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Router Projects

Tutorial

#1

Geometry Functions

Create Polar Line.

Create Perpindicular Line.
Create Parallel Lines.

Trim Entities.

Create Fillets.

Xform Mirror.

Xform Translate.

Create Circle Center Point.
Create Rectangle.

Toolpath Creation

Create a Drilling Toolpath.
Create a Contour Toolpath.

Create Lines.
Create Fillets.
Create Arcs.

Create a Contour Toolpath.

Create Rectangle.

Create Parallel Lines.
Create Circle Center Point.
Xform Rectangular Array.
Trim Geometry.

Delete Construction Lines.

Create a Drilling Toolpath.
Create a Block Drilling Toolpath.
Create a Contour Toolpath.

Create Door.

Xform Translate.

Change Graphic View and
Construction Plane.

Create Parallel Lines.
Create Rectangles.

Delete Construction Lines.
Create Circle Center Point.
Create Rectangular Shapes.

Create a Pocket Toolpath.

Create a Engraving Toolpath.
Create Toolpaths on Left and Right
Plane.

Create Drilling Toolpaths.

Create a Circle Mill Toolpath.

Open Tutorial #1.

Merge Tutorial #2.

Xform Geometry Nesting.
Option #2 (True Shape
Nesting).

Option #3 (Rectangular
Nesting The Toolpaths).

Create Drill Toolpath.
Create a Contour Toolpath.

Page: 14
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Router Projects

Tutorial Geometry Functions Toolpath Creation

Download the File.

Use RAST2VEC.DLL to Open
The File.

Create a Point.

Create Letters.

Create a Contour Toolpath.
Create an Engraving Toolpath.

Create Rectangle.

Create Line Parallel.

Create Fillets.

Create Rectangular Shapes.
Create a Custom Tool.

Trim Entities.

Create Arc Endpoints.
Delete Construction Lines.

Create a Slot Mill Toolpath.
Create Contour Toolpath Using
The Custom Tool Created.

Create a Circle Mill Toolpath.
Create a Drilling Toolpath.
Create a Engraving Toolpath.
Create a Contour (Ramp)
Toolpath. Create a Pocket
Toolpath.

Download the File.
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Tutorial 4 Overview Of Steps Taken To Create The Final Part:

OVERVIEW OF STEPS TAKEN TO CREATE THE FINAL PART:
From Drawing to CAD Model:

¢ The student should examine the drawing on the following page to understand what part is being created in
the tutorial.
¢ From the drawing we can decide how to go about creating the geometry in Mastercam.

Create the CAD Model used to generate Toolpaths from:

¢ The student will create the wireframe needed to create the surfaces.
¢ Create adoor using the Door command.
¢ Createside holes.

Create the necessary Toolpaths to machine the part:

The student will set up the stock size and the clamping method used.
Machine the pockets using a straight bit.

Machine the pocket walls using an engraver tool to create a chamfer.
Drill the two side holes.

Use an aggregate to mill the door jam.

* & & o o

Backplot and Verify the file:

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

Post Process the file to generate the G-code:

¢ The student will then post process the file to obtain an NC file containing the necessary code for the machine.

This tutorial takes approximately one hour to complete.

Router Mastercam 2020



Overview Of Steps Taken To Create The Final Part:

Tutorial 4
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Tutorial 4 Geometry Creation

GEOMETRY CREATION
STEP 1: SETTING UP THE GRAPHIC USER INTERFACE

Please refer to the Getting Started section to set up the graphics user interface.

STEP 2: CREATE A DOOR

In this step you will learn how to create a door using the Create Door Geometry command. This command automates
the process so you are required to input only a few values to create a door.

Step Preview:

—= ~=—1000
== 5500 * R 2500

2500
1000

24000

z.oooJ iy P 2'001%.000

Wireframe

¢ From the Router group, select Create Door Geometry as shown.

I:l A r\?1 E EEE' ), ¥ Raster to Vector (,/ & ‘\\1
T [, stair Geometry

Rectangle Create Bounding Silhouette Turn  Relief Curve  Curve All Curve

- Letters Box Boundary Profile Groove 0| Door Geametry '} gne Edge Edges Slice~

Shapes Curves
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Tutorial 4 Step 2: Create A Door

¢ Select the Door style Notched and modify the door size and inside shape dimensions as shown.

Door X

Door style: MNotched v .
Outer Geametry Aftributes

irror arch
Inner Geametry Aftributes
( [Horizontal rullions )
—/ \ Fullion wicth: 0
e E— MNumber of mullions:

Top rail width

Space mullions fram: | Middle of arch B
Doorheight Auch height C—ﬁ
240 \a’emcal mullions

bullion width: a

I

MNumber of mullions:

Bottorm rail wiclth

\ r 2.0 Outside comer radius:

] hultiple copies

ijuE

[JExport to separate Mastercam files
Left stile width Right stile width

sihsserverlB\BookDes\Producti
Dosr vt
% |2

v

¢ Select the OK button once the parameters have been changed to create the door.
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Tutorial 4

Step 2: Create A Door

¢ To place the lower left corner of the door select the Origin as shown.

