Mastercam 2020 Mill Essentials tutorial (ME363)

Milling Part preview

Step O: Setting the grid
Before starting the geometry enable the Grid. It will show you where the part origin is.

View

e From the grid group, select show grid
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Step 1: Create a rectangle knowing the width, height and base point
Wireframe -

e From the shapes group, select rectangle
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e In the rectangle panel, enter the Width and Height and enable Anchor to center as
shown.

Dimensions -~

Width: 6.3 -

1F 4F

Height: 2.05 v

Settings iy
Anchor to center
[] Create surface
Note: Make sure that Create surface is not selected. Anchor to center sets the base
point of the rectangle to its center and draws the rectangle outward from the center.




Select the position of the base point as shown

Select the Origin

A preview of the geometry should look as shown.

Note: The geometry should appear in cyan blue color which is the color for the live entities.
While the rectangle is live, you can adjust the dimensions or select a new base point.

Select the OK button to exit the Rectangle command. E—OE

The geometry should look as shown.

Note: While creating geometry for this tutorial, if you make a mistake, you can undo the last
o]
step using the Undo icon / . You can undo as many steps as needed. If you delete or undo a

step by mistake, just use the Redo icon “ . To delete unwanted geometry, select the geometry
first and then press Delete from the keyboard. To zoom or un-zoom, move the cursor in the
center of the geometry and scroll up or down the mouse wheel.



Step 2: Create the inside geometry

Wireframe

e From the lines group, select line parallel
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e Select Entity A

Entity A

e [Select the point to place a parallel line through]: Pick a point below the selected line.
Note: that the color of the geometry is cyan which means that the entity is "live" and you can
still change

e Enter the Offset Distance 0.8 {Press Enter).

Note: that to continue using the same command you have to select the Apply button - or
press Enter.

To exit the command you can either start a new command or select the OK button

e Select the Apply button to continue.
e [Select a line): Select Entity B.

Entity B



e [Select the point to place a parallel line through]: Pick a point left to the selected line.
e Type the Offset Distance 0.94 (Enter)

e Select the OK button ;
The drawing should look as shown.

Step 2: Trimming the iines.

Wireframe

+< Divide
e From the Modify group, select Divide -

e [Select the entity to trim/extend]: Select the entlty at Point A (select all entities exactly as shown
in the drawing).
Note: that the dashed line represents what will be removed.

PpintA

e Select the OK button

Step 3: Deleting a line.
e Select the horizontal line as shown.



Select this line

|

|

e Right click and select the delete entity icon.

Step 4: Create the 0.25 radius fillet.
Wireframe

~

Fillet
o From the Modify group, select Fillet Entities S 0o
Point B
Point A
”
4

e Enter the fillet Radius 0.25.
e [Select an entity]: Select Point A.
e [Select another entity]: Select Point 8.



e Select the OK button
Step 5: Complete the outside profile (Create the 45 degree chamfer)

Wireframe

[f
Chamfer
e From the Modify group, select Chamfer Entities == .

e Make sure the 1 Distance is selected and the Trim option is enabled.

«—— Select Entity B
Select Entity A

e Enter the Distance 1 0.75 (Press Enter).
e [Select line or arc]: Select Entity A.
e [Select line or arc]: Select Entity B.

e Select the OK button to exit chamfer command.

Step 6: Complete the outside profile (Create the 0.56 radius fillet)

Wireframe

Fillet

e From the Modify group, select Fillet Entities Entities = .

Point A | ’

"

“PointB

e Enter the fillet Radius 0.56.



e [Select an entity]: Select Point A.
e [Select another entity]: Select Point B.

e Select the OK button

Step 7: Create the two 0.5" diameter circles knowing the center point and the diameter

Wireframe
®
+

Circle
e From the Arcs group, select Circle Center Point “enter Paint

e Enter the Diameter value 0.5 (Enter).

e [Enter the center point]: Mover the cursor to the center location of the 0.56 radius fillet. Select
the point when the circle center icon appears.

e Select the Apply button .

e Enter the Diameter value 0.5 (Enter).

[Enter the center point]: Select the AutoCursor Fast Point icon from the General Selection toolbar and
the field where you can type the coordinates will open at the upper left side of the graphics window as

shown.
e

e Type -2.59+3.5, -0.465 as shown (Enter).

hEF

LRI AR

-2.59+3.5.-0.465

Note: Mastercam will perform basic math operations (+,-,*,/). You can enter the values without any of
the corresponding coordinate letters (X, Y, Z) as long as you enter them in this order and separate them
by commas.

e Select the OK button bt



|
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Step 8: Transform the geometry to represent the whole part

Transform

L

e From the Position group, select Mirror ™mr

e Select all entities as shown below

! % End Selection
e Click End selection |
e InputY offset of 1.025.

e Select the OK button )

Step 9: Move to origin
This command allows you to quick move the part to have the origin in the same location that you will set
the part zero at the machine. In our case we will move the lower left corner to the origin.



+
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Maove ta
. .. Qrigin
e From the Position group, select Move to Origin
e [Select the point to translate from]: Select the drop-down arrow next to the AutoCursor's

override and select from the list Intersection as shown.

iK1 AutoCursar - 4 % - BOREURE b T

i3 AutaCursor
4. Origin

(#) Arc Center

[+]Face Center
", Endpint

#_Intersection

¥ Midpoint

" Midpaint 2 Points
+ Point

<7+ Quadrant

7 Along

—+ Nearest

1 Relative

7+ Tangant

_h Peroendicular

Note that the AutoCursor Override list allows you to choose only one type of point to detect and snap
to. In our case we do not have an intersection point to snap to, so we will let Mastercam determine the
intersection point of two existing lines.

e Select the two lines as shown.

s
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Step 10: Save the file
e Go to file and click save as.
e File name: "Your Name_2"

SUGGESTED FIXTURE FOR SETUP 1:

Step 11: Select the machine and set up the stock to be machined.

In Mastercam, you select a Machine Definition before creating any toolpaths. The Machine Definition is
a model of your machine tool's capabilities and features and acts like a template for setting up
machining jobs. The machine definition ties together three main components: the schematic model of
your machine tool's components, the control definition that models your control unit's capabilities and
the post processor that will generate the required machine code (G-code).

e To display the Toolpaths Manager press Alt+ 0.
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Use the Fiticon ~ from the View tab to fit the drawing to the screen.
Select the machine tab and click the Default mill.
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Manage List... v

Select the plus sign in front of Properties to expand the Toolpaths Group Properties

Select the plus  --B8 machine Group-1
T p +- 1l Properties - Mill Default
- :: Toolpath Group-1

Select Tool Settings and change the parameters to match the screenshot below.
Assign tool numbers sequentially allow you to overwrite the tool number from the library with
the next available tool number. (First operation ->tool number 1; Second operation ->tool
number 2, etc.)
Warn of duplicate tool numbers allows you to get a warning if you enter two tools with the
same number.
Override defaults with modal values enable the system to keep the values that you enter.
Feed Calculation set From tool uses feed rate, plunge rate, retract rate and spindle speed from
the tool definition.

! Machine Greup Preperties X
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Defaut program number 'E
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Plunge rat
unge rate I Retract heght
[ Adwet feed on arc move D) Feed plane
Mavmum arc feed
Sequence number
Start 10

Matena!

ALUMINUM mch - 2024 Edt Select

x 7
Select Stock setup tab and define the stock by setting the stock shape (Rectangular) and
entering the stock dimensions as shown in the screenshot below.
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Machine Group Properties
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The Stock Origin values adjust the positioning of the stock, ensuring that you have equal amount

of extra stock around the finished part.

Display options allow you to set the stock as Wireframe and to fit the stock to the screen (Fit
Screen) to better visualize the stock.

Select the OK button to exit Machine Group Properties.

Select the Isometric view from the view tool bar to see the stock
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The stock should look as shown.
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e Select the Top View from the view toolbar Srape e to see the part from the top.
Step 12: Spot drill the four %” diameter holes
Drill center points selection
e Select the Toolpaths tab and click Drill icon.
File Home Wireframe Surfaces Solids Madel Prep Drafting Transform Machine View Toolpaths
o ¥ 8 =3 % &9 53 8. Y & =2
Contour Dril Dynamic... Face s OptiRough Pocket Project Paraliel s Curve Swarf Milll... Parallel

e Select the OK four circle centers by clicking within the center of the circles as shown in the
following picture.

_____

N
)
/

B

P

¢ Inthe Toolpath Type page, note that the Drill icon should be selected and in the Point/Arc
geometry you should have 4 points as shown.
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2D Toolpaths - Drill/Circles Simple drill - no peck

Quick View Settings
Tool 1/8DRILL
Tool Diameter 0.125

Toollengh 0

Length Offset 1
Diameter OFf... 1

Cplane / Tpl.. Top

Axis Combin... Default (1)
Tip comp Off

v = edited
@ = disabled

W

&

Point geometry
@

@



From the Tree view list select Tool.
¥ 2D Toolpaths - Drill/Circles Simple drill - ne peck

Vi

- Stock
----- Cut Parameters
Tool Axis Control
Limits
Linking Parameters
i@ TipComp
Home / Ref. Paints
Safety Zone

Planes
Coolant

m

# Assembly Na...

Tool Name

Quick View Settings

Tool Diameter 0.5
Comer Radius 0

Feed Rate 1.0696
Spindle Speed 534
Coolant off
ToolLength 3

Length Offset 1
Diameter Off... 1

Cplane / Tpl... Top

Agis Combin... Default (1)

Tip comp Ot

Tool 1/2SPOTDRI...

v = edited
@ = disabled

i

Holder Name

3

Select library tool...

I Tobatch

Right-click for options

] Filter Active

Click on the Select library tool button.
Disable Filter Active if needed to see all the tools available in the current tool library.
Select the 1/2” Spot Drill from the list (#24). We will use this tool to chamfer the holes too.
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=% |00l Selection - CAUsers\Public\UocumentsiShared Mastercam 2020\Mill\fools\Mill_Inch.tooldb R

C:AUsers\Public\Doc...\MillInch.tooldb

# Assembly Na... Tool Name Holder Name  Dia. Cor.rad. Length #Flutes T
k24 - 1/2SPOTD... - 05 00 20 2 S|

Filter Active
1 of 446 tools

Display mode
v+ Tools
i\ Assemblies
@' Both

v [ %][2]

-~
-

e Select the OK button.
e Set the parameters of the spot drilling operation: Make the changes in the Tool parameters
as shown in the following screenshot.

