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Mastercam Training Guide

Objectives

You will create the geometry for Mill-Lesson-4, and then generate a toolpath to machine the part
on a CNC vertical milling machine. This lesson covers the following topics:

< Create a 2-dimensional drawing by:
Creating rectangles.
Creating arcs.

o Establish Stock Setup settings:
Stock size.

Material for the part.

Feed calculation.

2 Generate a 2-dimensional milling toolpath

consisting of:
Contour toolpath.
Drill toolpath.

2 Inspect the toolpath using s Verify and Backplot by:
Launching the Verify functi e the part on the screen.

Using Backplot to identif:
O

O
9

,000
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MILL-LESSON-4 DRAWING
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Mastercam Training Guide

TOOL LIST

2 Two cutters will be used to create this part.
2 The .125” diameter two flute center cutting flat end mill will be used to drill the four .125”

diameter holes.
2 The .5” diameter two flute flat end mill will be used to machine the contour.

Operaticon List of MILL-LESS0N—a4 . MCOX -5

Proj./Part No.: 0 Date : 05703710

Drawing Ho. HEn R Custoner -

Prog. Ho. HE! Programmer HE
Tool type 0.125 Endwilll Flat 173 FLAT ENDMILL
Marufact.code :
Chuck :
Tool Humber H 1 Operation time: Oh Owm ll=s Feedrate 7
Diameter H 0.125 RPH Lo0o Plunge feed r.: &.1609
Corner radius : u] Tip angle H ] Diam. offszet : 1
Flute length : 0.375 Haterial : ALUMINI ... Length offset : 1
Comment :  Canned Cycle
Tool type 0.5 Endwilll Flat 1/2 FLAT ENDMILL
Mamifact.code =
Chack :
Tool Number 8 & Operation time: Oh dm 53 Feedrate H 10
Diameter B ook REIM 4500 Plunge feed r.: 10
Corner radius : o Tip angle 0 Diawm. offzet 2
Flute length : 1 Material : ALTMIMITM ... Length offset 2
Comment : Contour

MILL-LESSON-4 - THE PROCESS

TASK 1:
TASK 2:
TASK 3:
TASK 4:
TASK 5:

TASK 6:
TASK 7:
TASK 8:
TASK 9:

TASK 10:

TASK 11:
TASK 12:
TASK 13:

Geometry Creation

Set the environment

Create a rectangle 3” x 3" — the centeris,at X0 YO

Create.the insidée entities

Create the four .125” fillet radii

Save the drawing

Toolpath Creation
Define the rough'stocksising stock setup

Drill the 4 x .125"“diameter holes

Machine the contour
Backplot the toolpath

Modify the centour toolpath to add roughing cuts and a finish

pass
Verify the toolpath

Save the updated Mastercam file

Post and create the CNC code file

Mill-Lesson-4-3




Mill-Lesson-4

Geometry Creation
TASK 1:
SETTING THE ENVIRONMENT

Before starting the geometry creation you should set up the grid, toolbars and machine type as
outlined in the Setting the environment section at the beginning of this text:

1. Set up the Grid. This will help identify the location of the origin.

2. Customize the toolbars to machine a 2D part.

3. Set the machine type to a Haas Vertical Spindle CNC machine.

TASK 2:
CREATE A RECTANGLE 3” X 3” — THE CENTRE IS AT X0 YO.

< This task explains how to create the 3” square. These four lines could be created in many
different ways, this is just one option.

1. Select from the pull down menu Create>Rectangle...

WEEEN Solids  ®form Machine Type

Paink 4
Line

Arc

Fillet
Chamfer

Spline

Curve

Surface

- v ¥ w w v w v

Drafting

I} Réctangle...

2. _The Create Rectangle ribbon bar appears and you are prompted to Select position of first
corner.

A e vl il

3. On the ribbon bar click'in the space for Width and enter a'value of 3.0, hit the tab key and
you will be moved over to the Height section.

a0 SERENER. & ] (2
widtq Heightf Anchor to Center

4. In the Height section enter a value of 3.0 and then hit Enter.
5. Now select the Anchor to Center option - this option is shown above. To activate the
Anchor to Center option the icon is pressed down as shown above.

Anchor to center: Sets the base point of the rectangle to the center point, and draws the
rectangle outward from the center.

6. Move the cursor to the center of the Grid and snap to the Origin for the base point.
7. Click on the OK icon to complete this feature.

8. Select the Screen Fit icon found at the top of the screen to fit the part to the screen @

Mill-Lesson-4-4
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TASK 3:
CREATE THE INSIDE ENTITIES

2 In this task you will create the four inside lines. These lines form a 2.5” square.
2 You will use Create Rectangle again to construct these four inside lines.

1. Select from the pull down menu Create>Rectangle...

RN Solids  Xform Machine Type

Paink
Line

arc

Fillet
Chamfer
Spline
Curve

Surface

v w w w w w v v v

Drafting

Ef Rectangle... /

2. The Create Rectanglegibbon, bar appears and you are prompted to “Select position of
base point”.

[5] G0 _ ~F] fPlo  ~F W@

3. On the ribbon bar clickin the space for Width and enter a value of 2.5, hit the tab key and
you will be moved over to the Height section.