Select the
Origin

¢ Press Alt + F1to view the geometry.

¢ Press Escto finish the command.

¢ The geometry should look as shown.

/

-
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Tutorial 4 Step 3: Translate The Geometry

STEP 3: TRANSLATE THE GEOMETRY

In this step you will translate the geometry to give the door a 3D appearance. This will help us when we create the holes
for the hinges and striker holes.

Step Preview:

Transform

¢ From the Position group, select the Translate icon as shown.

Home Wireframe Surfaces Solids Model Prep Drrafting Machine
O [l V} i | [H Geometry Mesting ]
PA(LANY & 7 AL oel 2] A =l

Dg Rectangular Array
Dynamid Translate JRotate Project Mowe to Mirror  Raoll Entity Chains o Stretch  Scale
- Crigin H} Distribute

Position Offset Layout Size

¢ Hold down the Shift key and select the line as shown.

Note: Holding the Shift key allows you to select multiple entities that are touching each other creating a chain.

v
l—— x

Hold down the
Shift key and
select this line
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Tutorial 4 Step 3: Translate The Geometry

EE}- End Selection
¢ Once the entities are selected click on the End Selection button or press Enter.

¢ Inthe Translate dialog box enable Join and enter a Delta Z value of -1.0 as shown.

Translate 7 x

©) @O®

Basic [elET

Entity )
Method: O Copy

A -.' ll [ove

Selection 2
Reselect
Instances 2

1r

Number: |1

Distance: Between

Total

Delta ~
X: |0.0000 -5
¥: |0.0000 -2
=

¢ Select the OK button to exit the Translate panel. @@)®

¢ Right mouse click on the graphics window and select the Clear Colors button to reset the color to the system
color.

- - viv;vﬁv@v

*
= FuSD Z |00 - ® 1:inner - [

Router Mastercam 2020



Tutorial 4 Step 4: Change The Graphic View And Construction Plane

STEP 4: CHANGE THE GRAPHIC VIEW AND CONSTRUCTION PLANE

You will change the Graphics view to Isometric to view the translation and change the Construction plane to the Right
plane so we can create geometry on the right side of the door.

Step Preview:

/\

|

e

¢ Select the Planes tab to open Planes Manager as shown.
Toolpaths Solids Levels Recent Functions Art

¢ Set the Construction plane and the Toolpath plane to the Right as shown.

Mame G WCS - C T Offset

+ Top WCs
Trimetric
" Right @
Left
Isometric reverse
" Isometric G
Front
Bottom
Back

Note: If you select the Isometric Graphics view at anytime while being in a different plane, the planes will be
reset to Top.

¢ Press Alt + F1to fit the geometry to the screen.
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Tutorial 4 Step 5: Create Parallel Lines

¢ The grid should look as shown.

STEP 5: CREATE PARALLEL LINES

You will create parallel lines in the right plane, knowing the offset direction and distance. These lines will be used to help
us establish the side pocket locations.

Step Preview:
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Tutorial 4 Step 5: Create Parallel Lines

Wireframe

¢ From the Lines group, select Line Parallel as shown.

Home Surfaces Solids Model Prep Drafting Transform
.0 + . o .
+ Y / 7 Line Parallel @ , Arc 3 Points J
+

LS -
"= L, Line Perpendicular | Arc Tangent
Foint Bolt Line ) Circle - ) spline
Position~ Circle | Endpoints 3 Line Closest ~ Center Point \_{ Circle Edge Point = | panyal -
Paoints Lines Arecs Splines

¢ [Select aline]: Select Entity A as shown.

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

Note: The color of the line is cyan which means the entity is "live" and you can still change the entities
parameters.
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Tutorial 4 Step 13: Pocket The Inside Profiles

STEP 13: POCKET THE INSIDE PROFILES

Pocket toolpath is used to clean out material from an enclosed boundary. You will create a pocket toolpath to cut the
inside profiles. This will give the door a 3D appearance.

Step Preview:

Toolpaths

¢ From the 2D group, select Pocket as shown.

Home Wireframe Surfaces Solids Maodel Prep Drafting Transform Machine View Toolpaths

3(B |\ @. % &§ 53 &§. & &

Dynamic C... Peel Mill Area Mill ® OptiRough Pocket Project Parallel = Curve Swarf Milli,

2D ED !

¢ Make sure that the Chain button is selected in the Chaining dialog box.