" —

[ 20 Toolpaths - Drill/Cirdes Simple drill - no peck
P BT e

-~ - Toolpath Type
v

Holder

Tool diameter: 0.5

# Assembly Na... ToolName Holder Name
g1 - 1/2SPOTD... -~

Comer radius: 0.0

Cut Parameters Tool name: 1/2SPOTDRILL

i~ Tool Asis Control
Lo Limits
- Linking Parameters
@ Tip Comp
Home / Ref. Points|
Safety Zone

=
e
|

- i
Tool #: 1 Length offset 1

Head Ht: 0 Diameter offset: 1

Planes

Coolant . 3
S| direction:
- . pinde dvecion: [Ow__ ]
< i K3 Feed rate 2.0 Spindle speed: 4000
< | L r
ick View Selli . 00003 5235602
Quick View Seltings Right-click for options it L
Tool 1/2SPOTDAL... Plunge rate: 1.0636 Retract rate: 1.05596

Taol Diameter 0.5 Select library tool... ] Filter Active m
Comer Radius 0 2 - [ Force tool change Rapid Retract

Feed Rate 2
Spindle Speed 4000 S

Coolant off Spot diill all holes @
ToolLength O
Length Offset 1 )
Diameter OFf... 1 [JTobatch

Cplane / Tpl.. Top

Auis Combin... Default (1)
Tip comp ot

v = edited

O bl (VI1[(®][(@][2]

L

Note that Feed rate, Plunge rate, Retract rate and Spindle speed are roughly based on the part material
aluminum and the tool material HSS. Change them if needed.

17



e Inthe Comment field enter a comment to help identify the toolpath in the
Toolpaths/Operations Manager

e Set the Cut Parameters: From the Tree view list select Cut Parameters.
Make sure that Cycle is set to Drill /Counterbore and set the Dwell to 1 second to cleanup the
chamfer.

B oot il
VL s

Toolpath Type PN

Tool
| 3
Holder | Cycle ca

Dril/Counterbore

----- Stock

SRl Lt Fsrameters

B~ ToolAdisControl |5/
e Limits |
Linking Parameters |
@ TipComp | |
i Home /Ref. Points| |
Lo  SalelyZome = — Dwel 1.0

Planes Shft 0.1
Coolant
Canned Text =

o m v

Quick View Settings

Tool 1/2SPOTDAL...
Tool Diameter 0.5

Comer Radius 0

Feed Rate 2 T-Duilt paramets #3 0.0
Spindle Speed 4000
Coolant off
ToolLength 3

Length Offset 1
Diameter Off... 1

Cplane / Tpl... Top

Auis Combin... Default (1)
Tip comp Off

0.0
00

0o

0o oo

0.0

0.0

v =edited

@ = disabled I:Z] ‘\l @

e Set the Linking Parameters: From the Tree view list, select Linking Parameters. Make sure the
parameters are set as shown.



= L s
¥ 2D Toolpaths - Drill/Circles Simple drill - no peck. :

Toolpath T, -
- Tool e M Calculate incremental values from hotes/lines
Holder .
e _—Cleuance... 20 1@: Absolute
Stock | +_+ Incremental
Cut Parameters 8 7 Associalive
' Tool Asis Control I ) o A 0
| Limits | [¥] Use clearance only at the stait and end of operation Gl
| viEEEEsm || e | ———— e -
|| Formom | G ke
f I Home / Ref. Points  Incremental
= SalalyZone +_* Associative o
Planes
Coolant
i~ Canned Text ®
T m +
Quick ViewSettings | b -
Tool 1/2SPOTDAL... Top of stock... 00 @ Absolute
Tool Diameter 0.5 +_+ Incremental o
Coiner Radius 0 ‘DrAssociadive (g g (B
Feed Rate 2 - 2
Spindle Speed 4000 @ Abeokis
o 0 heke
ToolLength 3 - r\cleﬂA\nA
Length Offset 1 +_+ Associative [0) i
Diameter Off... 1 Calculate depth from top of stock.
Cplane / Tpl.. Top
Agis Combin... Defauk (1) [ Subprogram
Tip comp Off 2 Absolute Incremental
v =edited
© o KAEIL N

IS

S

Note: Clearance value sets the height at which the tool rapids to or from the part. Retract value sets the
height at which the tool rapids/feed-rates up to, before the next step down. Depth value sets the final
machining depth for the drilling operation.

e Select the OK button to exit drilling parameters.
e Press Alt + T keys to remove the toolpath display from the screen.

Step 13: Drill all four %” diameter through holes

Drill center points sel

Toolpaths

ection

e Select the Toolpaths tab and click Drill icon.

File Home Wireframe Surfaces Solids Madel Prep Drafting Transform Machine View Toolpaths

E 6 , &% 5 S 9 % 2
. W S e b 4

Contour Drill Dynamic ... Face s OptiRough Pockat Project Parallel Curve Swarf Milli... Parallel

e Select the Copy previous button in the Drill Point Selection dialog box to select the same center
points as you did before.
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Toolpath Hole Definition 2 x

® @®

Selection JateNETo:1e]

Eeatures PN

qu. 1«

' Depth Filters ~
@ Use highest Z cepth
Use lowest Z depth

Sort ~
I k Selected Order v
v
Selected Sort -~

Insert point:  Top of list
s Bottom of list
Above selected

2D Sort v
. Rotary Sort v
Cross Sort v

e Select OK button.
e Select the %" diameter drill and set the Tool parameters: From the Tree view select Tool. Click
on the Select library tool button. Select the Filter button in the Tool Selection dialog box.

Tool List Filter L ¥ L )
Tool Types Tool Diameter
T TR TRIET
i U U e ¥ | U
= Radius Type

I AU u] ] oe oo an
b‘ ﬁ? ﬁ;ﬂ? v U~"- u Tool Material

[¥]Hss [¥] Ceramic
8 - 1 [V] Carbide [¥]User Def 1
i s & ‘i p ¥

tb SN t,‘ I (¥ TiCosted (] User De 2

{ | i f [ All ] [ Nong ] [ Cupyiohgalupmallj
st i { ]
U & 141 4] 4

Operation masking Unit masking

[No operation masking v] [No unit masking v]

B o (%]

e Select the None button to disable any previous tool selection as shown.
e Select the Drill in the Tool Types list.
e Select the drop-down arrow in the Tool Diameter field and select Equal.



Enter 0.5 in the Tool Diameter valux box.
Select the OK button to exit Tool List Filter.

Select the select library tool in the Tool Selection window

=4 Tool Selection - CAUsers\Public\Documents\Shared Mastercam 2020\Mil\Tools\Mill_Inch.tooldb CO
C:AUsers\Public\Doc...\Mill_Inch.tooldb
# Assembly Na... Tool Name HolderName  Dia. Cor.rad. Length #Flutes T
o182 - 12DRILL - 05 0.0 20 2 D
.
Filter Active E[
1 of 446 tools
Display mode
i~ Tools
i+ Assemblies
@i Both
o i | '[vlile?]

Select the OK button to exit Tool Selection.
Change the rest of the parameters in the Tool page as shown.

Tool diameter: 0.5

I 13 Assembly Na... Tool Name Holder Name

Comer radius: 0.0
B2 - 1/2DRILL ‘

Tool #: 2

Head : 0

—— Feedrate 6.4
4

T G
FPT: 0.001

Right-click for options
Select library tool...

Plunge rate: 4.2784

Filter Active

[IForce tool change
Comment
Drill through holes

[[]Tobatch

Tool hame: 172DRILL

Length offset: 2

Diameter offset: 2

Spindle direction:
Spindle speed: 3200
SFM 418.8482

Retract rate; 4.2784
Rapid Retract

v ][R ][] ?]




e Click on the Cut parameters and make sure the drilling cycle is set to Drill/Counterbore
§ 2D Toolpaths - Drl/Girces Simpie il - no peck "JIINE : D

LALSE I e

Toolpath Type ~

- Tool Cycle

Holder

Home /Ref. Poirts| |
SafelyZone

Planes

Coolant

fre-Comedlent . =~
L

< |

] Apply custom drill patameters
Quick View Settings

Tool 1/2DRILL
Tool Diameter 0.5

Comer Radius 0

Feed Rate 6.4
Spindle Speed 3200
Coolant of s
ToolLengh 3
Length Offset 2 S ’
Diameter Off... 2

Cplane / Tpl.. Top

Asis Combin... Default (1)
Tip comp off

FLillps et #1 0.0 00

00

00

00

00

v =edted

@ = disabled Lﬁ] ® e} ?
e Set the Linking parameters: Change the Depth to -0.5 as shown.

# 2D Toolpaths - Drill/Circles Simple diill - no peck =]

Toolpath Type -
g 1:?’ we Calculate incremental values from holes/lines
Holder .
— o e
..... Stock 2+ Incre |
Cut Parameters I ~+ Associative
3 ToolA¥isContol & ) o
lisee Limits ! [¥] Use clearance only at the start and end of operation
1-@ Tip Comp Retract... 01 1@: Absolute
i~ Home /Ref. Points +~+ Incremental
L SadelyZone = — CAssociaive ()
Planes
Coolant
- Canned Text T
. m ]F
Quick View Setings O — .
Tool 1/2SPOTDAI... Topof stock... | 00 19 Abiokte
Tool Diameter 0.5 - Incremental .
Comer Radius 0 _ Associative @ i
Feed Rate 2
Spindle Speed 4000 & Absokute
Coolant off Depth... 0.5 °
Teollengh 3 L7 licsmental
Length Offset 1 +_ Associative , @
Diameter Off... 1 Calculate depth from top of stock
Cplane / Tpl.. Top - R
Asis Combin... Default (1) [ Subprogram
Tip comp Off 1 Absolute Incremenital
v =edited
° wdi
dioted (v][(%][@][?]

e From the Tree view list, select the plus sign in front of the Linking Parameters and then select
Tip comp.
e Enable the Tip Comp to cut deeper than the final depth with the tip of the drill.



