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Mastercam Training Guide

Objectives

In Four-Axis-Lesson-3 you will generate the toolpaths to machine the part on a CNC vertical
milling machine with four-axis capability. The outside diameters have already been completed.

The part will be held in a rotary indexer as shown below. These types of indexes can utilise
collets or a three-jaw chuck. This Lesson covers the following topics:

S Open an existing file containing:
The solid geometry for the part

o Establish Stock Setup settings:

Use a supplied StereoLithography (STL) file for
toolpath verification
Material for the part
Feed calculation

o Generate milling toolpath
Using the View Manager
Using Views, Levels, Too

2 Inspectt
Launching

and Backplot by:
screen
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TOOL LIST

< Two cutters will be used to create this part.
2 0.75 diameter flat end mill

2 0.25 diameter flat end mill

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:
TASK 14:
TASK 15:
TASK 16:

FOUR-AXIS-LESSON-3 - THE PROCESS

Setting the environment

Introduction - Watch the video

Open an existing file

Identify the entities on each level

Machine the first face of the hexagon

Machine remainingfaces of hexagon using Transform Toolpath
Machine the first face ofithe square

Machine remaining faees of square using Transform Toolpath
Machine Pocket on BACK face

Machine/Open Pocket on BOTTOM face

Machine Pocket on TOP face

Drill heles'on FRONT face

Drill hole.:on"Hexagon at front

Drill hole on Hexagon atiback using Transform Toolpath
Verify toolpathsasing a supplied STL file

Paost and create the CNC code file

x

< Gettin

Before working through t

and Techni

Coordinate Systems (WCS).

g Started

: ou may find it useful to review the material in the Tips
’ edia DVD that came with this text covering Work

gues section o0

If you are using the Online Course content the Work Coordinate Systems (WCS ) material is in
the Tips and Technigues section of the main menu.
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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: Size= 1.0, X & Y Spacing= 0.25. This will help identify the location of the
origin.

2. Customize the toolbars to machine a 4-5 Axis part.

TASK 2: INTRODUCTION - WATCH THE VIDEO

1. Before you start to work on this Lesson review the Introduction video on the multimedia DVD
that came with this text. You will find the video in the “Four-Axis-Lesson-3” section, it is
entitled Introduction - 2 Minutes. If you are using the Online Course content the video is
available in this Lesson on the online content screen.

< The video will review the techniques that will be used to generate the toolpaths utilizing the
indexing table.

EXISTING FILE

ou are usingaTr Guide to go through this L quired file is on the

[timedia DVD that with this text in a fol Il cam Files. If you are
ing the Online t the file is availabl [ sson on the online
content screen. is already setup for N HAAS 4 AXIS MILL.

E
sh

1. Select File xis-Lesson-3. elow in shaded view.

2. Select Fil

3. Inthe -3.

4. Saveto

5. ve the file and complete this function.
Zk; 0.7782

Gview:ISO WCS:TOP T/Cplane:TOP Inch
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TASK 4:
IDENTIFY THE ENTITIES ON EACH LEVEL

=

Before you start to work on the toolpaths lets first identify the entities on each Level.

=

=

Levels are a primary organizational tool in Mastercam. A Mastercam file can contain
separate levels for wireframe, surfaces, drafting entities, and toolpaths.

By organizing your files into levels, you can more easily control which areas of the drawing
are visible at any time and which parts are selectable so that you do not inadvertently make
changes to areas of the drawing you do not want to change.

O 00 VVOVOODdF

w

M | evel Manager @

=3
Activate a shaded view by selecting the icon at the top of the screen. J

From the Status bar at the bottom of the screen select Level.

The Level Manager dialog window will now appear.

As you can see in the picture belew,there are four Levels in this part.

Level 1 contains the Part geometry

Level 2 contains the Text, TOP,\BOTTOM, BACK and FRONT. This is on the part to help
you with the orientation of the partaswyou work through creating the toolpaths

Level 3 contains the Curves'that were previously created for the STL file geometry
Level 4 contains the/Solid geometry that was previously created for the STL file
geometry

Level 1 and 2 are visible,as/noted by the X in the Visible column.

Turn off Make main level always visible as‘shown below.

MHumber Wizible Hame # Entities || \Level Set

1 bt FART 157
2 bt TEXT 432
3 CURWES-STL 2

4 SOLID-STL 3 |

b ain Lewvel j ( Lizt Lenelsh, €00

) Dized
1 PART (Y Mamed
Lewel Set; (%) Uged or named

‘/ “ijange

[] Make main level always vizible

Mumber: Marme:;

[] Only display geametry on main level 1000

Wizible Levels

[ alon || anof
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4. Now make visible only Level 4 SOLID-STL. Click in the Visible column for the various
Levels so that the only X that appears is in the Visible column for Level 4.