§% -5 @z L0 O @
Width * Height Anchorto Center

4. Inthe Height section enter.a value of 2.5 and then hit Enter.

5. <Select the Anchor to Center.option - this option is shown above. To activate the Anchor
to Center option theiconiis pressed down as shown above.

6. Move the cursor to the center of the Grid and snap to.the origin for the base point.

Click on the,©K icon to complete this feature.
Your part/geometry should look as below: 3.0™and 2.5™ square.

© N

,,,,,,,
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TASK 4:
CREATE THE FOUR .125” FILLET RADII

2 In this task you will create the four .125 fillet radii on the corners of the 2.5” square you have

1.

just created.

Select Create>Fillet>Entities...
Solids  Xform  Machine Twpe  Toolpaths  Screen
Poink: »
Lire » o Ar =
| o3 I B A0 +
,|:|||"I: d C e T s |
Fillet 7 Entities. ..
Chamfer ¥ 2= Chains...

2.

On the Fillet ribbon bar enter .125 forthe radius. Ensure the Style of radius is set to
Normal and the trim button is‘depressed to turn the trim on.

Radius—»D 0125 S Style-@ = Narmal - 00 - [2] Trim —>[i @J

3.

No o s

8.
9.

When prompted to\‘Select an entity”, select Line 1 and 2 as shown below. The fillet radius
appears at the cornenof line 1 and 2.

To complete the remaining three fillet radii, select:
Line 2 and 3.
Line 3 and 4
Andfinally line 4 and 1.
Before After
1 7 ™
B U I o
| | | | | |
2 N 4 L L |
| | | | | |
| | i i | |
3 \_ J

Click on the OK icon to complete this feature.
Your completed part geometry should look like the figure on the right above.

Mill-Lesson-4-6
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TASK 5:
SAVE THE DRAWING

Select File.

Select Save As...

In the “File name” box, type “Mill-Lesson-4".

Save to an appropriate location.

Select the Save button to save the file and complete this function.

aprwdOE

File name: MILL-LESSON-4 -

Save as type: lMastercam X7 Files . MCX-7) 'l

<
&
.
X

(= Hide Folders

,000
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Toolpath Creation
TASK 6:

DEFINING THE ROUGH STOCK USING STOCK SETUP

1. For a better view of the part use the toolbar at the top of the screen to change the graphics
view to Isometric

ECEe

2. Now select the Fit to screen icon @

3. Select the plus in front of Properties to expand the Toolpaths Group Properties. Alt-O will
Show/hide Operations Manager pane.

Toolpaths | Solids | At |
% hL E®cD
@B vals3
a .. Machine Group-1

[+ .Ill. Properties - GENERIC HAAS
=88 Toolpath Group-1

| DPESE 9| ne | 2es

1
|
P m——

\ File Edit Yiew Analyze Create Solids Xform Machine Type Toolpaths Screen Art Settlngs Help ‘

indow, if so click on the ri

15 WM

# Tool settings
Stock setup
Safety zone

Toolpath Group-1

Vi T HPciD | &
Axd val &

=] EE Machine Group-1
EI _|]_|_ Properties - GENERIC HAAS 4 -

¥ Tool settmgw
X Stack setup

Safety zone

Mill-Lesson-4-8
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6. Change the parameters to match the Stock Setup screenshot below:

" —
Machine Group Properties |£|

Files || Taol Settings | Stosk Setup | Safety Zane|

Stock View

[Top

Shape
(&) Rectangular © Salid ls

) Cylindrical () File: lﬁ
Axis
o Y z

Display

Fit screen
(O]

Wire frame

O Solid

Stock Origin

In wiews
coordinates

w 00
v 0.0
Z |00

(]

Select comers...

All Solids

All Surfaces

[ Use Machine Tree

meters to match the To
llow the next set of ins

'\ Toolpath Configuration

Assign tool numbers sequentially
te tool numbers

. peck, coolant

when entering a

Feedrate
Feliact rate

Plunge rate

[ Adjust feed on ar i Feed plane

Sequence #
sar 10 g

Increment

M aterial

ALUMINUM inch - B0G1

Mill-Lesson-4-9
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8. To change the Material type to Aluminium 6061 pick the Select button at the bottom of the
Tool Settings page.

o aterial
\ | [ edt.

[(vI[X][ 2]

9. Select Mill - library at the Material List dialog box open the Source drop down list.

ALUMINUM inch - 2024
NOME

Display options
) Shaw all O Milimeters
&) Inch O Meters

Source

M inch -6061 and then &a

*

-DUCTILE - MART
-hail | FARIF - FF

Dizplay options
() Skuowy all
&) Inch

Source

Compress

11. Select the OK butto v plete this Stock Setup function.

Mill-Lesson-4-10
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TASK 7:
DRILL THE 4 X .125” DIAMETER HOLES

2 In this task you will drill the four .125” diameter holes through the part with a centre cutting
two flute end mill that is .125 “ diameter.

2 As the four holes will be drilled at the centre of the .125” fillet radii you need to create points
at the centre of these arcs, when creating the drilling toolpath you can snap to the centre of
the arcs.

1. Change the graphics view to a Top View by using the toolbar at the top of the screen.

[@eas]

| ———

2. From the menu bar select Toolpaths>Drill...
Screen  Settings He
[@ Contour...

o Dril.. a—
Pocket...