" 2D Toolpaths - Drill/Cirdles Simple diill - no peck

VW %o

[¥] Tip Comp

Tool diameter 0.5

Breakthrough
amount S0

- SafetyZone =
- Planes
Coolant

- Canned Text .3 I T 1180

w1y

Quick View Settings

Tool 1/2SPOTDAI...
Tool Diameter 0.5
Coiner Radius 0
FeedRate 2

Spindle Speed 4000
Coolant off
ToolLength 3

Length Offset 1
Diameter Off... 1

Cplane / Tpl... Top

Axis Combin... Default (1)
Tip comp On

v =edied

e ciind (v][%][@][?]
Note: Breakthrough amount value allows you to give an extra amount for the tool to go deeper
than the final depth to prevent any remaining material for the cut-outs. Tip length value is
automatically calculated by the system based on the diameter and tip angle of the tool. The
value is added to the final depth.

e Select the OK button to exit

e Press Alt + T to remove the toolpath display.

Step 14: Verify the toolpath
Verify simulate the machining of a part from a stock model display. The stock dimension are based on
the values that we specified in the Stock Setup.

e (Click on Select all operations icon

Toolpaths v R X

e Select the Isometric view from the view toolbar to see the stock
e Select the Fit button
e Select the Verify Selected operations button.
Toolpaths - v B X
H? N 7 @
~

=
{ {Ehad |

b, X

)

§ ¥ 2 v
X P IX ¥

v a3

N

e Set the Verify speed by moving the slider bar in the speed control bar.
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e Select the play button to start simulation.
The part should appear as shown in the following picture.

//l

Step 15: Remove the inside material using open pocket

Pocket toolpaths remove material inside an enclosed area. Open pockets are created from chains that
do not have the same start and end point. Mastercam creates and imaginary line between the start and
end points of the chain to close the geometry, allowing you to overlap the open area with a percentage
of the tool diameter.

e Pocket selection: Select pocket in Toolpaths 2D Milling (Do not select Pocket from 3D Roughing)
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Home \Wireframe Surfaces Sohds

Milling
O F &8 5
3 a2 D
Contour Dl Dynamic... Face
N E fay iy (@)
3 B oz @ .
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Manual
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Enable Partial button in the chaining dialog box to be able to select the first and the last entity of
the chain.

Wiretrame Chaining ()

Mode

"+ Cplane @ 3

Selection Method

[ £ ]l

J
7]
L+ JLET ]
L/~ JL /7~ ]

In [Cwait
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e Select the first entity in the chain, as shown.
e Select the last entity as shown.

PR P S i e

! . :
Select Last Entity

1
‘_’ —————————————————————————— >
|
l N ()
\ \
\ | /
\ N { N

i

i

!

1

1

I Select First Entity
i

1

|

i

! \

I N

v

L T T T T T T T —

Note: For climb milling, be sure to chain the contour in a CCW direction. Otherwise, select the
Reverse button.

e Select the OK button to exit chaining.

Note that in the Toolpath Type page the Pocket icon is automatically selected by Mastercam and
the Chain geometry shows one (1) chain.

(X 8 = 0 ]

Contour Pocket Facing Slot mil Model Chain geometry

Chamfer m

e Select a 3/8” Flat endmill from the current library

e From the Tree view list, select Tool.

e Click on the Select library tool button.

e Disable Filter Active to see all the tools available in the current tool library.

e Scroll down and select the 0.375 diameter Endmill form the Tool Selections list.
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C:\Users\PublicADoc...\Mil_Inch.tooldb

# Assembly Na... Tool Name

B2 - 174 COUNTERSINK 90 ..
B3 - 1/2 COUNTERSINK 82....
g 204 - 1/2 COUNTERSINK 90....
g 25 - 3/4 COUNTERSINK 82....
g 2% - 3/4 COUNTERSINK 90 ..
B2 - 1 INCH COUNTERSINK ...
Bo28 - 1 INCH COUNTERSINK ...
I 1/32 FLAT ENDMILL
g 280 - 1716 FLAT ENDMILL
I - 3/32 FLAT ENDMILL
g2 - 1/8 FLAT ENDMILL
g8 - 5/32 FLAT ENDMILL
B84 - 316 FLAT ENDMILL
W28 - 174 FLAT ENDMILL
. 5/16 FLAT ENDMILL

1 3 2/ FLAT ENDMILL
g 288 - 13/32 FLAT ENDMILL
B89 - 7716 FLAT ENDMILL
Boo290 - 172 FLAT ENDMILL
g9 - 17/32 FLAT ENDMILL
B2 - . 5/8 FLAT ENDMILL
g9 - 23/32 FLAT ENDMILL
Boo2%4 - 3/4 FLAT ENDMILL
g 295 - 13/16 FLAT ENDMILL
g 2% - 7/8 FLAT ENDMILL

Holder Name  Dia.

Cor. rad. Lengt

0.25 0.0 2.0
05 0.0 20
05 0.0 20
0.75 00 20
0.75 0.0 20
10 00 20
1.0 0.0 20
0.031.. 00 0.37¢
00625 00 0.37¢
0.033.. 00 0.37%
0125 00 0.37¢
0.156.. 00 0.37¢
01875 00 0.43¢
0.25 0.0 05
03125 0.0 0.75

< | [T

Select the OK button to exit Tool Selection.

e Make all necessary changes as shown below.
#' 2D Toolpaths - Pocket IR B

VIiHE %=

- Toolpath Type -~

- r
Holder | #  AssembyNa. ToolName  HolderName

- | w 1 - 1225POTD...

i Cut Paraeters w o2 - 1/2DRILL

B o3 - 3IBAATE..

Linking Parameters
L~ Home / Ref. Points

Auc Fiter 7 Tolerance
- Planes e
o i |

< | m | »

Quick View Settings

Tool 3/8FLATEN...
Tool Diameter 0.375

Comer Radius 0

Feed Rate 30

Spindle Speed 8500

Coolant ot
ToolLength 25

Length Offset 3

Diameter Off.. 3 [ITobatch
Cplane / Tpl... Top

Axis Combin... Default (1)

Right-click for options

s

Select library tool...

v =edited
@ = disabled

Tool diameter: 0.375
Comer radius: 0.0

Tool name: 3/8 FLAT ENDMILL

Tool #: 3 Length offset: 3
Head #: 0 Diameter offset: 3
Ol Spinde diecion
Feedrate: 30.0 Spindle speed: 8500
FPT: 0.0009 SFM 834.4241

Plunge rate: 6.332032 Retract rate: 6.332032

[JForce tool change [ Rapid Retract
Comment
Machine the open pocket. -
EAIEIE
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e Set the Cut Parameters: Make all necessary changes as shown below.
i 2D Toolpaths - Pocket . B )

| A m|@,oé

....... Toolpath Type =

Machining direction
@ Climb  _* Conventional

Pocket type Open v]

- Enty Motion |
Finishing |
- Lead In/Out
@ Depth Cuts

Tip comp Tip - !’A

;
|
|
.
i
|

I Roll cutter
G_? .Break Through around corners
Linking Parameters iz
" inearization
. Home / Ref. Points tolerance 0.001 |
Arc Filter / Tolerance |
Planes o= [[] Create additional finish operation |
<m0y
Quick View Settings
Tool 3/8FLAT EN...
Tool Diameter 0.375
Comer Radius 0 Overlap 1250 % 0.48875
Feed Rate 30
Ezlr:dl; Speed :?fl]l] Stock to leave on walls 00
olal — :
ToolLength 25 Maintain sharp comers [/} Use open pocket cutting method
Length Offset 3 Stock to leave on floors 00 ] Use Standard pocket for closed chains
Diameter Off... 3

Cplane / Tpl... Top
Axis Combin... Default (1)

v =edited

@ = duabd (V][ %] @] 2]

i

Machining Direction set to Climb cuts in one direction with the tool rotating in the opposite direction of
the tool motion. Pocket type set to Open can be used with open and closed chains. The distance
between the start and end points of the open contour is determined and internally Mastercam creates a
line to close the chain. Overlap sets the amount that the tool overlaps the open area. Use open pocket
cutting method forces the tool to start cutting from the open area, avoiding plunges in the middle of the
part.

e  From the Tree view list, select Roughing. Make all necessary changes as shown below.
EU toolpaths - Focket ‘ i

ICEIEE

Toolpath Type ~
v Tool ) Rough :
Holder Cutting method:  Open
- Cut Parameters H ' | |
= Fh:u,:ghln-; = T =
H Entry Motion = Zigzag Constant Parallel Spiral ~ Parallel Spiral,  Morph Spiral ~ High Speed One Way True
Finishi Overlap Spiral Clean Comners
- Finishing I .
LeadIn/Out | bl — ] : ) t
g g:;t: E:::ugw !‘_ Stepover percentage  75.0 Minimize tool burial Tolerance for remachining and constant overlap
- Linking Parameters Stepover distance 028125 Spiral inside la outside 5.0 % 001875
- Home / Ref. Points R .
Roughing angle 0.0 [_1 Display stock for constant overlap spiral
Arc Filter / Tolerance
;Haﬂ__‘ i Temmlamidal A b

e 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. Roughing angle sets
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the orientation for the roughing passes when you use the One Way or Zigzag cutting methods

for pocket tool paths.

Note that Zigzag cutting method will not be used in this toolpath; instead, the open pocket

cutting method will be used as set in the Cutting Parameters page.