M | evel Manager

Murnber Wizsible Mame # Entities Level Set
1 PART 167
2 TEXT 432
3 CURYES-STL 2
[ IER

5. Select the OK button to exit the Level Manager dialog box. On the screen is the
Solid Extrude used to for the STL file. This STL file will be used to verify the toolpaths.

X
Gview:ISO/ WES:TOP  T/Cplane:TOP

67 From the Status bar at'the bottom of'the screen select Level.

7. Now make visible only Level 3 CURVES-STL. Clickin the Visible column for the various

B2 Level Manager

Mumber Wizible # Entities Lew

1587
432

Levels so that the only X that,appears is in the Visible €olumn for Level 3.
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8. Select the OK button to exit the Level Manager dialog box. There are only two circles
on this level. These two circles were used to create the Solid Extrude used to for the STL
file.

L: 0

Gyiew:ISO WCS:TOP T/Cplane:TOP

9. From the Status bar at t
10. Now make visible only Le

that the only X that appears is
and values as shown

reen select Level.
ck in the Visible column for the various Levels s
ible column for Level 1 and 2. Set remaining optio

,‘00

M | evel Manager

# Entities Level Set

tain Lewel List Levels

() Used

| &amed

Mumber:
1

Level Set;

[JMake main level always visible

] Only display geometry on main lew

Wizible Levels

[ sron [ aloi |

11. Select the OK button to exit the Level Manager dialog box.
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TASK 5:
MACHINE THE FIRST FACE OF THE HEXAGON

2 In this task you will use the 0.75” diameter flat end mill to rough and finish the first face of
the hexagon using Toolpath> Contour. In the next task you will use Toolpath>Transform to
machine the remaining faces of the hexagon.

1. Set the graphics view to Isometric View. J e @‘

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

At the bottom of the graphics
screen the status of the Tool and
Construction plane is set to TOP.

,‘00

ypical toolpaths, this is
in which cutting moves

The tool typically approaches and
retracts from the part normal to
the tool plane in the Z axis.

You can align the Tplane with any
of the standard planes or a
custom orientation.

Z
v

Gyiew:Not Saved WCS:TOP T/Cplane:TOP

o
4. Activate a wireframe view by selecting the icon at the top of the screen. J @t J .

Four-Axis-Lesson-3-8
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5. From the menu bar select Toolpaths>Contour...
6. When prompted to Enter new NC name ensure FOUR-AXIS-LESSON-3 is displayed and

then select the OK button .

. On the screen you will now see the Chaining dialog box. Select Single chain.
¥ Chaining =ingle . . . .
: ——4| |Creates a chain out of a single line, arc, or spline.

(2] ]

() C-plane (&) 3D

7
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9. After selecting the line your graphics screen should look like the screenshot below, with the

green arrow pointing left. If the arrow is not pointing to the left select the arrow from
the Chaining dialog box to reverse the direction.

Select Contour chain 2

¢

Four-Axis-Lesson-3-10



Mastercam Training Guide

12. On the left of the dialog box select Tool. Click on the Select library tool button and choose

a 3/4” Flat End Mill. Make changes to this page as shown below:

M 7D Toolpaths - Contour

VY HH

Taolpath Type ~

Cut Parameters
& Depth Cuts

- Lead In/Out
& Break Through
S Multi Passes
- Tabs

Lirking Parameters

- Home / Rel. Points

A Filter / Tolerance
Flanes [WCS]

Coolant |
< il | ]

Tool dia

Quick View Settings

# Tool Mame
3/4 FLAT ENDMILL

Tool /4 FLAT EN.
Tool Diameter 075
Corner Radius 0

Feed Rate 7

Spindle Speed 3000
Coalant Off
ToolLength 375
Length Offzet 1

Diameter Off .. 1

CPlane / TP... TOP

Ais Combin... Default (1]
+ = edied

= disabled

i| I

Dia. Cor. rad. | Lengt
075 0.0 20

Corner radius:

Toal name: ‘ 3/4 FLAT EMDMILL ‘

HeadttD |

Len. offsst:

Dia. offsat:

Spindle direction: | Cw/

Spindle speed: | 3

Feed rate:

| Bl

Select library tool..

[1To batch

eak Through
ulti Passes
abs

- Home / Ref. Points
A Filter # Tolerance

Planes CS)
Coolant

Tool Diameter
Comer Radius 0

Feed Rate 7
Spindle Speed 3000
Coolant Qff

Tool Length 375
Length Qffset 1

Diarneter OFF. 1

CPlane / TP... TOP

Az Combin..  Default [1)
v =edited
& = disabled

[ Filter Activ

FPT SFM

Right-click for options

Retract rate:

Rapid Retract

Plunge rate:

[] Force tool changs

amment

Compensation type

Stock to leave on walls

Stock to leave on flo

Cantour type

2D

Four-Axis-Lesson-3-11
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14. Depth Cuts should not be activated.