Mill-Lesson-4-11
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5. The Drill Point Selection dialog box appears:

E7/Drill Point Selection (%]

E ntitie:s

Diameter: 1.0

i,

Tolerance: 0.001

[ Subprograms... ] [ Last ]

[ soting. |[ Edt. |

Unzelect Unszelect al

TSN eee A v 0@ 2

Selaet points. hit Escape when finished | ‘
K
. i

Y

5]

a

il

@

.

E

£+

Subprograms... J [ Last g
Sarting.. J [ Edi... f—’
Unzelect .

C ]

3

~ &~

&~

|

0.0987

% ] Inch E
For help, press alt+H. Lewvel: | 1 |"; Attributes *Iv; | Iv;” Iv;‘ WCS | Groups |7

Mill-Lesson-4-12
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2 As you need to drill the four holes at the centre of the four fillet radii all you need to do now
is snap to the centre of the fillet radius.

7. Move the mouse and position the cursor over the center of the top left hand fillet radius,
you will notice a circle appears as you move closer to the center of the radius, this is a visual
cue.

8. This circle demotes you are snapping the centre of this arc. Use the left button of your
mouse to pick this center point.

L@

9. Using the method outlin
this order:
10. Lower left.
11. Lower right.
12. Upper right.

on and pick the remaining three center points, in

after selecting the four ce*

.Your screen s he screenshot be

14. Select the OK button in the Drill Point Selection dialog box.

Mill-Lesson-4-13
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> After selecting the OK button, you are confronted with the Drill Toolpath Type page. The
first task here will be to select a .125” diameter end mill.

1. Ensure the Toolpath Type is set to Drill as shown below and then select Tool from the list
on the left.

Ml 2D Toolpaths - DrilliCircles Simple drill - no peck

s
| B G I 8
. Point geometry
- Cut Parameters Circle Mill Froint Heli Bare:
- Linking Parameters 4 [% ®
- Planes [(WCS l
- Cuulanl[w ] [ ] Arc geometry
- Canned Test Thread Mil i E

- MiscWalues

- Auis Control

Axis Combination
Fiotarp Axis Control

Guick Yiew Settings

Tool 1/8 DRILL
Tool Diameter 0125
Corner Radius
Feed Rate 410726
Spindle Speed 2139
Coolant off

Tool Length
Lenagth Offset
Diameter OIf...
CPlane / TP... TOF

Az Combin...  Default (1]
Tip comp oif

=

)

+  =edied
& = disabled

,‘00

2. Click.on Select library tooldbuttor in the lower left corner.

iCircle ple drill - no peck

A
Tool Dia. Cor. rad ength

Farameters
ing Parameters Tool name: | 1/8 DR

Tool #:

- Planes [#WCS)
Coolant
Canned Text
- Misc Values

Head

- Az Control
- dawis Combination
Rotary Awis Conl

Quick Yiew Settings

]
Tool 178 DRILL =
Tool Diameter 0,125 - § X ge rate: | 4107264 Retract rate:
Corner Radius Select library tool... _
(] Force tool change: Rapid Retract

Feed Rate 410726
Spindle Speed 2139

=)

Comment

Conlant Off

Tool Length 0

Length Offset 1

Diameter Of... 1

CPlane / TP TOF

Axiz Combin._. - Diefault [1] [ Ta bateh

Tip comp aff

v =edited

& = disabled [ v/ }[ x J 0 [ ?

Mill-Lesson-4-14
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3. On the right hand side of the Tool Selection dialog box remove the green check mark from
the Filter Active to review all the tools.

¢ AssemblyName  Tool Narme Holder Name  Dia Cor rad. Length Type Fid . #Fhres -

W1 - UBCENTERDRILL - nizs 00 20 ComterDil None 2

" - 4CENTERDRILL - 025 00 20 CemterDill  Nome 2

'} 3 - 1/2 CENTERDRILL - s 0.0 20 Center Drill MNone 2

o4 - 18 SPOTDRILL - nis 00 20 SpotDAl  None 2 ~

" - 14SPOTDRILL - 025 00 20 SpotDil  Hone 2

" - 12 SPOTORILL - 05 00 20 SpeDAl  Nome 2 Filter Active

W7 - 1/64DRILL - 001563 00 10 Dl Nene 2 Tl

'} 8 - NO. 78 DRILL - 0.016 0.0 1.0 Dorill MNone 2

b - NO. 77 DRILL - ooms 00 0 ol Nene 2 Sieplaigis

B - NO. 76 DRILL - 002 00 0 ol Nene 2 i

Won - N 75 DRILL - noet 00 1w ol Neme 2 e

b - NO. 74 DRILL - 00225 00 0 ol Nene 2

BRRE] - NO. 73 DRILL - 0024 00 10 Dl Nene 2 ©@Boi

b - NO. 72 DRILL - 025 00 10 ol Neme 2 i . x 2
] 15 — NOC71 ORI — nn2a nn in Drill Nine 2 =

4. Use the slider bar on the right of this dialog box to scroll down and locate a .125” diameter
flat end mill.

5. Select the .125” diameter flat end mill by picking anywhere along the .125 end mill row, as

shown below:

# Assembly Name  Tool Name Haolder Marme  Dia.

229 - 1/32 FLAT ENOMILL -
116 FLAT ENOMILL

Cor rad. Length Type Rad # Flutes
0.0 0375 Endmilll Flat  MNone
- 0375 Endmilll Flat  MNone
- 332 FLAT ENDMI 3 . 0375 Endmilll Flat

= 1/8 FLAT ENDMILL A g 1.0 375 Endmilll Flat  None
- 532 FLAT ENDMILL . Endmilll Flat  MNone
- 316 FLAT ENDMILL 0.0 0.437%  Endmilll Flat  None

4
4
4
4
4
4

6. Toresize a column i
columns with your €
move to the rigk

Selection dialog box, click on the divider between t
tton, as shown below, hold the left mouse b%)n do @

Mill-Lesson-4-15



Mill-Lesson-4

8. Make changes to the Tool parameter page as shown below:

M 2D Toolpaths - Drill/,

les Simple drill - no peck

Y EHW

Toalpath Type

Holder

Cut Parameters
Linking Parameters

Planes CS)
Coalant
Carned Text

Mizc Values

Luis Control

Luis Combination
Rotary Axis Contral

# Tool Name
1/8 FLAT ENDMILL

Quick Yiew Settings

i| Ll

Dia.
0125

Cor. rad.
oo

I

Length|
0,375

2

Tool

Tool Diameter
Carner R adius
Feed Rate
Spindle Speed
Caolatt

Tool Length
Length Offset
Diameter 0.
CPlane / TP..
Ayig Combir...
Tip comp

1/8FLAT EM
0125

=}

6,160
4278

aft

2.28

1

1

TOP
Default (1)
it

Select library toal...

[ Tobatch

v =edited
2 = digabled

Tool dia: |9

Comer radius

Tool hame: | 1/8 FLAT ENDMILL

Tool#
Head[0 |

Len. offset:

Dia. offsst:

Feed rate

FRT

Right-click far options

Flunge rate:
[ Filter Active

[] Faree toal change

Spindle direction:

o v
Spindle speed:

SFM

Retract rate:

Rapid Retract

Comment

e list on the left

Az Combination
Fiotarp Axis Control

13t peck

Pec]
et

Duwell

Quick Yiew Seltings

Subsequent peck

tom dril parameters

Tool
Tool Diameter
Corner Radius
Feed Rate

Spindle Speed 4278

1/ FLAT
0125
0
E.160

ieter #1

Farameter #2

Farameter #3

Farameter #4

Farameter #5

Coolant off
ToolLength 225
Length Offset 1
Diameter Off... 1
CPlane / TP.. TOP
Awiz Combin...  Default [1]
Tip camp oif

+ = edied

2 =disabled

Mill-Lesson-4-16
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10. Select Linking Parameters from the list on the left and make changes to this page as
shown below. Input the depth of -0.28 and the other values as shown below. Note all the
values are set to Absolute.

B 2D Toolpaths - DrilliCircles Simple drill - no peck

VHH

\
Toolpath Type
v Lo‘o; ) __Claarance.. -2']
older

(& Absolute O Incremental
Use clearance only at the

/ start and end of operation

weee Cut Parameters

RV | inking Parameters
<o Planes (WCS]
e Coolant

e Canned Test

Misc Values

Axiz Contral

- Axis Combinatiorn
- Rotary &xiz Contral

=]

() Absolute () Incremental

Guick Yiew Settings

Tool T/BFLATEN...
Tool Diameter 0,125

Corner Radius 0

Feed Rate E1609

Spindle Speed 4278

Coolant off E
Tool Length 225
Length Offset 1

Diameter Off... 1
CPlane / TP... TOF

Awiz Combin...  Default [1]
Tip comp F

Incremental

« = edited
& = disabled

v %@ 2]

ers to expand the list m\p
ararmeters & ‘

11. Select th of Linking Par

Linking Parameters

o

s Home / Ref

12. Ensure Ti ctivated as sho ow. Tip Comp box is empty. The red

Eled

circula de this option is dis
----- + Tool .
[ Tip Comp ‘
o Holder /

- Cut Parameters
Linking Parameters ol diameter 0,125

- Home # Ref. Points
Ereakthrough

| arnaount

- 0.0
- Plares [WCS)
- Coolant
- Canned Text
- Misc Walues
- iz Control
- Ais Combination

Rotary Axiz Control |

Tip length 0.0

Tip angle

Mill-Lesson-4-17
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13. Select Coolant from the list on the left. Open up the drop down menu for Flood and set it to
On.

Ml 7D Toolpaths - Drill{Circles Simple drill - no peck

Y HH

Toolpath Type
Tool
Holder

oo Cut Parameters
=}« Linking Parameters
i@ TipComp

: Home / Ref. Points Flood On ¥

res (WS Mist fulij
— Thru-taol 0ff
anned Text
tisc Walues Custom option 1

Az Control
Asis Comnbination
Riatary Axis Control Customn option 3

Custam option 2

Custam option 4
Guick Yiew Settings

Todl 1/8FLAT EN..
Tool Diameter 0125 Custorn option B
Comer Radius 0
Feed Rate 7 Custorn o
Spindle Speed 5000
Coalant On

Toollength 225
Length Offset
Diameter OIFf...

Cuztom option 5

CPlane / TP.. TOP
Awis Combin...  Default [1]
Tip comp aff

+  =edied
& = disabled

(vI[%][&][?]