From the Tree view list, select Finishing

' 2DToolpaths-Pocket o
— Toolpath Type - _—
: L::LT | ] Ovariide Feed Speed
Passes Spacing Spiingpasses  Culter compensation [(IFeedrate 300
1 Clsoee s 50
i | Finish outer boundary Optimize cutter comp in control
i ] (] Start finish pass at closest entity [ ] Machine firish passes only at final depth
I f ] Keep taol down Machine finish passes after roughing all pockets
1 {
l b..@ Break Thiough
/|| B~ Linking Parameters
¢ .
i Home / Ref. Points Thin wall
Axc Filter 7 Toletance 2 Z finish passes per
- Planes = tough depth cut
T m | 00 Max calculated
: finish step
Quick View Settings
Tool 3/8FLATEN...
Tool Diameter 0.375 00 e touch sipconmn
Comer Radius 0
FeedRate 30
Spindle Speed 8500
Coolant oit Finish direction
[::la :_:3::,{ §5 Climb 2+ Conventional
Diameter Off... 3
Cplane / Tpl.. Top
Axis Combin... Defauk (1)
v = edited
Q@ = disabled l V I % @

The current settings in the Finish area enables one finish pass of a 0.01 amount, performed

around the pocket walls at the final depth.
From the Tree view list, select Depth Cuts.

Enable the box in front of the Depth cuts and change the parameters to divide the total depth in
increments not bigger than the tool radius as shown below.
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i 2D Toolpaths - Pocket
AL
Toolpath Type »
Depth cuts
Max rough step: 0.1875
# Finish cuts: 0
Finish step: 005
[_]Keep tool down
[Use island depths 0:Bypocket 7 By depth
[J Subprogram
Absolute 12 Incremental 30
Quick View Settings Depth cut diection 30
Tool VBFLATEN.. @ Stepdown ' Stepup
Tool Diameter 0.375
Comer Radius 0
|| FeedRate 30 (7] Undercut (undercut tool only)
Spindle Speed 8500
/|| Coolant ot
Toollength 25
Length Offset 3
Diameter Off... 3
/|| Cplane /Tpl.. Top
|| | Asis Combin... Defauk (1)
v =edied
@ =
ditld (v x][@][?]
-

e From the Tree view list, select Break Through.

e Enable Break through and enter the amount to cut through as shown below.
5 2D Toolpaths - Pocket s ; o =

VLl %

L

Break through

01 {

Quick View Settings

Tool 3/8FLATEN...
Tool Diameter 0.375
Corner Radius 0
FeedRate 30
Spindle Speed 8500
Coolant off
ToolLength 25
Length Offsst 3
Diameter Off... 3

Cplane / Tpl... Top

Asis Combin... Defaul (1)

v =edited

S vV](®][@][(2]
Break Through causes the tool to cut through the material. Always enter the break through
amount as a positive number. Mastercam adds the break through amount to the final depth of
the toolpath to ensure through-cutting.

e Set the Linking Parameters: From the Tree view list, select Linking Parameters.

e Enable Clearance and enter the Depth value as shown below.
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# 2D Toolpaths - Pocket

VW d| % o

Quick View Settings

Tool

Tool Diameter
Comer Radius
Feed Rate
Spindle Speed
Coolant

Tool Length
Length Offset
Diameter Off...
Cplane / Tpl...
Axis Combin..

3/8FLATEN...
0375

0

30

8500

off

25

3

3

Top
Detaut (1)

— @ (G ) 2

s

) 02

’— Top of stock... 0.0

l Depth... 05

v =edited
@ = disabled

[J Use clearance only at the stait and end of operation

@i Absolute
*_ Incremental
+_» Associative

1+ Absolute

@' Incremental
+_+ Associative

@ Absolute
<~+ Incremental
_+ Associative

+@: Absolute
<7 Inciemental
+_+ Associative

©

U]

W]

o 4

(Y] %] @] 2]

Clearance value sets the height at which the tool rapids to or from the part. Retract value sets
the height at which the tool rapids/feed-rates up to, before the next step down. Feed plane
value sets the height from which the tool plunge-rates into the part. Top of stock value sets the
height of the material. Depth value sets the final machining depth for the pocket operation.

Select the OK button to exit 2D Toolpaths- Pocket parameters

Step 16: Contour the outside profile using ramp
Contour toolpaths remove material along a path defined by a chain of curves. Contour toolpaths only
follow a chain; they do not clean out an enclosed area.

Toolpath Preview:

Toolpaths: Select Contour

Wireframe
s = —=
Contour Drrill Dynamic ...
2N

Surfaces

Solids
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Enable Partial button in the chaining dialog box to be able to select just the outside contour.
' X

Wireframe Chaining
Mode
Cplane e 3D

Selection Method

EA

Branches
=)

Stan/End
( T

Select the first entity in the chain, as shown.
Be sure to chain the contour in a CW direction. Otherwise, select the Reverse button.
Select the last entity as shown.

| 2 N
/ \
il f} N
| G R .
! First i
g |
1 /J
¥ Last
e O
i Nt N
|

B e e e g e e g

L, e e R

Select the OK button to exit chaining.
Check the Toolpath Type to ensure that the contour icon is selected as shown.
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Quick View Settings

Tool

Tool Diameter
Comer Radius
Feed Rate
Spindle Speed
Coolant

Tool Length
Length Ofiset
Diameter Off...
Cplane / Tpl..
Asis Combin...

3/BFLATEN...
0375

0

6.4176
1069

Off

25

3

3

Top
Defaul (1)

Contour Pocket

Slot mill

Chamfer

Chain geometry

m

Solid mode!
Show

Side clearance 0.0

v =edied
@ =disabled

V(%]

model

Clearance 00

e  From the Tree view list, select Tool.
e Click on the Select library tool button.
e Disable Filter Active to see all the tools available in the current tool library.

e Scroll down and select the %” diameter Endmill Flat from the Tool Selections list.
=4, Tool Selection - C:AUsers\Public\Documents\Shared Mastercam 2020\Mill\Tools\Wiil Inch.tooldb TR

C:\Users\Public\Doc...\Mill_nch.teoldb
# AssemblyNa... Tool Name Holder Name  Dia. Cor. rad. Lengt #
b 283 5/32 FLAT ENDMILL - 015%.. 00 037
B 284 3/16 FLAT ENDMILL - 01875 00 043
g 285 1/4 FLAT ENDMILL 025 00 05
B 286 5/16 FLAT ENDMILL - 03125 00 075
g 287 - 3/8 FLAT ENDMILL = 037% 00 075 [ Fier Active
Boo288 - 13/32 FLAT ENDMILL = 0406.. 00 08 T T
W 289 7/16 FLAT ENDMILL 04375 00 08
4 20 - 1/2 FLAT ENDMILL - 05 00 10 ]
g 291 17/32 FLAT ENDMILL - 05312 00 10 Display mode
g 292 - 5/8 FLAT ENDMILL 0625 00 15 ‘.2 Tooks
¢ 293 - 23/32 FLAT ENDMILL - 0718.. 00 15 (.2 Assemblies
o FLAT ENOMILL i 00 20 @ Both
g 295 - 13/16 FLAT ENDMILL 08125 00 20
2% 7/8 FLAT ENDMILL 0875 00 20
b 297 1INCHFLAT ENDMILL - 10 00 20
b 298 1-3/16 FLAT ENDMILL 11875 00 20 7
B 299 1172 FLAT ENDMILL 15 00 25
g 300 2INCHFLATENDMILL - 20 00 275
g 301 1/32 BALL ENDMILL 0031.. 0015. 037
g 302 1716 BALL ENDMILL 00625 0031. 037
g 303 3/32 BALL ENDMILL 0093.. 0046. 037
g 304 1/8 BALL ENDMILL - 0125 00625 037
g 305 5/32 BALL ENDMILL 0156.. 0078.. 037
g 306 3/16 BALL ENDMILL - 01875 0093. 043
W 307 174 BALL ENDMILL 025 0125 05 .
N - » ] [(8][2])

Select the OK button to exit Tool Selection.
Change the parameters to match the following screenshot.
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Vi@

Holder

Cut Parameters
-@ Depth Cuts
Lead In/Out

Toolpath Type -

m

EETE
- W N =

Tool Name

=
. g
z
4

Holder Name
1/2SPOTD...

1/2DRILL

3/8FLATE...

3/4FLATE...

Quick View Settings

< it

Tool

Tool Diameter
Cotner Radius
Feed Rate
Spindle Speed
Coolant

Tool Length
Length Offset
Diameter OFf...
Cplane / Tpl..

/4 FLATEN...
075

0

3%

4500

ot

37

4

4

Top
Defauk (1)

v =edied
Q@ = disabled

L}

Select ibrary tool...

[ Tobatch

Right-click for options

[} Fiter Active

Tool diameter: 0.75
Cormer radius: 0.0

Toolname: 3/4 FLAT ENDMILL

Tool#: 4
Head #: 0

Feed rate: 36.0
FPT: 0.002

Plunge rate: 6.4176
[[JForce tool change

VI(x][(S][2]

Length offset: 4

Diameter offset 4

Spindie direction:
Spindle speed: 4500
SFM 8835079
Retiact rate: 6.4176
(] Rapid Retract
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e Set the Cut Parameters: Make

r T B
# ' 2D Toolpaths - Contour i &J
¥ b | B o
..... Toolpath Type ~
-+ Tool 7
- Holder { Compensation type Computer v
| C—
e-v |8 el |
| Compensation direction | Left v d -
=
P
@ Break Though | | Tip comp Tip - ﬂ’_
y @ Multi Passes [
& - Tabs | DOptimize: cutter comp in control
@~ Linking Parameters | Roll cutter
i = around comers
Auc Filter / Tolerance Infinite look ahead
""" Em::n Internal corner 00 Ramp motion:
""" rounding radius )
-~ Canned Text i Bt : - ©'Angle ' Depth  (_: Plunge
w1 emnal comer 1
< m (I Eooak tadhe Ramp angle 30
Quick View Settings Ma. depth variance 0.005 R o 05
Tool 3/4 FLATEN... ;
V] 0 for nt
Tool Diameter 0.75 M i
Cotner Radius 0 Make pass at final depth
FeedRate 36
Spindle Speed 4500 Stock to leave on walls 00 Lin b
Coolant off o Linearization tolerance: ~ 0.005
ToolLength 375 Maintain sharp cormers
Length Offset 4 Stock toleave onfloors 0.0
Diameter Off... 4
Cplane / Tpl.. Top
Agis Combin... Default{1)
v =edited
@ =
Bl (vI[®][@][?2]

Compensation type set to Computer allows Mastercam to compensate the toolpath based on
the tool diameter and does not output G41/G42 in the code. Compensation direction set to Left
compensates the toolpath to the left of the chain based on the chaining direction. See the
graphic below. Roll cutter around corners set to Sharp inserts arc moves around corners in the
toolpath. The radius of the arc moves is equal with the radius of the tool. Set to None to not
create any extra arcs. Infinite look ahead prevents the toolpath from crossing itself (fish tail).
Contour ramp type allows you to use a continuous ramp to transition smoothly between depth
cuts, instead of individual plunge cuts.