\D Depth cuts

15. Select Lead In/Out from the list on the left and make changes to this page as shown below:

i 2D Toolpaths - Contour

P HE

< Toolpath Type -~ ——
v Liﬁ:‘ler Enterfexit at midpaint in closed contours Gouge check Overlap 0.0
. Entry Exit
- Cut Parameters Line Line
(") Perpendicular @) Tangent (") Perpendicular @) Tangent
Lenath 1000 %o Length 1000 % 075
- Mulli Passes Ramp height Ramp height 0o
@& Tabs
[=4- Linking Parameters Are Aie
- Home # Ref. Paints J— ) S
Radius 100.0 Radius 100.0 o 075
- &rc Filker / Tolerance ST
- Planes [wCS) Sweep Sweep
r ,% - Helis height Helis height 00
Quick Wiew Settings Use entry point [ Use Use exit paint ["1Use paint depth

E it on lagt depth cut only
Retract before last move

Override feed rate

Todl J/AFLATEN. »
Toal Diameter  0.75
Comer Radius 0

Feed Rate 7 =
Spindle Speed 3000 .
T
Coolant On Adjust end of contour

ToolLength 375
Length Offset 1
Diameter OFf... 1
Ll

= edited
& = disabled

ERlE: e

E] Extend @) Shorten , |\

[] Break through

Depth Cuts
Lead In/Out

Four-Axis-Lesson-3-12



Mastercam Training Guide

17. Select Multi Passes from the list on the left and ensure Multi Passes are activated by
clicking on the small Multi Passes box. Make changes to this page as shown below:

kulti Paszes

Rough

Murnber
Spacing
Finizh

Murnber
Spacing no3

 aching finish paszes at

{(*) Final depth (3 &)l depths

[ ]FK.eep tool down

e

Quick Yiew Setings

Tool /4 FLAT EN.
Tool Diameter 075
Comer Radius 0
Feed Rate 7
Spindle Speed 3000
Coalant Off
ToolLength 375
Length Offzet 1
Diarneter O 1
CPlane / TP... TOF
Awis Combin...  Default (1]

+  =edited
& = disabled

i
L) Incremen

= only at the
operatior

(%) Absolute () Incremental

[apaoaee) [0

() &bsolute ) Increme

Four-Axis-Lesson-3-13
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19. Scroll down the list on the left and select Planes(WCS). Set the Work offset to Zero.

.- 2D Toolpaths - Contour |X| Work OffS et #
¥ W Assigns a work
offset code to the
e Toolpath Type | 0
< Tod view. When you
use the view for a
Bg" E:E:%Z:z 4 “working coordinate system Tool plane Comp / construction plane Tplane and Create
------- Lead In/Ou ]
- Edrala.kPThro:gh I TOP I TOP I ToP a tOOlpath.
woos Mulli Passes
& ' ) ﬁk‘i[nagb;aramelers Origin [in view coordinates] Qrigin [in view coordinates] Qrigin (in view coordinates] M t . ”
- Horne / Fief Prits ¥ B 9 E o aua;ri;?cr:l”\y
Arc Filter / Tolergncs
Fonc: 1 e 1 [« vl T[] vk ] output the work
' z z z offset when you
kot post the operation.
Tool Diameter 0,75 \ Number the Offsets
E:;r’ée;:‘igdlus 2 [¥] Wtk offsst lTﬁl [] Display relative to WCS Sequentia"y from
Spindle Speed 3000
Codrt " O zero, or enter -1 to
Longtn Difset 1 not assign any
Diarneter OFf... 1 "
T offset to the view.
v =edited
& =disabled
(v][%][S][2]

Work Offset # Se

N1 zZ0

Nz &0 517 &40
N3 T1 Ma
N4
N5
Néa

onted with the Upd
hanging the,view.

operation

anging your work offset value wi
operations

update just thiz operation

21. Click on the OK button .
left. Open up the drop down menu for Flood and set it to

22. Select Coolant from the lis
On.

23. Select the OK button to exit Contour parameters.
24. Save your Mastercam file.
25. Backplot this toolpath.

Four-Axis-Lesson-3-14



Mastercam Training Guide

TASK 6:
MACHINE REMAINING FACES OF HEXAGON
USING TRANSFORMTOOLPATH

2 In this task you will use Transform Toolpath to rotate the first contour toolpath to complete
the machining of the remaining faces of the hexagon.