&\0

complete thi ction.
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TASK 8:
MACHINE THE CONTOUR.

<2 In this task you machine the contour with a .5” diameter 2 flute end mill.
2 Initially you will machine the contour in one cut at a depth of -.125” and then later in this
Lesson add roughing and finishing cuts using Depth of Cuts and Multi Passes.

1. From the menu bar select Toolpaths>Contour...

Screen  Settings He
[5G Contour... m—

X oril...
Pocket...

2. On the screen you will no t@ng dialog box with Chain set and in the graphics
screen a prompt to “Select (o) in 1”. Select the top horizontal line as shown

Select Contour chain 1

\ Select Line Here

0\6

Mill-Lesson-4-19
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3. After selecting the top horizontal line your graphics screen should looks like the screenshot
below, with the green arrow pointing to the right, clockwise direction.

2 The material for this part is aluminium so to attain a good finish when contouring climb
milling should be employed.

[Select Contour chain 2 |

£ 2
@ N @

\-‘.-“

e right select the.arrow from the Chaining d‘ bo

4. |If the arrow is
below to reverse

5. After the contour has be
the Chaining dialog b

%gned select the OK button at the bottom of

Mill-Lesson-4-20
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6. Ensure the Toolpath Type is set to Contour as shown below and then select Tool from the
list on the left.

B 7D Toolpaths - Contour,

Y

E m Chain geametry

< Cut Parameters | Cortour] Pocket Facing Slot Mil .
@ DepthCuts n
- Lead In/0ut
@ Break Through
<@ Multi Passes
@ Tabs
Linking Parameters
-+ Home / Ref. Paints

Airc Filter / Tolerance
Planes fwCS]

o Coolant |
£ i I 2

Cuick Yiew Settings

Tool 1/2FLAT EN...
Tool Diameter 0.5

Comer Radius
Feed Rate E417E
Spindle Speed 1069
Coolant Off
Toollength 0

Length Offset 2
Diameter Off... 2

CPlane / TP TOP

Auiz Combin...  Default (1]

=

v =edited
& = disabled

Todl Hame
1/8FLAT EMDMILL 0128

#
%

ing Parameters
- Home / Ref. Points

A Filter / Tolerance
Planes fwCS]

: Coalant b
23l i} I ]

Spindle speed
Retract rate:

[ Rapid Retract

| )
Right-click for options

Quick Yiew Settings

Tool
Tool Diameter 0.5
Corner Radius
Feed Rate E.4176
Spindle Speed 1089

Caolant art
ToolLength 0
Length Offset 2
Diameter Off... 2

CPlane / TP... TOP
Awiz Combin...  Default (1]

« = edited
& = disabled

vIIX]@IL?]]

Mill-Lesson-4-21
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8. Use the slider bar on the right of this dialog box to scroll down and locate a .5” diameter flat
end mill. Select the .5” diameter flat end mill by picking anywhere along the .5 end mill row,
as shown below:

# Assembly Mame  Tool Mame Holder Mame  Dia. Caor.rad. Length # Flutes
i 23 - 5/16 FLAT ENDMILL - 0.3125 0.0 0.75 4
WA - 3/8 FLAT ENDMILL - 0.375 0.0 0.75 4
W23 - 716 FLAT ENDMILL 0.4375 0.0 0.8 4
o2 = 1/2 FLAT ENDMILL = 05 0.0 1.0 4
B 240 - 58 FLAT ENDMILL - 0625 0.0 15 4
o2 - 3 FLAT ENDMILL - 075 0.0 2.0 4

9. Select the OK button to complete the selection of this tool.
10. Make changes to the Tool page as shown below:

M 2D Toolpaths - Contour |Z|
------ Toalpath Type ~
v T Tooldia
Holder B Tool Mame Dia. X
""" B 1 /SFLATENDMILL 0125 e
- Cut Parameters ¥ 2 12RATEN 05
Depth Cuts ] Taol name: | 1/2 FLAT ENDMILL ‘
Lead In/Out 7
Ereak Thiough Tool #t iz, alst
Multi Passes
Tahs Head0 | Gt el
= Lirking Parameters |
Home / Ref. Points
------ Arc Filter # Tolerance
E::E;MES] | Spindle direction: | Cw/ v L

Tool Diameter D5
Comer Radius 0
Feed Rate B.4176
Spindle Speed 1089
Coolant o

Spindle speed: | 4500 ‘ 0
SFh | 589.0052
Fietract rate: | B.4178
Rapid Aetract

Mill-Lesson-4-22
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11. Select Cut Parameters from the list on the left and make changes to this page if required.

2D Toolpaths - Contour

¥ ko W

3

- Toolpath Type |
o Tool
Holder

& Depth Cuts
- Lead InfOut

~ & Break Through
S Muli Passes
- @ Tabs

Linking Parameters

Arc Filer / Tolerance
Planes [#CS]
Coolant

Canned Text el
i| Il ] i|

Cuick Yiew Settings

Tool 1/2FLAT EN...
Tool Diameter 0.5

Comer Radius 0

Feed Rate E4176
Spindle Speed 1069
Coolant Off
Tool Length 3
Length Offset 2
Diamneter Off . 2
CPlane / TP TOF
Az Combin..  Default 1]
+ =edited
& = disabled

Compensation direction d
Tip comp 'w'
Roll cutter

around cormers

Infirite Inok shead

Stock to leave on walls

P o
-

Stock to leave on fl

Contour lype

2
an

e
.

vI[%][@] 2]

ing Parameters

ilter # Tolerance

Carined Test

< i | ]

Quick View Settings

Tool T/2FLAT EN..