Cutter compensation: l

Machining
direction
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From the

Tree view list, select Lead In/Out and set the parameters as shown below.

=
¥ 2D Toolpaths - Contour

e

¥

W %

T R s

Toolpath Type -
----- v Tool B
----- Holder

- Linking Parameters

»»»»» Arc Filter 7 Tolerance
~~~~~ Planes

Quick View Settings

Tool 3/4 FLAT EN...
Tool Diameter 0.75
Comer Radius 0

Feed Rate 36
Spindle Speed 4500
Coolant Oft
ToolLength  3.75
Length Offset 4
Diameter OF... 4

Cplane / Tpl.. Top

Agis Combin... Default (1)

\

v =edited
@ = disabled

Lead In/Out
"1 Enter/exit at midpoint in closed contours
[¢] Entty
Line
71 Perpendicular @' Tangent

Length 000 % 075
Ramp height 0.0
Arc
Radius 100.0 % 075
Sweep 90.0
Helix height 0.0

Use entry paint Use point depth

[Z1Enter on first depth cut only
["1Plunge after first move
["]Overide feed rate ' 35.0

] Adjust statt of contour
Length 0.0 % 00

Extend 12+ Shorten

(]
K]

Overlap 00
Exit
Line
"' Perpendicular ‘@' Tangent
Length 100.0 % 075
Ramp height 00
Arc
Radius 100.0 % 075
Sweep 90.0
Helix height 00
Use exit point Use point depth

{1 Exit onlast depth cut only
["1Retract before last move
[C10verride feedrate | 25.0

"] Adjust end of contour
Length 0.0 % 00
Extend 121 Shorten

(V][ % ][] 2]

Lead In/Out allows you to select a combination of a Line and an Arc at the beginning and/or end
of the contour toolpath for a smooth entry/exit while cutting the part.

From the Tree view list, select Break Through, enable the option and enter the Break through

amount as shown below.

" 2DToolpaths-Contour

TR

Toolpath Type
- Tool
Holder

I~ v Cut Parameters
!v--—@ Depth Cuts
j=v LesdIn/Out

i o g
|§ @ MuliPasses
| B-@ Tabs

Linking Parameters

¢l

Auc Fier / Tolerance

Break thiough

S st s o

Quick View Settings

Tool Diameter 0.75
Comer Radius 0

Feed Rate 3%
Spindle Speed 4500
Coolant orf
Toollength 375
Length Offset 4
Diameter OFff... 4

Cplane / Tpl.. Top

Axis Combin... Defaul (1)

Tool 3/4 FLATEN...

v =edited
|| @ =disabled

.| Break thiough

0.01

(vI[%](@][2]

From the Tree view list, select Multi Passes
Enable Multi passes to set a rough pass and a finish pass at the final depth.
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" " 2D Toolpaths - Contour

Toolpath Type -
. Tool |
Holder [¥] Multi Passes
e i Rough
S~ v Cut Parameters | Number 1
{~@ DephCuts | .
; fv Leadin/Owt | Spacing 01
| i~ Brezk Thiough )
f‘ v Finish
i - Tabs Number 0
| Linking Parameters 1
| = Spacing 0.05
Arc Fiter / Tolerance 8
Planes Spring passes 0
Coolant : Overiide Feed Speed
...... Canned Text -
o T » [JFeedrate %0
i 4500
Quick View Settings [ISpinde speed
;W: " g/;s FLATEN... Finish passes Muki pass order
‘o0l Diameter 0. 7 All depths &' By contour
Comer Radius 0 & Final depth - B’
FeedRate 36 Defined by rough depth cute SRRt
Spinde Speed 4500
Coolent  Off 2 Add betiveen 0 Rlough pass cut diection
ToolLength 375 Per humber of 0 ‘9 One way
Length Offset 4 Zigeag
Diameter Oft.. 4 [ Keep tool dovn :
Cplane / Tpl.. Top [[IMachine finish passes after roughing al contours
Axis Combin... Default (1)
v =edied
@ = disabled
(v][%][@][?]

Multiple cutting passes allows you to follow the contour geometry in steps in the current cutting
plane (XY). Setting to 1 the Number of rough passes will remove the material around the outside
contour leaving the 0.05 amount untouched for the finish pass. The finish pass will remove the
0.05 step at the final depth.

e Set the Linking Parameters: From the Tree view list, select Linking Parameters and change the

parameters as shown.
3 2D Toolpaths - Contour

VIHE| %

ez’

 ToopathType =
. Tool =
. HDI*' )
&~ CutParameters " Inorsmental
{~@ Depth Cuts I hfeiie
i [~ Leadin/Out  [E - oy
i | (7] Use clearance only at the start and end of operation
| i B
| e
j “ Incremental
7 Associative g o G
o1 - Absolute |
T @ Incremental |

_+ Associative [0} i »

Quick View Settings :
Tool 3/4FLATEN... Jop of stock... 00 '@ Absolute
Tool Diameter 0.75 1 Incremental -
Comer Radius 0 ++ Associative © S *\4
Feed Rate 3% o i ) e
i : 15 > Absokte
ToolLength 375 l @ Incremental
Length Offset 4 <+ Associative 0] A
Diametes Off... 4
Cplane / Tpl.. Top

Asis Combin... Defaukt (1)

v =edied

R VI[X][S][?]

e Select the OK button to exit 2D Toolpaths- Contour parameters.
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Step 17: Chamfer the profile using 2D chamfer contour type
2D Chamfer Contour toolpaths allows you to automatically cut a chamfer around a contour. Typically,
when creating a chamfer toolpath, you will set the Depth to 0.0 relative to the chained geometry, and
let Mastercam calculate the tool depth from the chamfer dimensions.

e Toolpaths: Select Contour

Home Wireframe Surfaces Solids
F =

q 7 @ =

Sy 22

I

Cantour Crill Dwnamic ... Face *
2n
e Make sure the Chain button in the chaining dialog box is enabled to be able to select the entire

contour.
" Wireframe Chaining X

Mode

2@ ][]

_ Cplane @ 3D

Selection Method

L Il »

s

e Select the contour, as shown. Be sure to chain the contour in a CW direction. Otherwise, select
the Reverse button.

[, ¢ N
: Select the chain here :
R St i s o S \ i
1 ] 1
i 1 i
| ' i
; l

| )

1

O 0

kNt Ao/

i

N et s s e g S e e e o S et e e

LX /s s/ s s T o
e Select the OK button to exit Chaining.
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e Select the %” Chamfer mill from the library and set the Tool page parameters
e From the Tree view list, select Tool.

e Click on Select library tool button

e Select the Filter button.

“4, Tool Selection - C:\Users\Public\Documents\Shared Mastercam 2020\Mil\Tools\Mill_Inch.tooldb i
C:\Users\Publc\Dos..\MilInch.tooldb | & |
# Assembly Na... Tool Name Holder Name  Dia. Cor. rad. Length
g 219 - 1/32 FLAT ENDMILL - 0031.. 00 0375
g 280 - 1716 FLAT ENDMILL - 00625 00 0375
g 281 - 3/32 FLAT ENDMILL -- 0.093.. 00 0.375
g 282 - 1/8 FLAT ENDMILL -- 0125 00 0375
g 283 - 5/32 FLAT ENDMILL = 0.156.. 00 0375
g 284 - 3/16 FLAT ENDMILL - 01875 00 04375 5 i
g 285 - 174 FLAT ENDMILL - 025 00 05 01 445 todls
g 286 - 5/16 FLAT ENDMILL - 03125 00 0.75 )
i 287 - 3/8 FLAT ENDMILL - 0375 00 0.75 Display mode
¢ 288 - 13/32 FLAT ENDMILL " 0.406.. 00 08 l°°'s ]
o289 - 7/16 FLAT ENDMILL -- 04375 00 08 Ssepbies
¢ 290 - 172 FLAT ENDMILL - 05 00 10 @ Both
g 291 - 17/32 FLAT ENDMILL -~ 05312 00 1.0
o292 - 5/8 FLAT ENDMILL - 0625 00 15
g 293 - 23/32 FLAT ENDMILL B 0718.. 00 15
294 - 3/4 FLAT ENDMILL 3 075 00 20
g 295 - 13/16 FLAT ENDMILL = 08125 00 20
298 - 7/8 FLAT ENDMILL . 0875 00 20
¢ 297 - 1INCH FLAT ENDMILL . 1.0 0.0 20
g 298 - 1-3/16 FLAT ENDMILL - 11875 00 20
g 299 - 1-1/2 FLAT ENDMILL = 15 00 25
g 300 - 2INCH FLAT ENDMILL - 20 00 275
: NralE 3lsa
e Change the parameters to select only the chamfer mill with the diameter equal to 0.75 as
shown.
Tool List Filter oSS
Tool Types Tool Diameter
N 075
| 6|6 e Y| U
o P = g Radius Type
{ ;i ¥ l H, { \ } None {1 Corner Full
¥ £y L2 4
r L2 L £ [ G Tool Material
: ; £ ¥l
I[ r’l %? %}? hlfj LIJ k}’ [/1HSS [ Ceramic
0 o -~ v i § i [#] Carbide [¥] User Def 1
) 4l ; { =
t; ¢ k" kg % i i : [¥] Ti Coated User Def 2
s i b i§ [ All j [ Nongj [ Copy job setup mar]
4 1 [l i
[i. ) ] i i ; |
[ All j [ None ]
Operation masking Unit masking
No operation masking
ralEalxa




e Select the OK button to exit.
Click on the tool to highlight it, and then select the OK button to exit Tool Selection.
i (s2Zom)

[ ]
24, Tool Selection - C:AUsers\Public\Documents\Shared Mastercam 2020MilkTools\Mill Inch.tooldb
CiUsersiPlblic\D ac.. AMill Inchiteoldb - =3 | kg
s
# Assembly Na... Tool Name Holder Name  Dia. Cor. rad. Length
B 320 - 3/4 CHAMFER MILL - 07545 00 10

Filter Active

1 of 446 tools
Display mode

_+ Tools

1 Assemblies
@' Both

¥ p— Siraleslua

e Select the OK button to accept the warning that tells you that the tool cannot be used for both

roughing and finish.
Warning &J

Tool selected is not defined as being capable of roughing.

e Set the Tool page parameters as shown.



o
B 2D Toolpaths - Contour
Toolpath Type -
b I Tool diameter: 0.75
| # Assembly Na.. Tool Name Holder Name . . 00
& ‘ w1 125F0TD.. - S -_—
v 2 1/2DRILL name: 3/4 CHAMFER MILL
w 3 WBFLATE... Tod
i w4 YAFLATE.. - Tooltt: § Length offset: 5
? # o5 ACHAMF.. -
| Head #: 0 Diameter offsst: 5
- sont s (B4
il Feedrate: 28.0 Spindle speed: 3500
< | [ 3
i i - 0,002 687.1728
Q:c:\fnwsmgs - Right-click for opt FPT: SFM
o 374 CHAMFE...
Plunge rate: 8.5568 Retiact rate: 85568
Tool Diameter 0.75 Select by tool.. ] Fiter Active m
Corner Radius 0 - [ Force tool change 7] Rapid Retract
Feed Rate 28
Spindle Speed 3500 Comment
Coolant off Chamfer the top of the pait
ToolLength 25
Length Offset 5 -
Diameter Off... 5 [ Tobatch
Cplane / Tpl.. Top
Asis Combin... Defaul (1)
v =edted
.
i FAIER KA

Set the Cut Parémeters: From the Tree view list, select Cut Parameters
Click on the drop down arrow in the Contour type and select 2D chamfer
Set the chamfer parameters to cut a 0.05”, 45 degrees chamfer as shown.

TR

" 2D Toolpaths - Contour |
Ve [»o

Compensation type Computer -

Coro oo
Compensation direction d

¥ E ' . .
Tip comp _@'_ Chamfer width {
l P 005

| Uptimize cutter comp in control E :
; 5 Roll cutter i Top offset |
| - around comers .00

Infinite look ahead

Intemal comer 00 ——i Bottom offset

- rounding radius | &
Extenal comer 0.0 R
break radius
Quick View Settings Max depth vaiiance  0.005

Tool 374 CHAMFE...

Tool Diameter 0.75

Comer Radius 0

Feed Rate 28

Spindie Speed 3500 Stocktoleave onwalls 0.0 &E g

Coolant o

Toollength 25 Maintain sharp corners .

Length Offset 5 Stock toleave onfloors 0.0 .. 18

Diameter Off... 5

Cplane / Tpl.. Top

Ais Combin... Defauk (1)

v =edited

© s X[ 2]

Tip offset amount ensure that the tip of the tool clear the bottom of the chamfer.
From the Tree view list, select Break through and disable the option.
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T

Toolpath Type -
- Tool ¥
Holder

2 Cut Parameters

m

Auc Filter / Tolerance
Planes
- CannedText w
<] [ i

Breakthough 0y

Quick View Settings
Tool 3/4 CHAMFE...
Tool Diameter 0.75
Corner Radius 0
FeedRale 28
| | Spindle Speed 3500
[ | Coolant off
Todllength 25
Length Offset 5
Diameter Off... 5
Cplane /Tpl.. Top
Axis Combin... Defaut (1)

v =edited

@ = dsabled A NEA

From the Tree view list, select Multi Passes and disable the option.
" 2D Toolpaths - Contour

HCLIEE

-~ Toolpath Type ~
' ' [ MultPasses
Rough
Number 1
E Spacing 01
Finish
Number 0
— Spacing 0.05
Spring passes 0
Override Feed Speed
Feed rate 280
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From the Tree view list, select Linking Parameters and make the changes as shown below.

# 2D Toolpaths - Contour

VL &
+  Toolpath Type -
-~ Tool |
- Holder 1 ~
L | - 2w e
-+ Cut Parameters | : ++ Incremental
I~@ DephCus | 74 Associalive
b LeadinOut (%] o s
| [[] Use clearance only at the start and end of operation
| @ e
£ ' "+ Incremental
i DAssocialive (g
W see
- 1@ Incremental

.+ Associative ® g

Asis Combin... Default (1)

Quick View Seltings e :
Tool 3/4 CHAMFE... Top of stock... 00 @' Absolute
Tool Diameter 0.75 . 1M,Ma, ‘
Comer Radius 0 A ive o
Feed Rate 28
ettty ) Desth.. 00 & Absolute
Toollength 25 () Inclen-;et\tal
Lenglh Offset § CAscaive (g
Diameter OFt.. 5
Cplane /TpL.. Top

v =edied
Q@ = disabled

(vI[® ][] 2]

Step 18: Backplot the toolpaths

Backplotting shows the path the tools take to cut the part. This display lets you spot error in the

Note that the Depth is set to O relative to the top of the stock to let Mastercam to calculate the
tool depth from the chamfer dimensions.
Select the OK button to exit 2D Toolpaths- Contour parameters.

program before you machine the part. As you backplot toolpaths, Master displays the current X, Y, and Z
coordinates in the lower left corner of the screen.

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

Toolpaths - 3 %

e
=z
o
=Eg M

» Tx '~_3;, g‘:;;%!.:;] R _; .;'gj;.
vyalh$ :

achine Group-1

Et_|],|_ Properties - Mill Default

' ..... O Smd{semp

i Loabacd

[ . —_ -
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Select the Backplot selected operations button.

Toolpaths

)\ X T Ix -

- SN

L

R4

7 ©

LA R v Ao { Backplot selected operatmns}

—

= '~ Machine Group-1