Wireframe Chaining >
Mode
() Cplane "D
—
7
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Tutorial 4 Step 13: Pocket The Inside Profiles

¢ Select the four chains in a CW direction and in the order shown.

Select Chain 2 here

Select Chain 4 here

Select Chain 3 here

50 ~3

Note: The arrows shown disappear as you select the next chain. They are showing you the chaining direction.

¢ Select the OK button to exit the Chaining dialog box. ©
¢ On the Toolpath Type page make sure that Pocket is selected.

=

Focket Facing Slok Mill

13.1 Select a 3/8" Straight Bit from the library and set the tool parameters

4 Select Tool from the Tree view area.

. ) Select librany tool...
¢ Click on the Select library tool button.

# Then select the Filter button.. "
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Tutorial 4 Step 13: Pocket The Inside Profiles

¢ Select the None button and then under Tool Types choose the Flat Endmill icon as shown.
¢ Under Tool Diameter, select Equal and enter the value 0.375.

Tool List Filter X
Tool Types T ool Diameter
( Eﬁ\) E# Eﬁ Eﬂ “ (Equal ~| |0.378 )
A, A
= N = . Radiuz Type
iu i& & u Eﬁ in Mone Comer Full
i]v i! i I iﬁ ill E Tool Material
- H55 Ceramic
& - - Carbide Usger Def 1
ﬁ n& iJ‘ H l.’ L‘l§ Ti Coated User Def 2
‘- a E E U All Mone Copy job setup matl
Operatian masking Unit masking
Mo operation masking Mo unit masking ~
Reset all @{ x ?

¢ Select the OK button to exit the Tool List Filter. v
¢ Inthe Tool Selection dialog box you should only see a 3/8" Straight Bit.

# Assembly.. ToolMame HolderM...  Dia. Car.r.. Length #Flut.. Twpe Rad..
i 38 STRAIGHT BIT 0375 00 20 Z Strai.. Mone

v

¢ Select the 3/8" Straight Bit in the Tool Selection page and then select the OK button to exit.

v

¢ Select the OK button to accept the Tool Settings Modified dialog box.

Tool Settings Modified *

Current Tool Settings Modified

In arder to conform to your current Machine Def f Control Def parameters, some of
this tool's settings hawe been changed. Any wvalues that hawve been changed to
meetthese settings will be shown in italics.

[ ] Tum aff warning for session...
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Tutorial 4 Step 13: Pocket The Inside Profiles

¢ Make all the necessary changes as shown.

B 2D Toolpaths - Pocket x

V5=

Toolpath Type ~
—_— Tool diameter.
Holder # A.. ToolName Haolder M Dia Cor.r

i 1 - 3BSTRAGHTBIT - 0375 00 Cm”e”ad‘us

[ Cut Parameters

T, Roughing Toolneme |3,fa STRAIGHT BIT
L Entny Motion
= Finishing : .
L Lead InfOut Tool # Length offset:
- Depth Cuts } .
@ Break Through Head # Diameter offset:

=] Linking Farameters
Home / Ref. Points

ArcFilter f Tolerance
Flanes (WCS) . N
Coolant D BCTF Spindle direction:  CW ~
Canned Text

hdice Valioe hd P N Feed rate; |200.0 Spmdlespeed:
Quick View Settings ; ; ] FPT: 0.005 SF |1963.3508
Right-click for options
Toal 38 STRAIGHT .. -
Plunge rate; | 100.0 Fetract rate; | 100
Tool Diameter 0375 ¢ -

Select library tool [JFitter Active Filter.
Comer Radius 0 |:| Force toal change |:| Rapid Retract
Feed Rate 2o

Spindle Speed 13000 Comment

Coolant off FPocket the doar./
Tool Length 3
Length Offset 1
Diameter Offset

Cplane/ Tpla.. Top [1Tobatch
Axis Combinat.. Default

« = edited

2 = disabled
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Tutorial 4 Step 13: Pocket The Inside Profiles

13.2 Set the Cut Parameters

¢ In the Tree view area, select Cut Parameters.
¢ Set the Stock to leave on walls to 0.25 and ensure the rest of the parameters appear as shown.

7 2D Toolpaths - Pocket s
LBES B
- Toolpath Type ~

- Tool

- Halder tachining direction —-
: ® Climb () Conventional

- Roughing

- Enitry Motion .

@ Finishing Tip comp u

Lo Lead IndOut

- & Depth Cuts Rol cut
oll cutter

: @ Ereak Through around carners

- Linking Parameters

Hame / Ref. Paints

Facket type | Standard w

Lirearization
talerance

n.0m

- Arc Filter / Tolerance

. Planas Create additional finizh operation

- Coolant
- Canned Text

- - Misc Yalues
< >

Quick "iew Settings
Toal IBSTRAIGH...

