4.2 Change to 3D and the construction plane to Side.

—1{2D/3D

> Select the 2D/3D toggle button and change it to 3D. EDQW_ |"1B"'E_5|i|0-0__“|I

|2 &-@-
» Select the drop-down arrow next to Set Planes and change the e

construction plane to Right. - B Frontoucs)

[ o)
4.3 Create arc knowing the endpoints. —
Create
> Arc
> Create Arc Endpoints
> Enter the Radius 4.0.
> Select the radius icon to lock the radius value.
> [ Enter the first poirT]: Select Endpoint A.
> [ Enter the second point ]: Select Endpoint B.

Endpoint A
Endpoint B
[Sebctanarc]
» [ Select an arc ]: Select Arc 1. Select Arc
» Select the Apply button to continue.
» [ Enter the first point ]. Select Endpoint C.
» [ Enter the second point ]: Select Endpoint D.
Endpoint C
Endpoint D
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> [ Select an arc ]: Select Arc 2.

Select Arc 2

> Select the OK button to exit the command. %‘

4.4 Delete the unnecessary lines.

» Select the two lines as §b9wn. Select these lines
> Select the Delete icon. § f

//

STEP 5:
CREATE THE RULED SURFACE.

é“ To properly define a surface:
1. all of the start points must be lined up, if necessary by breaking an entity of the contour in
two pieces; .

2. select the contours sequentially; and —
3. chain the contours in the same direction or the surface will
become twisted and therefore be incorrect.

Create

> Surface

> Create Ruled/Lofted Surfaces e L

> Select the Single button in the Chaining dialo ::
box. e 2INng 4808 [ select single =l
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L‘
> [ Select chain 1 ]: Select Entity A. @

> [ Select chain 1 ]: Select Entity B. Select Entity A %
here

Select Entity B
here

» Select the OK button to exit the Chaining dlalog box. |
> Select the OK button to exit the command.

STEP 6:
CREATE THE OFFSET SURFACE.

- Offset Surface: A Derived Surface, created by offsettmg an exastlng surface with a gwen

- surface -
’Appllcatlons Used tocreate a surface offset at a gtven distance from the onglnai

Create

> Surface

» Create Offset Surfaces Select this surface

> [ Select surface to offset |: Select
the surface as shown.

> Select the End Selection button.

6 We want the offset surface to be above the original one. If you need
to change the offset above the original surface select the Cycle
next button and then the Reverse button.

&
> Enter the Offset distance &2 0.3. Select Reverse
> Select the OK button to exit this command.
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> Set planes back to Top. L

The drawing should look like this:

STEP 7:
SAVE THE DRAWING.

File

> Save as
» File name: “Your Name_13"

» Select the OK button, L.¥_|

/ | ooz
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TOOLPATH CREATION
STEP 8:

SET UP THE STOCK TO BE MACHINED.

> To display the Toolpaths Manager press Alt + O.
6 Make sure that no machine is already selected; otherwise skip the machine selection.

» Machine type

> Mill

» Select Default.

» Use the Fit icon to fit the

drawing to the screen.

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

» Select Stock setup.

Mo B

MEW w8 Toolpaths Scoeen  Art

Tekow | i |
Ve LY BERoaR P

FET LY 2
-
el |
j=
i
L3
i1
.

OXHT wEHE W= G ME N

1
LY

X
Iz # || gviews0

fn b, e 4
_—

B R e i IR =T N | e T i

"

/ " C]b \ §

/ .

< (.«\‘C/’\r') g

8 4 5
T .

WCETOP TiCplanaTOR 5 Ineh

Toolpaths | Solids |

v J s-,,wx

Select the plus

sefup

Select Stock _: - .

ID‘Pﬂ“JBS MILL DEFAULT
B3 Files

N @ Tool settings
L Stock setup
- Sefety zone
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» Change the parameters to match the following screenshot.

‘The Stock Origin values
- 'adjust the posmonlng of the
‘stock, ensuring that you have
an equal amount of extra stock
around the finish part. -
Display options allow you to
 set the stock as Wireframe
 and to fit the stock to the

- screen (F|t Screen)

> Select the Tool Settings tab to set the tool parameters and the part material.