~~~~~~ O Stock setup

i @ Tool settings

= -8 Toolpath Group-1
- 1 - DrillfCounterbore - [WCS: Top] - [Tplane: Top] - Spot

Click on the play button to view the tool path.

Toolpaths - o :’lf'
#  Backplot @‘
SUEEAD (T
| Eacis
| raKa
0 oo TCamn — @3
K
R 0.7390 In

Step 18: Verify the toolpath

Toolpaths

PxX HiIx D [RFal 7
r %
v

cH v AL % 0k

P4

R

Select the Verify selected operations button.
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Click the play button. The finished part should appear as shown in the following picture.

- =g
A £ ¥ Werify Mastarcam Simulator Unlastercam tutorialimastercammillemcam = m] X
Home View Verdy " @
o # Create Scokmark i Toopath  [7] Steck ) weretame e = ' :
SvE @ a o B L 7 %, d ! L
Wi E= - Avtomatic Seokmark ~ “ [4] Too! [} tritial Stock [#] Gromon rre ousg + = d d
Backp'ot Vesify Simuation Stop : Too: - s Al Cument Segment Trace Folow Scth  Recore Reconding Save
Conditiens ~ A Egnuvahs Cemponents = Craves Fitures ] Axes Operations Operation Options v Presertaton

Mede Playback Visiility Operations Tooloath Demonstration Tools

| Move List - B X
| 4 Movelnfo
Move ID 2770f 277
Elapsed Time  1imin 58.19s
Move Type Rapid Linear Move

Operation Narr Contaur
Operation Nunr ID: 5 (5 of 5)
Tool Number  #5 - 3/4 CHAMFER|
Tool Orientatio 0.000; 0.000; 1.00(|
Too! Tip Positic -0.880; 1.220; 2.00|
Machine
Axis Values

4 Toolpath Info
Feed length  286.628
Feed Time 11min 50.83s
Min/Max X -1.875 7 6.675
Min/Max Y -0.375/ 4.475
Min/Max Z -0.660 7 2.000
Rapid Length  61.337
Rapid Time 7.36s
Totallength  347.866 L)
Total Time 1imin 58.19s

[

o 4 Verbose
E N Coolant Off
i i . - . Compensation Computer i
B —— Move List Collision Report

Select the X button to exit.

Step 19: Post the file

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

Make sure that all operations are selected, otherwise, Select all operations.
Toolpaths v & X

Paf*y T Ix 1N -

X r® vaQ

W
mm

Select the Post selected ope-rations button from Toolpath Manager.
Toolpaths v 3 x|

v

Py Xy T Ix IS

P = B2 v A

I W
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e In the Post processing window, make all the necessary changes as shown. Select the OK button
to continue.

Post processing & I%I

Select Post

[|Output part file descriptor Frapeties. ..
[#] NCfile

i+ Ovenwrite [#] Edit

i@ Ask NC extension:

.NC

[]1Send to machine Commurications

[] NCI file
Owenwrite Edi
e Bk

(V][ R][?]

-

e Save the NC file to you own personal folder.
e Go to file and click save

¢ This completes the tutorial for the milling operation
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Lathe Part preview

2560

e Go to file and click new.

Step 0: Setting the grid
Before starting the geometry enable the Grid. It will show you where the part origin is.