Tool Diameter  0.375

Comer Padius 0 Stock to lzave on walls .“l
Feed Rate 200 [ Haintain sharp comers
Spindle Speed 18000

Caalart i Stock to lzave on floors

Tool Length 3
Length Offzet 1
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Tutorial 4 Step 13: Pocket The Inside Profiles

13.3 Set the Roughing Parameters

¢ Select Roughing in the Tree view area.
¢ Change the Cutting method to Constant Overlap Spiral as shown.

B ' 2D Toolpaths - Pocket *

Vil o

Toolpath Type ~
-/ Tool
Halder

[+]Rough
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Tutorial 4

Step 13: Pocket The Inside Profiles

13.4 Set the Entry Motion

¢ Select Entry Motion from the Tree view area.
¢ Set the Entry Motion to Off as shown.

B 2D Toolpaths - Pocket

LRGN

~ Toolpath Type ~
« Tool
- Holder

@ off

O Ramp

13.5 Set the Finishing Parameters

4 Select Finishing and disable Finish as shown.

OHE!“:(

B 2D Toolpaths - Pocket
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Tutorial 4 Step 13: Pocket The Inside Profiles

13.6 Set the Linking Parameters

¢ Select Linking Parameters from the Tree view area.
¢ Set the Linking Parameters as shown.

i 20 Toolpaths - Pocket >
------------- Toolpath Type ~ / ‘\I
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¢ Select the OK button to generate the toolpath.
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Tutorial 4 Step 14: Backplot The Toolpaths

STEP 14: BACKPLOT THE TOOLPATHS

Backplotting shows the path the tools take to cut the part. This display lets you spot errors in the program before you
machine the part. As you backplot toolpaths, Mastercam displays additional information such as the X, Y, and Z
coordinates, the path length, the minimum and maximum coordinates, and the cycle time. It also shows any collisions
between the workpiece and the tool.

¢ Make sure that the toolpath is selected (signified by the green check mark on the folder icon). If the operation
is not selected choose the Select all operations icon.

Toolpaths v 1 ox

QRN N LY -ERNAL
BER vaC$ k- e

¢ Select the Backplot selected operations button.

Toolpaths B ox

W bk @uEak 7@
Gf vaGC4d 5¢GHE- I

¢ Right mouse click in the graphics window and select Isometric.
I-B Zoom Target
@ Zoom Window

Unzoom 80%
|

Fit

O
Jo
@ Dynamic Rotation
=
&

Top [WCS)
Front (WCS)
f@ Right (WCS)

(1 Isometric (WCS)

GView 3

-

dl
P
il
3

»  Delete Entities

\9 Analyze Distance...
\? Analyze Entity Properties...

¢ To fit the workpiece to the screen, if needed, right mouse click in the graphics window again and select Fit.

" «“

¢ You can step through the Backplot by using the Step forwar or Step back buttons.

¢ You can adjust the speed of the backplot. ]
44| 44 || 0> | DI 2|5
¢ Select the Play button to run Backplot. ®.
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Tutorial 4 Step 15: Simulate The Toolpath In Verify

¢ Thetoolpath should look as shown.

v

¢ Select the OK button to exit Backplot.

STEP 15: SIMULATE THE TOOLPATH IN VERIFY

Verify Mode shows the path the tools take to cut the part with material removal. This display lets you spot errors in the
program before you machine the part. As you verify toolpaths, Mastercam displays additional information such as the X, Y,
and Z coordinates, the path length, the minimum and maximum coordinates, and the cycle time. It also shows any
collisions between the workpiece and the tool.

¢ From the Toolpaths Manager, select Verify selected operations icon as shown.

Toolpaths v 1 x
Ph i T Tx I %% ol 7 @
AXA YALS NGE- DO

Note: Mastercam launches a new window that allows you to check the part using Verify.

¢ Change the settings for Visibility as shown.

Home View \erify ~ @

Toolpath || Stock | Wireframe Aachine -
®r & (=¢ C JREALY (AT
s - 4 [¥] Tool [ Initial Stock [] Gnomon *
Tool All

Stop Current Segment | Trace Follow Both | Demonstration

Conditions ~ Components ~ piece Fixtures Axes Operations  Operation Tools~
Playback Visibility Dperations Toolpath
¢ Select the Play (R) button to run Verify. @
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Tutorial 4 Step 15: Simulate The Toolpath In Verify

¢ The part should look as shown.

Note: To rotate the part, move the cursor to the center of the part and click and hold the mouse wheel and
slowly move it in one direction.

To Zoom In or Out hold down the mouse wheel and scroll up or down as needed.

¢ To go back to Mastercam window, minimize Mastercam Simulator window as shown.

F
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