» Change the parameters to match the following screenshot.

ooooo

allows yqu to overwrite the tool

woperafmu ;'tool’number ."Ig setc )
Warn of dupli,; Htgol n]i?nbers

spmdle spegd from ﬂxaiool deffnltion

Assign tool numbers séqu T tlally;

Toolpath Configuration ———————s .
[¥] Assign todl numbers sequertially |
[¥] Wam of duplicate tool mmbers

[ Use tool’s stap, pack. coolart
DSuﬂ:twi library when

entening & toal pumber
Advanced options
[¥] Overtide defauits with modal values
[¥] Cearance haight

> Select the OK button to exit Toolpath Group Properties. L
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> The stock should look as shown to the right.

STEP 9:
SURFACE ROUGH PARALLEL.

Toolpaths
> Surface Rough Select the offset
> Rough Parallel Toolpath surface

» Select Undefined.

> Select the OK button to exit. L.¥..J
» I the OK button to accept the NC name.

> Select the End Selection button. |
> Select the OK button to exit the Toolpath/surface selection dialog

box.

» Click on Select library tool to select the 0.5” Bull Nose
with a corner radius of 0.125".
> Select the Filter button in the Tool Selection dialog box.

e | Facius Typs
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Select the None button in the Tool Types area.

Tool List Filter

Operation masking Unit masking
Hompalsims diseking. w No unit masking V

T ool Liamater

LA L

Fiadius Type S

[ None Cotner [ Ful

T 00l M3 ter abimmm s i e s el S
HS5 Ceramic
[¥] Carbide [¥] User Dei 1
Ti Coatsd User Def 2

[ Al ] [ Norg l [ Copy job setup matl ]

(v (%] 2]

> Click on the Endmill Bull icon as the tool type.

» Select the drop-down arrow in the Tool Diameter field, and select Equal.

» Enter the diameter 0.5.

> Select the OK button to exit.
> Select 0.5” Bull Nose with a 0.125“ corner radius.

> Select the OK button to exit Tool Selection. |

> Make the necessary changes in the Toolpath parameters to match the following screenshot.

Surface Ro ugh Parallel

Toolpath p | Suface p || Frough parallel p
W 1 EndmiB.. 05000 1/2BUL. 0.125000
é* The Feed rate,

Plunge rate,

Retract rate and

Spindle speed are

based on the tool s o

definition. Change o _I.

them as desired. Fiseckex i pon
Selectibray tool.. O
e
[] Ta batch

O3 [Rotay s, |

| Number| ToolType Diameter| ToolName | Comerrac  Tool name: [szULLENDMILLmstAD

Tool #: [1
Head # U

TwldﬂL _______ ]

Comer radius: |0.125

Len. offset: |1
Dia. offset: {1

o F558 ] s e
Pllinge rate: Relract rats: |B.5568

[T Force tool change Aapid retract

Comrnent

Rough the top suiface.

(eoldipiy. ] O Relerr

(_Punes. ] [ CamedTen. ]

(vI[%](2]
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> Change the parameters in the Surface parameters page as shown in the following

screenshot.

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 tool pass.
Feed plane value sets the
height the tool rapids to
before changing to the
plunge rate.

Stock to leave (on Drive
surface) sets the amount
to leave for finish
operation as a constant
value all the way around
the drive surfaces.

Surface Rough Parallel

Surface

Tool containment
Compenaate to: )]
Oinsde ) Certer (O Outside

B offset

raAE3Ea

» Select the Rough parallel parameter tab and set the parameters to match the following

screenshot.

- Maximum stepdown value

- sets maximum distance (along

- the Z-axis) between adjacent
cuts in the surface toolpath.
Maximum stepover value sets
maximum distance (in the XY

- plane) between adjacent

~ passes in the surface toolpath.
- Plunge control determines the

 type of Z-axis movement for

~ surface rough toolpaths. It can

be used to prevent the tool

from air-cutting through a

previously cleared area of the

part.

Allow negative/positive Z
motion along surface lets the
tool cut along the surface while
~ plunging/retracting.

Surface Rough Parallel

i [ Total talerance. .. j
Cutting method j 1ag

| Max stepdown: {El

|

| Plunge contral

| ® Allow multiple plunges along cit
£ Cut from one side
1 Cut from both sides

[#] Allowe postive Z motion along suface

T oy | e

AR K3l
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> Select the Gap settings button and change the parameters
as shown in the screenshot to the right.

Gap settings

Gap size

Gap settings sets the way in which the tool moves between
gaps or spaces in a surface toolpath.