Tool Diameter 0.5

Corner Radius

Feed Rate

Spindle 5peed

Coolant

ToaolLength 3

Length Offset 2

Diameter Off . 2

CPlane / TP... TOP

Axiz Combin..  Default [1]
= edied
& = disabled

() Perpendicular — (3) Tangent

Length
Ramp height

Arc

R adius

ride feed rate | 25.0

start of contour

po ]

(%) Shorten

Length

() Extend

ke changes to this page.

Overlap

Exit
Line
() Perpendicular

Length

(=) Tangent
Ramp height
A ‘
Radius

Sweey

[ Adjust end of contour

po Jxle |

(%) Shorten

Length

() Extend

(vI[® ][ @] 2]

.\0
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13. Select Linking Parameters. Input the depth of -0.125 and the other values as shown
below. Note all the values are set to Absolute.

M 2D Toolpaths - Contour
VAW

- Toolpath Type -~
oo Tool
Holder

(@ Absolute () Incremental

Use clearance only at the
start and end of operation

Cut Parameters
% Depth Cuts
~ s Lead In/Out
- Break Through
-2 Mulli Passes

s (&) Absolute () Incremental

- Home / Rel. Points

A Filter / Tolerance

Planes [WCS)
Coolant @ absoiue O Incremental
e Canned Text bl
& i | ]
Quick View Setings
Taal 1/2 FLAT EN
Absolut | tal
Tool Diameter 0.5 @ B (lwenztd
Comer Radius 0
Feed Rate 64176
Spindle Speed 1089
Caalant ot
ToolLength 3
Length Offset 2 G
Diameter Off... 2
CPlane / TP... TOP
Ais Combin... Default (1]
«  =edied
& = disabled

(VIR &@I[?]]

¢

al

A Filter # Tolerance Custom option 1

Planes (WCS)

Custam option 2

Custom option 3

Custom option 4

Custom option 5

Cusl tior B
Cust! Phigh

Tool Diameter
Camer Radius 0
Feed Rate 10
Spindle Speed 4500

Coolant On
ToolLength 3
Length Offset 2
Diameter OFf... 2

CPlane / TP... TOF
Awiz Combin...  Default [1]

= edited

& = disabled

(v % ][&][ 2]

15. Select the OK button to complete this function
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TASK 9:
BACKPLOT THE TOOLPATH

2 In this task you will use Mastercam’s Backplot function to view the path the tools take to cut
this part.

< Backplot will enable you to review the cutting motions and identify any problem areas when
cutting the part.

2 When the toolpaths are being Backplotted Mastercam displays tool path information on the
right of the screen. Information such as the current tool position in X, Y, and Z coordinates.

2 For more information on Backplot see the Tips and Techniques section on the
multimedia DVD supplied with this text.

78

1. To pick all the operations to backplot pick the Select All icon circled below:
Toolpaths |Sﬂ|id5 |

%N % EPR o1 B

[ Select all Dperationsi ® @ |

= nn Machine Group-1
E--m Properties - GENERIC HAAS 4

clicking on the Toolpa&\:

d operations icon wn

*

window if required.

&gen select Fit.

reen select the Isome

TOP (Al +1)
2 Right ‘

Fit [Isometric

] Fromt =

3D View
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4. Activate the options shown below in the Visibility section of the Home tab.
Toolpath Stock
Tool Initial Stock

|:| Workpiece |:| Fixtures
Visibility

6. Click on the Backplot tab at the top left of the screen.

Home ] Backplot affm—

7. Activate the Both option in the Toolpath section of the Backplot tab.

Backplot L
L |,

Trace Follow | Both

Toolpath

8. In the lower right corn n now set the run Speed to slow by moving the

own below.

Simulatio uttt toolpaths.

se button to

e | Backplet

RN

" end mill select the

5-: @ Stop Conditions + @ @5 E::‘l @

~ ME 3% Coliision Checking + 3 3 oL
Color i Tool Workpiece | Multiple || Fit Isometric A
Loop | @l Material Cutting ~ Warkpiece

Playback

310f31
Rapid Linear Moy
Contour
Operation Nui ID: 2 (2 of 2)
Tool Number #2 - 1/2 FLAT ENJ
Tool Orientati 0.000; 0.000; 1.
Tool Position -0.625; 2.500; 2.0
4 Taolpath Info
Feed Length  15.048
Feed Time  1min 36s
Min/Max X -1.875 / 1.500
Min/MaxY  -1.500/ 2.500
Min/MaxZ ~ -0.280 / 2.000
Rapid Length 18.495

Repid Time 25
Total Length  33.543
Total Time  1min 38s

4 Verbose
Coolant on
Cutter Comp G40
G-Code G0

Spindle Speec 4500.000
XYZ Coordinat -0.625; 2.500; 2.0

0 Q000000 -
Move List [T
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TASK 10:
MODIFY THE CONTOUR TOOLPATH TO ADD ROUGHING CUTS AND
A FINISH PASS

< In this task you will use Mastercam’s Multi Passes and Depth of cuts to perform a
roughing and finishing operation for the contour toolpath.