View

e From the grid group, select show grid

Home  Wireframe  Sufaces  Solids  ModelPrep  Drafting  Transform  Machine
@ O] window (7Y lsometric - (37 D wireframe - @ Translucency [t Teolpaths [ & |< k} y’
" unzoomso% N - : »

- (4 Right Outline Shaded - &) Backside ] ?
Fit op f Section O . Advanced E E Shows Show Show | Snap Rotation  On/Off ]ﬂ
- JOUnzoom g% g7 Front ~ View - ‘o’ Material Display * [ 13 Axes* Gnomons- | Grid fo Grid  Position
Zoom Graphics View Appearance & Toolpaths = Managers Display Grid & Controller Viewsheets &

Step 1: Geometry creation
e Select Default lathe from the Machine tab
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Home Wireframe Surfaces Solids Iodel Prep Drafting Transform Machine

w p I~ _ ‘-_‘l

B3 a B L oo ¢ [\ o = L
Mill  Lathe ‘Wire Router Design Control  Machine MMaterial Backplot “erify Simulate Generate Create
L * % = Definition Definition

Machine Type Job Setup Simulatar m Post

Verify that the C plane changed to +D +Z (It is in the bottom of the window as shown below)

tereziey

ey
- D i 13588 30 HAME 102 x S O C

The plane settings +D+Z apply to construction methods for geometry requiring two axes of
motion, the Z axis and a diameter value (the D value represents the diameter of X). Set the

Cplane to +D+Z and Mastercam interprets X axis values as diameter values (as opposed to radius
values)

In wireframe tab and shapes group select Rectangle

Home Wireframe Surfaces Solids Madel Prep Dratting Transform Machine View Turning Milling
o-o

#/ Une Parallel & *y Arc3 Paints <>y L. < Rasterto Vector
+ L/ {3 < ~ OADEBEBERS
g |. Line Perpendicular “\ ArcTangent L

[ stair Geometry
Paint Bolt Line Clrele - Spline Rectangle Create Bounding Silhouette Turn  Rellef
Position= Circle  Endpoints N Line Closest - Center Point \_! Circle Edge Paint = nanyal - . Box  Boundary Profile Groove [0] Door Geometry
Points Lines Ares Splines Shapes
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e Enter width and the height as shown below.
Rectangle ettt

| Select a new position for the first corner |

® @0®

Basic

Points

1 [2]

=3
D:mensions
Width: =25
Height: 125
Settings

Ancher to center

Create surface

Select the position for the base point: Select the center location of the grid (the origin)

Select the origin here

e Select the Ok to exit the Rectangle dialog box.

Step 2: Create parallel lines

Wireframe
e From the lines group, select line parallel
Home Wireframe Surfaces Solids Model Prep Drafting
N # |/ Line Paralle h ThA i
+ O /f # Line Parallel @ 5 fre 3 Points
L o5 |, Line Perpendicular “y &re Tangent
Paoint Bolt Line

Circle i .
Position= Cirde  Endpoints  Line Closest - Center Point '._.! Cirele Edge Paint -

Points Lines Arecs

e Select Entity A

Select Entity A

g ¢

[Select the point to place a parallel line through]: Pick a point above the selected line.
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Note: that the color of the geometry is cyan which means that the entity is "live" and you can
still change

Enter the Offset Distance 0.5 {Press Enter).

Select the Apply button to continue.

[Select a line): Select Entity A again.

[Select the point to place a parallel line through]: Pick a point above the selected line.
Type the Offset Distance 1.776/2 (Enter)

Select the Apply button to continue.

The drawing should look as shown.

[Select a line): Select Entity B

/ Select Entity B

[Select the point to place a parallel line through]: Pick a point to the right of the selected line.
Type the Offset Distance 0.5 (Enter)

Select the Apply button to continue.

[Select a line): Select Entity B again.

[Select the point to place a parallel line through]: Pick a point to the right of the selected line.
Type the Offset Distance 1.0 (Enter)

The drawing should look as shown.
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e Select the Ok to exit.

Step 3: Create lines knowing the endpoints

Wireframe

e From the lines group, select Line Endpoints

Home Wireframe Surfaces So
- F
+ | f } ,‘j & Line Parallel
e + |. Line Perpendicular
Paint Baolt Line .
Position® Circle  Endpoints ~ Line Closest -
Paints Lines
e Select Endpoint A
e Select Intersection point B
e Select the Apply button to continue.
e Select Endpoint C
e Select Endpoint D
Select Entity A
Select Entity B
Select Entity C

e Select the OK button to exit the command.

Select Entity D
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Step 4: Delete the construction lines

® Right click on the lines and use the delete entity function to create the identical geometry as

shown below.

Step 5: Trimming the geometry using trim divide command

Wireframe

¢ Divide

e From the Modify group, select Divide -

e [Select the entity to trim/extend]: Select the entity A and entity B (select the entities exactly as

shown in the drawing).
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Select Entity A \

Select Entity B N

e Select the OK button bl
e The geometry should look as below.

Step 6: Save the file
e Go to file and click save as.
e File name: "Your Name_1"

Step 7: Set up the stock to be machined
e To display the Toolpaths Manager press Alt+0O
e Select the plus in front of Properties to expand the Toolpath Group Properties
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Toolpaths
PxXy Hpix F- ERFT S /7
1A ® vano$ YpoE-

E—}- Machine Group-1

b3

\

@ Tool settings

i I O S'tnck Seth

Select Stock setup

Change the properties to match the following screen shot
Machine Group Properties ' W
| Fies | Toosotige SockSetw '
i Stock Plane

(]
S Select to define stockl

d §f

| o Left Sprdee Rght Spndie [ Delete
i {Not Defined} {Not Defined) )
1 Chuck Jaws
e i
1 1
o Left Spndle Rght Spndie (.. Delete. |
{Not Defined} {Not Defined)
Taistock Center Steady Rest
J’mpemes..,_“
| Dekte
{Not Defined; (Not Defined)
Display Options
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Select the Properties button in the Sock area to establish the stock size and match the following
screen shot

Machine Component Manager - Stock e

Sk B3

Name: Stock (Left Spindle}

Geom-etr'yﬂ; Position/Qrientation On hachine

Translucency ’
Solid Transparert L
Color 7 ] P I
Chord tolerance  0.001 D ! a
Make from 2 poirts... T ! bj
' D15
o oo Select...
length 25 Select...
Posttion Along Axis ‘
z 00 Select... Right Margin: |
015
‘L—I L\r\ Left Margin:
15
‘ Adis |-Z v [¥]Use Margins
| [ Preview Lathe Boundaries... ]

IET]

Enable Use Margin to be able to set the following parameters; extra stock to the OD, face, and
back of stock.

Select the OK button to exit the Machine Component Manager-Stock dialog box.

Select the Properties button in the Chuck area.
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Machine Group Properties | * w

Fles | Tool Settings  Stock Setup |

Stock Plane
Top
Stock
e
| o Left Spindle Right Spindle Delete |

{ {Not Defined) {Not Defined)

run2tlect to define thw
_________ B

[ .
@ Left Spindle Right Spindle ‘ﬂ—l
{Not Defined) {Not Defined)
Tailstock Center Steady Rest
‘ { Propeties... | | Propetties...

{Not Defined)

i i | =
L Delete ] | Delete |
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e Make the necessary change to define the stock position. (Click parameters tab)
Jachine Component Manager - Chuck Jaws

LT

Name: Chuck Jaws {Left Spindle)

Geometry | Parameters |

)
Clamping Method Posttion
@ Outside diameter {OD) From stock
17+ Inside diameter {ID) Grip on maximum diameter
Grip length
Reference Point :
0.5
s b e
Driameter
| 28
|
i
| 28
Select... Zonly
[ Preview Lathe Boundaries...

D Selected reference poirt

71 %[7T]

e Select the OK button to exit.
e Select the OK button again to exit the Machine group properties

Step 8: Face the part
Face Toolpath: Allows the user to quickly clean the stock from one end of the part, and create an even
surface for future operations.

Toolpaths

e Click Face from turning tab

Home Wireframe Surfaces Sohids Model Prep Drafting Transfarm Machine ey Turmng it
e _ tf |l &9 T— * o
< ~ = 1] O B = o DY) b
: s gL,
Rough Finish Cult £a s Face Cont.. C.axis Con... Cross Cone. Face Omll - Stock Fup  Puckoff Pul.. &
General C-asts Part Har
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Select the OD rough Right -80 deg cutter from ther library list.

% Lathe Face

—ﬂolpaﬁ'i;;r;metem Face parameters

TO101 RED313
OD ROUGH RIGHT - ...

TD303 R0.0313
ROUGH RIGHT - 80 DEG.

TD202 RO.D313
OD ROUGH LEFT - ...

TD404 RD.0313
ROUGH LEFT - 8D DEG.

-

Li | Left/Upper

Show library tools Right-click for options
Select library tool... Tool Fiter...
Axis &mbinﬂion / Spindle Crigin S

Spindle origin: Lathe upper left Z0.

[] Tool Display...

Tool number: 1 Offset number: 1
Station number: 1
Feed rate: 0.01 @infrev i indmin mizroin
[JFnishfeed rate:  C.C e insrew in/min micro4n
Spindle speed: 200 @CSS . \RPM
["IFinish spindle speed: 15CC €SS W RPM
Max. spindle speed: 10000

Home Position

D10 Z:.

["Force tool change [[1To batch

Comment:
face stock

Define

»

l Misc values... ] [§tock Update... | [ Ref point...

(v][%][?]

The Feed rate and the Spindles Speeds are based on Mastercam Tool definition. They can

changed at any time, based on the material that you going to machine.

To change the Home position coordinates (the position where the turret changes the tool) click
on the drop down arrow next to From Machine.

Select from the pull-down list select User defined.
Select the Define button and change the coordinates as needed.

Home Position - User Defined

.

D: 140 | Select.. |
g X l From Machine ]
v [ R][?]

Select the OK button.

Select the Face Parameters page and make all the necessary changes as shown in the

screenshot.
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4 Lathe Face [iisRs|

Tool Compensation
Compensation
type:

Computer v

Compensation
direction:

Erttry amount: d

o1
Roll cutter
around comers:
Rough stepover: Fr——

01

Select Paointa...

Finish stepover: Maxdmum number of finish passes:
0.01 1

Overcut amourt:
0.0

~— Retract amount:
D1

[¥] Rapid retract

S N
\ \ Stock to leave: i SN
k‘—/i oD O Lead InOut...
{_1Cut away from certer line B
[ Cross centeriine cut i
i
=
v ][ %]

Entry amount value sets the height at which the tools rapid to or from the part. Rough stepover
value sets the roughing pass value. Finish stepover value sets the finish pass value. Overcut
amount determines how far past the center of the part the tool will cut. Retract amount
determines the distance the tool moves away from the face of the part before it moves to the
start of the next cut. Stock to leave sets the remaining stock after the tool completes all passes.
Cut away from center line sets the tool to start cutting closest to the center line and cut away
from the center line at each pass.
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e Once complete select the OK button to exit Face properties.