Tangential line length allows you to extend the toolpath
with a tangent line at the entry and exit between passes.

) Distance

(&) % of stepover

Motion < Gap size, keep tool down

[Boken ||

[[] Use plunge. retiact rals in gap
[¥] Check gap mation for gouge

> Select the OK button to exit Gap settings dialog box.
> Select the QK button to exit the Rough parallel parameters

> Select the Toolpaths manger tab to enable it.

> Select the Toggle toolpath display on
selected operations to remove
the toolpath display.

Select Toolpaths
manager

pdatian > Gap size, retract

(/] Check retract mation for gouge

Tangential arc radius: 0.0 _
Tangential arc angle: 0.0 I
Tangential ling length: :LD 3 !
g
(v ][ %] 2]

Tgelpathe | Solids | a e
el 1/%] Bi@loilw 2
Al8] vlalsls|

N\

| 9"mE [Toagle toolpath -.:_lilsajay on selected operations
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STEP 10:
SURFACE FINISH PARALLEL.

Toolpaths Select the offset
> Surface Finish surface

> Finish Parallel toolpath
> [ Select drive surfaces ]: Select the offset
surface.

> Select the End Selection button.
> Selec,t the OK button to exit the Toolpath/surface selection dialog

box. L..X

G =
Toolpath/surface selection r;(i|
L)

Diive

[ & ]
for] (8 )
Check

© ® |
Containment
o[ b ][ ®]
| Appradimate ststingpoint

> Click on Select library tool to select the 0.5” Ball Right dlick for opt
Endmill. Select bbrary tool... il @:

> Select the Filter button in the Tool Selection dialog box.

INCH.TOOLS

bis | Radius Tvpe |
. Comer
h, Corner
. Comer -
Filter...
W Filter Active
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> Select the None button in the Tool Types area.

Tool List Filter

% opap

Operation masking

SRR

Urul masking

. Radue Type
[¥] Nore Corner Full
 Tool Material
HSS Ceramic
[¥] Carbide [} User Def 1
Ti Coated User Def 2
[ All } [ Nong ] [ Copy job setup mat! ]
(vI[% ][ 2]

> Click on the Endmill Sphere icon as tool type.

» Select the drop-down arrow in the Tool Diameter field, and select Equal.

> Enter the diameter 0.5
> Select the OK button to eX|t

> Make sure that the tool is selected and select the OK button to exit the Tool Selection

window. L

» Make the necessary changes in the Toolpath parameters to match the following screenshot.

Surface Finish Parallel

& Endmaz 85000 1/2BUL. 0125000"

¥ 2 i, 05000 1/2BAL. 02500004
Feedrate: 64175 | Spindle speed: [ 10689 | |
Plunge rate: S‘T?G } Wmlgdﬁ'ﬁ ...... E
7] Force tocl change [¥] Rapid retract

- | Comment

P = IBnish the lop surface | =

Akt | Lifihiewpusas), B
Select fibrarytoal.. 0
[ To batch 0 | Rty s
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> Select the Finish parallel parameter tab and set the parameters to match the screenshot to
the right. ~

Surface Finish Parallel

[ Tookpath parameters | Suface parametors | Frish parstel parametess |

! Total tolerance, . | |0.001 y Max. stepover. | ﬂ 03
|
| 5 o

Cutting method ! Dgeag

[] Use approsimate sta poirt

Gap settings
» Select the Gap settings button and change the parameters as
shown in the screenshot to the right.

+ Gap size
) Distance

> Select the OK button to exit the Gap settings dialog box. | b

> Select the OK button to exit the Finish parallel parameters Eimlenter b |

na * Molan> Gap sie. retact
: 3@Mﬂaﬂln’dﬂmbwm

[T Optimize et crdat
Pl inio ey o hing

1| Erlons evdmninanii Blugpabon @ a0
Tangentat aic taduis: jpo |
Tangential atc angle: |
Togerkdioekrgte |03 |

(vI[®][ 2]
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STEP 11:

2D POCKET WITH ISLANDS.

Toolpaths

> Pocket Toolpath
> Select the Chain button as shown in the screenshot to the right.
> With the cursor, click on the outside contour as shown below in the

diagram.

Select the
Chain here

> Select the Window button in the Chaining dialog box as shown.
» Make a window around the letters as shown below.