2 Multi Passes will let the tool approach the part geometry at the cutting depth in steps
instead of cutting right to the part geometry.

2 Depth of cuts can be used to set the number of depth cuts, you can enter a maximum
rough step and Mastercam divides the total depth into equal steps. Or you can enter the
exact number of finish steps and the size of each finish step. Mastercam never creates
unequal rough depth cuts.

< For more information on Multi Passes and Depth of cuts see the Tips and Techniques
section on the multimedia CD supplied with this text.

1. Inthe Toolpaths Manager select Parameters from the contour toolpath as shown below:
Toolpaths | Solids | At |
w% HiSEPan 2 ?

EEH vahG ¢ X@

a Machine Group-1

=111 Properties - GENERIC HAAS 4 - XI5 V]
Files

B Tool settings
- Stock setup
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2. Select Depth Cuts from the list on the left and make changes to this page as shown below:
B 3D Toolpaths - Contour |z‘

Y EW

e Toolpath Type ”
e Todl
c Holder /

o Cut Parameters Depth cuts

Lead InfOut Ma rough step: ez

& Break Through

fe @ Multi Passes 3 i ‘—
oo oo # Finish cuts:
- Linking Parameters
- Firish step [0 je—
e gare Filter # Toleranee
wo Planes (WES
I3 Keep tool down

re Coolant Diepth cut order

Canned Text b’
< | [ — [] Subpragiam (&) Bycontour () By depth

Quick View Settings Absolute Incremental ] Tapered walls

Tool 1/2FLAT EN Taper angle:

FAEINEE
the Depth cuts dialog box ‘
ount of material removed in axis with each roug

Comer Radius O
f finish cuts for con @ th. This number multip t ish step
al amount of hedfinish passes. Settin nu of finish cuts
inish cuts.
ount of materi ovedint axis with eac i (. This number multiplied

Feed Rate 10
umber of finish pa: quals the total amount ock e finish passes.
ool Down:

Spindle Speed 4500
Coolant On
ToolLength 3

Length Offset 2
Diarngter Off... 2

CPlane / TP... TOP

Awiz Combin...  Default (1)

= edied
2 = disabled

rmines if the too e etween multi p .
Depth cut order:
By pocket/contour
Performs all t ontour or region b oving to the next contour or region.
By depth

Creates de e same Ie@in e ur or region and then descends to the next

, efore as your final depth is -.125” you will perform
only two rough cuts. The and the second rough cut at -.125
Only one finish pass at the
The finish pass will only take p the final depth, this final cut will machine the .030” from
the contour that you set up using Multi Passes

In between passes the tool will be kept down
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3. Select Multi Passes from the list on the left and make changes to this page as shown

below:
2D Toolpaths - Contour |Z|
LT )
4
<o Toolpath Type ~
e Tonl Al K
 Holder tulli Passes
- Fough
Cut Parameters
Depth Cuts Mumber
Lead In/Out 3
ok T Spacis
Firish =
<o Linking Parameters o e ;
rc Filter / Talerance g —
pacing =
- Planes [WCS] ——
e Coolant
e Canned Text v \ Machine finish passes at
< I |3 (%) Final depth O All depths
Quick View Setings Keen tool down
Tool 1/2 FLAT EN
Tool Diameter 0.5
Comer Radius 0
Feed Rate 1
Spindle Speed 4500
Coolant On
ToolLength 3
Length Offset 2
Diameter Of.. 2
CPlane / TP... TOP
Awiz Combin...  Default (1]
= edited
@ = disabled
vI[%] © [2]

¢

es dialog box

Roughing
Number:

In this exam
No roughi
Only one fi
While cutting

The finish pass
In between passes the tool

astercam to crea

\Q

tween multi passes.

th.
etrac

pass at the fina
whatever the toel sh

h.

various depth
| take place at the

” away from the contour.
de
t

4. After reviewing the value

to exit.

he Multi Passes dialog box select the OK button
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5. Select the Regenerate all dirty operations icon ’,& ‘ to remove the red X from the
contouring operation you have just edited. You need to update the toolpath with the new
parameters you have just input. 1

PUS— 1

Toolpaths ] S°'idi“_ At |
v WE)EPaw 2 2
> 4 .
AEEH vaG $ X¢
=2 Machine Group-1
=11 Properties - GENERIC HAAS 4 - AXIS VM
(3 Files
@ Tool settings
»- Stock setup
/A Safety zone
=88 Toolpath Group-1
= 1 - Dril/Counterbore - [WCS;

Parameters
% #1-01250EN

, or in this
I passes.

p of the Toolpaths
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TASK 11:
VERIFY THE TOOLPATH

2 Mastercam's Verify utility allows you to use solid models to simulate the machining of a part.
The model created by the verification represents the surface finish, and shows collisions, if
any exist.

< This allows you to identify and correct program errors before they reach the shop floor.

2 Backplot and Verify are very similar. The differences between these two functions are that
Backplot offers basic simulation options. Whereas Verify offers material removal, collision
checking and precision control.