. I

Step 9: Rough the part
e Rough Toolpath: Quickly remove large amounts of stock in preparation for a finish pass.
Roughing passes are typically straight cuts parallel to the Z-axis

Toolpaths

e  Click Rough from turning tab

e Chaining mode is partial by default. You will have to select the first entity and the last entity of
the contour.

e Select entity A (Make sure that the chaining direction is CCW, otherwise select the reverse
button from Chaining dialog box.
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4" Select Entity B

——

4" Select Entity A
T

Select entity B
Select the OK button to exit Chaining dialog box.
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In Tool path Parameters select the same tool and make all the necessary changes as shown in

the screenshot.

i

H n::gaj;iSpindle Origin [ Misc values... ] V1 [gock Update... ] 9% | Ref point...
Spindle origin: Lathe upper left  ZD. [] Tonl Display..
(VI[%][ 2]

% lathe Rough 3]
Toolpath parameters | Rough parameters
- Tocl ruaber 1 Offset number: 1
é_ Station number: 1 Tool Angle...
‘|:
|
———— D;é TI202 RO0313 Feed rate: D.01 Sinfrev  iindmin Timicrodn
0D ROUGH RIGHT - .. OD ROUGH LEFT - .. Plunge Feed rate: 0.005 ‘@infrev [ iin/min 5 :micro-n
Spindle speed: 200 @CSS  RPM
. _ Max. spindle speed: 10000
|
|
T0303 RD.0313 T0404 RD.0313 Home Fostion |
ROUGH RIGHT - 80 DEG.  ROUGH LEFT - 80 DEG. WA [Userdeined+] [ Dee ] !
[_]Force tool change [[]To batch
T 0 | b Comment:
[7]Show library tools Right-click for options Roughing toojpath] -
Select library tool... Tool Fiter... -
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Select the Rough Parameters tab and make any necessary changes as shown.

& T al
5,’ Lathe Rough R lﬂ
Toolpath paramet Rough p
Tool Compensation
Overlap... Compensation
type:
ngh cuts: Computer v
_+Auto
& Equal steps COptimize cutter
S = o . kil
mpensation
I _‘{ Depth of cut: 01 direcginn:
incremente of: < 0.C08 b
Min cut depth: 0.001 Roll cutter
—— - around comers:
ock to leave in X: |
Entry amourt: 0.1 |
Stock to leave in Z: O Sami Finish... !
— Exit amourt: 0.0 oo |
| Lead InfOut...
Variable depth:
) % of depth Plunge Parameters...
(] Filtar.
Cutting Method: Rough Direction/Angle
[ Tool Inspaction..
O Chip Break...
[0 ssstion tuming...
Stock Recognition
[T Shorten pass
(vI[® ] ?]

Depth of cut sets the amount of material to be removed during each pass. Equal steps sets the
Depth of cut value to the maximum amount of material that the tool can remove at each pass to
ensure equal passes. Minimum cut depth value sets the minimum cut that can be taken per
pass. Stock to leave in X,Y value sets the remaining stock in the X, Y axis after the tool completes
all passes. Entry amount value sets the height at which the tool rapids to or from the part.
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e Select the overlap button to establish how much the tool overlaps the previous cut.

-

Rough Overlap Parameters 2 T

Qverlap amourt

Overlap amount: 0.

Minimum overlap angle

[ Minimum overap angle:  10.0

Abanlute
i Incremental

v ][] ?]
e Select Lead In/Out button and choose the Lead out tab to extend the end of the contour as
shown.

:?. Lead In/Cut

[Leadin | Lead out |

Adjust Contour Exit Vector
[¥liEtend / shorten end of contourt Use exit vector
- Foeed Direction
Amourt: 0.2 @ Bxtend ‘@ None
'+ Shorten " Tangent
"+ Pempendicular
] &dd Line...
Angle: 450 2

[ Extt Arc.. Length: 0.1 Resolution {deg.): 45

Bt s I IntelliSet [

Ato-calculate vector

{1 84 tomatically calculate exit vector

AN S i i min

llae rapid feed rate for vector moves

[¥] Same as toolpath

e Select the OK button to exit the Lead In/Out parameters
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Select the OK button to exit the Roughing Toolpath Properties.

Step 9: Finish the part
Toolpaths

Click Finish from turning tab

Select Last button in the Chaining dialog box.

Select OK.

Select the OD Finish Right -35deg cutter from the tool list.

=4 Lathe Finish

Toolpath parameters | Finish parameters

T2121 RD.0156
OD FINISH RIGHT - ...

T2222 RDND156
OD FINISH LEFT - 35 DEG.

~

Tool number:

Station number:

2 Offset number: 2
2 Tool Angle...

Feed rate:
Spindle speed:

Max. spindle speed:

0.005 ‘@infev . sindmin -7 microdn

M 5SS L RPM

10000

Home Posttion
T3131 RD0313 T3232 RD.0313 pa.zn. [Userdeined <] [ pefre..
ROUGH FACE RIGHT-... ROUGH FACE LEFT - ...
I I [JForce tool change [C]Tobatch
i @ . 3  Comment: »
[¥]Show library tools Right-click for options Finish Toolpath| »
Select ibrarytool... [0 Tool Bler.. -
Sm———— S ) —
E Telllrl‘l.;::er pRES [ Misc values... ] [Slock Update...] (] Fef poirt...
Spindle origin: Lathe upper left Z0. [ Tool Display...

v (%) ?]
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Select the Finish parameters tab and make all the necessary changes as shown in the following

screenshot.

=¥ Lathe Finish

—
e

| Toolpath parameters | Finish

s
a

Finish Direction

B -

Finish stepover:

01

Tool back offset number:

1

Stock to leave in X:

00

Stock to leave in Z:

0.0

1

Number of finish passes:

Tool Compensation
Compensation

bype:

Computer v

Qptimize cutter
il

(e Ry

Compensation
direction:

me 7 P

Roll cutter
around comers:

D Dot cutting...
Lead In/Out...

El Fitar...

0 Tod Inspaction...

(VI[®][?]
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Select the Lead in/out button and change the Fixed Direction as shown in the Lead in tab.

4 Lead InfOut : %, . S|
Lead in Lead out |
Adjust Contour Entry Vector
[V|Edend 7 shorten start of cortous Use ertry vector
) Fixed Direction
Amourt: D2 @ Exdend L None
+ "+ Shorten '@ Tangent
.~ Perpendicular
Add Lina...
= B drgle 1800
1 Entry & Length: 0.1 Resolution {deg): 45
Feed rate InteliSet
0.0LE Dindey in./min Auto-calcuiate vector
] Automatically calculate ertry vector
Uzs rapid feed rate for vector moves B o lenate 082
PN Wt OF IO B
Same as toolpath =
(v ][% ][ 2]

o]

Lead In parameters allow you to set the option for controlling how the tool approaches the
part at the start of each pass in the toolpath.
Extend/Shorten start of the contour allows you to extend/shorten the geometry in the
chained contour,
Add Line allows you to add a line to the start of the chained contour.
Entry Arc allows you to create a tangent arc move to the start of the toolpath.

Entry Vector allows you to define a vector by entering an angle and length when you do not
use any Fixed Direction.
Tangent will create a line tangent to the first entity of the chained geometry when using a
Length value,
Automatically calculates entry vector lets the systermn calculate an entry vector for you.

Select the Lead out button and Extend the end of the contour with 0.2 as shown in the previous

step.
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- = TR ™
S Lead InjOut & ]
[todn] tosdo |

Adjust Contour Exit Vector

[¥/Exend 7 shorien end of corfour [Z] Use et voctor

) Fixed Direction

Amourt: 0.2 ! e @ None
i Shorten . Tangert
i+ Perpendicular
il Add Line...
Angle: 450 2

| Exit Ao Length: 0.1 Resolution jdeg)): 45

Feed rate IntelliSet

Auto-calculate vector
[T Automatically calculate exit vector

(AR ingney in/min

lze rapid feed rate for vector movas

[¥] Same as toolpath

felirirrasn wechor fength: | 0.02

v I[%][?]

S

e Select the OK button twice to exit the Finish Parameters.

Step 10: Backplot the toolpaths
Backplotting shows the path the tools take to cut the part. This display lets you spot error in the

program before you machine the part.

e Click on the Toolpath Group in the Toolpaths Manager to select all operation.

Toolpaths v 1 ox
M xS BERoL 7 @
e v oa % ﬂg‘ O . :

R

.Ei-- Machine Group-1
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e Select the Backplot selected operations button.

Toolpaths v @ x
L] | = 9 A ¥ -
v B IxF IR0 7 @
Xz v a [ (Backplot selected operations |

= --E Machine Group-1
=~JlL Properties - Mill Default
¢ il Files

: -8 Toolpath Group-1
—!} 1 - Drill fCounterbore - [WCS: Top] - [Tplane: Top] - Spot

e Click on the play button to view the tool path.

Toolpaths -z x|[p]

5
¥ Backplot M

P— r—r————— - [T0lAnA: Taol - Snnt

Step 11: Verify the toolpath
Verify simulate the machining of a part from a stock model display. The stock dimension are based on
the values that we specified in the Stock Setup.

e Click on Select all operations icon
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Select the Isometric view from the view toolbar to see the stock

Select the Fit button

Select the Verify Selected operations button.
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Set the Verify speed by moving the slider bar in the speed control bar.

Select the play button to start simulation.
The part should appear as shown in the following picture.

Home View Verfy
@ " " 1 azvee % -
% i ® P Create Sockrmark 2 [ Toopath (7] Steck Wirelame . “?— R *Zz ;
o e T Astomatic Scokmark + & [ Too [ Initial Stoek [7] Gremon e~z + L P
Backpiot Verfy oo .ator Stop. . ~ Too! o Al Cument Segmen: Trace Follow 3
Cenditiors = 23 E0021'2 Comporerts = -2z [J) Ftures Axes Operations Operaticn
Moce Playback Visiolity Operatons Toolpath
+*Y
X

Step 12: Post the file

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

Make sure that all operations are selected, otherwise, Select all operations.
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Select the Post selected operations button from Toolpath Manager.
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In the Post processing window, make all the necessary changes as shown. Select the OK button

to continue.

Post processing
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Save the NC file to you own personal folder.
Go to file and click save

This completes the tutorial for the turning operation
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