Select the
search
point here

L

Make a
Window

> [Enter search point]: Select a point inside the window as shown

above

> Select the OK button to exit Chaining.

n Chaining

- {Cplane & 3D
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> Click on the Select library tool button and using the Filter dialog box and the information
from the previous step, select a 1/8 Endmill ball
> Enter the remaining information as shown in the following 3 parameter pages.

Pocket (Standard) - 2d pocket

Toolpath parameters | Pocketing p i! Roughing/Finishing parameters |

Number | Tool Typs | Diameter | ne Comerred Tool name: WSBALLENDM!LL
L4 Endmil3 ... 05000 . .. D.125000%
; i .. 1/2BAL.. 0.250000%

1/8 BAL 0062500 &

1 Force tool change Rapid retract
2d pocket

[ Planes... ] I:CrnudTut ]

_x]l?]

S Absolte %) incremental

[7] Use clearance only at the
start and end of cperation

O Absohute &) Incremental

Z stock to leave Eﬁ.ﬂ

[ Create adztional finish operation

[ | Dopth cus i i Fiter
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> Select the Roughing/Finishing parameters tab and change the parameters to match the
following screenshot.

[

Pocket (Standard) - 2d pocket

| Toolpath parameters | _P;dcmg paramelers | Roughing/Finishing parameters ‘]

[¥]Houiahl Cutting method: Zigzag
quur Constant Parallel Spiral Pafailei Spn'al Morph Spiral  High Speed
Overdap Spiral Clean Comers
LI ST P SIVEA I e
Stepover percentage | 30.0 Mirimize tool burial

Stepover distance 0.0375 5 Spiel vide o ouleide

Roughing angie 00

Passes Spacing Spiing passes mcmwm

i e

[] Pnish outer boundary vl [

[ Start finish pass at closest entty ] Machine finish passes only 2t final depth

[ Keep tool down [7] Machine finish passes after roughing all peckets |

> Select the OK to exit parameters. L
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STEP 12:

SURFACE ROUGH PROJECT.

FE e
Lt

Prolact toolpaths allow you to prOJect curves, points, or another NCI file onto selected
‘surfaces. They provide free-form tool motion and give the most tool control. These toolpaths
can closely match the cut motion to the shape of the part and can be used for engraving.

Toolpaths

» Surface Rough

> Rough Project Toolpath
» Select Undefined.

> Select the OK button to exit.
> [ Select drive surfaces ]: Select
the bottom surface

» Select the End Selection button.

> Select the OK button to exit Toolpath/Surface selection. L

> Select the existing 1/4 Endmill ball, and make the necessary changes in
the Toolpaths parameters page.

Select the
surface here

Surface Hough Projoct

| Tookath [ Suface || Fough rojecs e

§|Nmt- Too Type Diamster Tool Name  Comeersd  Toolname: | /8 BALL ENDMILL ]

W 1 Bz 0500 1ZBUL. 010008 s o
'l‘z Engmil2 050X 1/28AL 0250000 § ::] :

B [oge.] O fi

| Ot (o) Bl | (o] [—mnw l
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> Select the Surface
parameters tab and make
the changes as shown.

> Select the Rough project
parameters and make the
changes as shown.

» Make sure that you select
the Pocket operation as
the Source operation.

Mastercam,

TUTORIAL 13

v
Surface Rough Project

| Toolpath parameters | Sudace [ Fough project parameters |

Stocktoleave (po ‘m
P T —
Stock toleave  [pp | o
oncheck Lo

Tool containment
sl | (]

Surface Roueh Project - Projecting the 20 pocket.

[ Toopaihp | Surtacep | Rough project parameters |
Gtsran 0.000 — —
Toaiplencs. : l % 85 Machine Group-1
Wax stepdown: 101 % ML Properties - Generic Ml
' 3 & 8% Toolpath Group-1
ot iod & [0 1- Suface Rough Parallel - WWCS: TOP] - [Tplane: TOP]
L @N @ [ 2 - Suface Prish Parallel - IWCS: TOP) - [Tplane: TOPS-
| (Cuves & b2 EEE
> Poirts
Retract between cuts
Flunge contral
{%) Alow multiple phinges along out
i {7y Cut from one side !
) Cut from both sides i PR TN ] ¥l
[¥] Allowe negative Z motion along surface
Alow postive Z motion alang sudace [ Cut depths. . ] [gap setﬁng!..,] [Advamgdseﬁmgs}
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Cut Depths

> Select Cut depths button and change the
& lAbsolute > Incremental
parameters as shown,