< For more information on Verify see the Tips and Techniques section on the
multimedia DVD supplied with this text

1. Inthe Toolpaths Manager pick all the operations to verify by picking the Select All icon

2. Select the Verify selected operations icon shown below:
Toolpaths |So|ids|

Uk HiKEPRa R

3. Maximize the Backplot/Verify window if required.
4. At the top of the screen select the Isometric icon and then select Fit.

o4 B BT opihiL+ 1)
. * O Right

Fit  Isométrc

| Frigpt ~

20 Tew

5. Activate /the options shown below in the Visibility section of the Home tab. Initial Stock not
activated.

/] Teolpath  [¢] stock
¥ Tool [] nitjaliStoek
|:| Fixtres
Visibility

6. In the lowerright corner of the screen/now.set the run Speed to slow by moving the slider
bar pointer-over to the left as shown below.

Speed:

7. Now select the Play Simulation button to review the toolpaths.

0000000
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8. After reviewing the two toolpaths the verified toolpaths should appear as in the picture
below.

9. Select the Close button
Home ‘ erify

in the top right hand corner to exit Verify.

I [] Toolpath ] Stock I (;L % E:H ® STep
[&] Tool Initial Stock s " (3) Right

Tool Tool Workpiece | Multiple || Fit Isometric
Components= || Workpiece [C] Fictures Workpiece 1) Front
Visibility Focus 3D View

4 Move Info
Move ID 55 of 55

Move Type  Rapid Linear Mor

Operation Nai Contour
Operation Nu: 1Dz 2 (2 of 2)
- Tool Number #2 - 1/2 FLAT EN
Tool Orientati 0.000; 0.000; 1.
Tool Position -0.625; 2.500; 2.0f
4 Toolpath Info
Feed Length  44.540
FeedTime  4min 31s
Min/Max X -1.875 /1.530
Min/MaxY  -L530/2.530
Min/MaxZ  -0.280 / 2.000
Rapid Length  18.690
Repid Tme  2s
TotalLength  63.230
Total Time  4min 33s
4 Verbose
Coolant on
Cutter Comp G40
G-Code G0
Spindle Spesc 4500.000
XVZ Coordina' -0.625; 2.500; 2.0f

[LLIEREES Collision Report

TASK 12:
SAVE TH
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TASK 13:
POST AND CREATE THE CNC CODE FILE

1. Ensure all the operations are selected by picking the Select All icon from the
Toolpaths manager.
Toolpaths | Solids |

AASALT T

2. Select the Post selected operations button from the Toolpaths manager.
2 Please Note: If you cannot see G1 click on the right pane of the Toolpaths manager window
and expand the window to the right.

Toolpaths | Solids |

ik % EPEa®

3.

Post processing

In the Post processing window, necessary changes as shown below:

x

Active post: Select Post

[GENERIC HAAS £ MILLMCFOST
[ Output MCH file deseriptor Properi

NC file
) Overrite

(®) sk

[ 5end to machin

[ NCI file

ut Post Process
an nsion are stored in the machine
g operations from different machine
Ma:

m will create several files according to

C file. The file n
cted operation. If
groups or iles, or batch proce

the settings i

Edit:
When checked, automatica
can review or modify it.

efault text editor with the file displayed so that you

4, Select the OK button
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5. Ensure the same name as your Mastercam part file name is displayed in the NC File name

field as shown below:

File name: MILLLESSON-4 ~|

Save as type: | M Files [*WNC) Lﬁ|

6. Select the Save button.
7. The CNC code file opens up in the default editor.

MILL-LESSON-4.NC = Mastercam Edit

A tme iR NYCPNMA PN E

ol Remove Block Numbers oy Remove elock skip | [J] send

i & First Previous Nedt Last | First Previous Next Last View

[ Remove Spaces 2 Remove Comments | §] Receive
Editing 5 | Communications.

Syncs Tools Muli-Stream

[ MIL-LESSON-4NC x|

%

04( MILL-LESSON-4 )

( DATE=DD-MM-YY - 20-01-13 TIME=HH:MM - 12:29 )
( MCX FILE - G:\CAMINSTRUCTOR-IN-WORK\MASTERCAM-X7\MASTERCAMX7-MILL-LESSONS\MILL-LESSON-A\MILL-LESSON-4.MCX-7 )
( NC FILE - C:\USERS\NEW\DOCUMENTS\MY MCAMX7\MILL\NC\MILL-LESSON-4.NC )
( MATERTAL - ALUMINUM INCH - 6061 )

( T1 | 1/8 FLAT ENDMILL | H1 )

(T2 | 1/2 FLAT ENDMILL | H2 )

N1 G20
N2 GO G17 G40 G49 G8O G99
N3 T1 M6

N4 GO G99 G54 X-1.125 Y1.125 AB. 55000 M3
N5 G43 H1 22.

N6 M8

N7 Za

N8 G99 G81 Z-.28 R.1 F7.
N9 Y-1.125

N1O X1.125

N1 Y1.125

N12 G8e

N3 Z2.

N14 M5

N15 G91 G28 Ze. M9

N16 A0

N17 Mo1

N18 T2 M6

N19 GO GO G54 X-1.875 Y1
N20 643 H2 Z2.

N21 M8

N22 2.1

N23 Gl Z-.8625

LB RNRR R UNRNRE RSN R R E R v n s w

0\.
9

in the top right/corner @ CNC editor.
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MILL-LESSON-4 EXERCISES
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