Absobste depths Incemsntal dzpths

i Minimum depth

Maximum depth o "i

Relative to Tip

g sethings

> Select the OK button to exit Cut Depths
> Select Gap Settmgs and change the gap size to 0 to avoid small '
gap moves in pocket islands and force the tool to retract. | O Distance

®) X of tool dametes [

[TT se phungs. reteact raté in gap
[¢] Chack gap mobion fee gouge

Matian G.ap:ne,-urac:
[ Cheek ntisct motion for pouge

[T Dptirze cut order
Flurgit ibho seviouily cut aten
Py cont yirpert boumdy) 8 Gap
. L
Tanpertial arc rackue: !U !

Targential arc angle. |0o
Tongardial e fergthe (oo

(v[%])[ 2]

> Select the OK button to exit Gap settings.

» Select the OK button to exit Parameters. L.¥
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STEP 13:

BACKPLOT THE TOOLPATH.

> Enable Toolpath Manager.

> Select the first operation.

> Hold down the Ctrl key and select only the operations shown
screenshot to the right. (Do not select the Pocket toolpath.)

in the

5 §§ Tooboath Gioup)
2 @ 1-Sufece Rough Paralel - WES: TOP)  [Tolar|
F e i
H1 05000 ENDMILL3 BULL - 1/2BULL £
@ Geometly
grouwh-m& YOUR NAME_13NC - Fai
= BB 2 Suface Frish Pasallel | (WCS: TOP] « [Tians]
Faineaters
#2 -0:5000 ENDMILL2 SPHERE - 1/2 84L
Gaomeiy
Tockah - 7 0 - YDUR HAME_VIMNE - P
& I3 Pocks! [Slandwd] - [WCS: TOF) . u...r:
(] Fammeters

§1 01250 ENDMILLY SPHERE « 1/8 BAL))
Egomeny - (5] charls]
R Toolowh - 957K YUURNANE |‘£HI: P'h

s
H3 01250 ENDMILL2 SPHERE - 1/BBAL |

Gatmmety
Toolpath - 272 7K - YOUR NAME_13NC P‘

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

Toolpaths Isg[,ds 1
J ¥ ¥icl ﬂicllﬁ"’l 21

al=lal le[BadelotsdededoDeraﬂms

(they will appear pushed down).

> Display tool

> Display rapid moves Display tool

Display rapid moves

> Select the Play button.

CREP R

I

» Select the OK button to exit

Backplot. L
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VERIFY-TOOLPATH VERIFICATION
STEP 14:
VERIFY.

T [ |

Select Verify

> Expand the Toolpaths Manager if
necessary by dragging the right side.
> Select the Verify all selected operations button.

Drag the right side to
expend it

» Select the Configure button.

e e i

Initial stock size source should
be set to Job Setup to use the
stock mfonnafnon from Stock

Setup.

Use True Solid al!ows y‘ou after

verifying the part, to rotate and

- magnify it to more closely check

é;;%tures surface finish, or .

:tharlge toallcolor to change the :,
- color of the cut stock to indicated
tool changes in the toolpath.

Verify Options
Slock

Shape

@ Boal

) Cylindat

Ofie

¢ Sotid

Irital stock size snunce
{7 Sean taokpathis)
(35 Stnck Setup

) Use last size

Boundaries

[ Scen toolpathis)

Verify

W) = B0
81 i

[lisglay coniml =
Movesdites: | 1

il

Maveristiesh 1 |

Spoed ] - Ouaiy
(] Updsle sl each locipathy

__} Stop afler each operation

I verbosa

Toolpath  Surace Rough Project
Tool#
Toollabet.

Min point

Maxr point: Malgir_ws:_ i

% 195

Lize Stock Setup values

Pick stock cosmers... Zz |00 ’ e

Lylnder awis

Miscellaneaus optiohs
%] Uze TueSolid

{«] Cutter comp in contral
{1 Display XYZ axes

{1 Compare to STL fils

D Hlde lorJI at each stop
[ 1Make tue thieads

 Toul puotile
L O
i 1% As defined

Taol tolerance:

STL tolerance:
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> Select the OK button to exit Verify Options.

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

> Select the Machine button to start simulation. ’
» The finished part should appear as shown in the following picture.

> Sele_:;:t the OK button to exit Verify.

STEP 15:

POST PROCESS THE FILE.

»> To make sure that you are not posting the pocket operation,
select Pocket toolpath in the Toolpaths Manager.

. ! & i
> Select Toggle posting on selected operations as shown. - Pl
Saleiy zorm
& §8 Toopsth Growp-1
= I 1 Suface Rough Paralel - (WES: TOP)- [Tpler
Patamoden
1 - 05000 ENDMILL3BULL - 1/2BULLE
& [l Geomeby -
I B8 Toolpath - 48 8K - YOUR NAME_12NC - P
= B 2 - Sulace Finish Parallel - [WCS: TOP] - [Tolane)
\-[B) Parameters
. 52 - 05000 ENDMILL2 SPHERE - 1/2 RAL
Geomety -
= Toolpath - 760K

- YOUR NAME_13NC - Py
RS THR - [T plane '|

13- 011250 ENDMILL2 SPHERE - 1/8 BAL
I Goamety - [5) chainfs)

'-[B Toolpath - 857K - YOUR NAME_13NC - Py
& B 4 - Suface Rough Project - [WCS: TOP] - [Tolan
Parameters

| I:. Toolpath - 48.5K - TOOLPATH_GRI
5 R =] 2 - Surtace Finish Parallel - [WCS: TOP]
» The Toolpaths Manager will look as shown to the right. ; ?@ Pacameters
|~ @ ©2 05000 ENDMILL2 SPHERE -
Geometry -
olpath - 34.5K - TOOLPATH_GRI
chet [Standard) - WS TOR 114
[ ] Parameters
#3-0.1250 ENDMILL2 SPHERE -
i |- Bl Geometsy - (5] chainis)
. ~{is] Toolpath- POSTING OFF - TOOLP
5? B 4 - Suface Fough Project - (WCS: TOP

> Click on the Select all visible operations icon.

' ”hﬂu
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» Select the Post selected operations button from

Toolpath Manager.

> In the Post processing window, make all the necessary changes

as shown to the right.

> Select the OK button to continue.

> Enter the same name as the geometry name in the

NC File name field.

» Select the Save button.

» Select the red X box at the upper
right corner to exit the Editor.

STEP 16:
SAVE THE UPDATED
MCX FILE.

> Select the Save icon.

Toolpaths | ol |

wlel %l Slolc

8l=lE| vlalS5le

el 2

Post selectad oparations ]

SRS

Fe

@rs

L[] Sendio machine

Twminte

[7] Duspist MCX ftm desisipler

[¥] NC e
) Dverwte

e

NE sutansion: _

| NC

|"YOUR NAME_13"nc|

MyCompues  Saveashoe:  [IC Fins

TR

[

e B Yov ICRavion B Soket e Sxewncrke T (e b
re P AAYLGIARazTERE Jixde @Y ‘P;“tm-/f%%%
B koMot Cnges £ ks B B Prpima T S

]
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REVIEW EXERCISE

Student practise. Create the Toolpath for
Exercise-Tutorial 13 as per the instructions
below;

& Tips: You need only the flat letters!
1. Establish the Stock size Y =5, X =5,
Z2=2

Stock origin X=0,Y =0, Z=1.505

2. Create a rectangle with surface option at Z0, the same size as the stock (5 X 5)

3. Surface Rough Contour
Select all surfaces

Use 3" Face Mill ( change the library to Big.Tools and

edit the tool: Taper angle=0)
Clearance =25

Retract = 2

Stock to leave on drive surfaces = 0.02
Total tolerance = .005

Max. stepdown = 0.1

Enable Entry/exit Arc Radius = 0.25, Arc Sweep = 90

Enable Shallow
Add cut to shallow areas
Min stepdown = .005
Limiting stepover = .05
Disable Allow partial cuts
One way cutting
4. Surface Finish Scallop
Use 1/2* Ball End Mill
Total tolerance = .001
Max. stepover = 0.05
Expand inside to outside
5. Surface Finish Leftover
Use 1/8" Ball End Mill
Total tolerance = .001
Max. stepover = 0.02
Cutting method 3D Collapse
Roughing tool diam = .5
Roughing corner radius =.25
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6. Surface Finish Project
Use 1/32“ Ball End Mill
Stock to leave on drive surfaces = -0.01
Projection type Curves
Enable Retract between cuts
Select the Letters using window selection see
Tutorial#13 page 13-22

7. Backplot and Verify the toolpaths.

8. Post process the file.
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