1. Inthe Toolpaths manager select o
checkmarks shown below.
EI_EE Machine Group-1
_|]_|_ Properties - GEMERIC HAA
=] .‘ Toolpath Group-1

he first contour operation, as indicated by the blue

[ransform Operation Parameters

iz transform operation

(%) Fotate f-’
) Mirrar

Fethiod
(%) Toal
[ Inchu

Iy source operations

Dizable posting in selected
zource operations

[ 5ubpragram

Absolute Incremental

*

[]5ave view Wwhark, offset numbering
") Coordinate o
Source/ () Maintain source operation's
LOX () Geometry () Assign new

Group MCI output by
() Operation order

Urique subp?s

(#) Operation type

Lf | B Incremert ICI

tatch esisting offzets

[ | Custom Parameters. ..

(vI[%][?]

Four-Axis-Lesson-3-15
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4. Now click on the Rotate tab and set the following:

| Type and Methods | Rotate

|nztances [] Rotation view

g (¥ Angle between

() Tatal sweep

|S|:|un:e operations' tool planes | ‘5

°[&)

Start angle

Ed

Sets the beginning
angle for the rotate
toolpath.

Rotation angle

Fd

Sets the angle of
rotation for the
transform toolpath.

¢

BOTTOM

LEFT SIDE
150

[] 5et new origin

(v I[%][?]

inal.
rot in the

Four-Axis-Lesson-3-16
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7. Select the OK button to exit the View Selection dialog box.

8. Select the OK button to exit the Transform Operations Parameters dialog box.
9. Save your Mastercam file.

10. Activate a shaded view by selecting the icon at the top of the screen.
11. Backplot all the toolpaths.

12. To pick all the operations to Backplot pick the Select All icon E circled below:

26. The next step is to select the Backplot selected operations icon shown below:
Toolpaths | Solids|

Vi D% EPELR

27. Maximize the Backplot/Verify window if required.
28. Select the Home Tab if required.
29. Activate the options shown, belo

[[] Toolpath  [m] Stock
[¥] Tool Initial Stg

[¥] Workpiece [ Fixtu ‘.

Wisibilrty

isibility section of the Home tab.

,'00

ab at'the top left of the en.

x‘ of the Backplot tal

32. In the lower_ti the screen now er eed to slow by moving the slider
t as shown below.

30. Click on tt

Backplot

oth option in th

¢

Four-Axis-Lesson-3-17
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33. Now select the Play Simulation button to review the toolpaths.

0000000

34. After reviewing the Backplot of the toolpath use the Close button to exit Backplot.

2 Your part should look similar to the screen shot below.

Four-Axis-Lesson-3-18
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TASK 7:
MACHINE THE FIRST FACE OF THE SQUARE

2 In this task you will use a 0.75” diameter flat end mill to rough and finish the first face of the
square.

S For this example you will copy the first contour operation used to machine the first face of
the hexagon and then modify the copied operation to machine the first face of the square.

°|
he icon at the top of the screen. @t J

first contour operation, as indicated by the blue
ration for the hexagon is the first operation.

,‘00

e folder for this
elow the red arrow and

1. Activate a wireframe view by selecti
2. Inthe Toolpaths manager selec
checkmarks shown belo e

Toolpaths | Solids |

ww ik ESPcil 2 2

= EE Machine Group-1
E-AlL Properties - GENERIC HAA

ontaur (200 WIS 1-[Tply
‘ iy o

down t ight mouse b
he right mouse butto

eration. Keep hol

Toolpaths | Solids |

vk h W E

D Parameters - work ostet #0
a #1-0.7300 ENDMILLY FLAT -
' Geometry - (1) chainds)

2 Toolpath - 50.9K - FOUR-AXIS-LE

Move before
Move afker
Copy before

Copy after "— —

Cancel

Four-Axis-Lesson-3-19
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5. Your screen will look similar to the screenshot below on the left. Move the Insert arrow »

to the bottom of the list of operations by clicking the
toolbar:

=M re]
=22

Ej Parameters
----- i..2 Toolpath - 50,9 - FOUR-AXIS-LE:

Toolpath Group-1

= 1 - Contour (20 - [WCS: TOP] - [Tpla
Parameters - Work offset #0

a #1 - 10,7900 EMDMILLL FLAT - 3«

... 22 Toolpath - 9.6K - FOUR-AXIS-LES:
I:—:I--E 2 - Transform by Toolplane - Raokate a

- Contour (200 - [WhCS: TOP] - [Tpla

] Parameters - Work offset #0

b @ #1-0,7500 ENDMILLL FLAT - 3
i Geomekry - (1) chainis)

88 Toolpath - 9.6K - FOLR-AIS-LES)|

¥ icon on the Toolpaths Manager

el
=38

Toolpath Group-1

- 1 - Conbour (200 - [WCS: TOP] - [Tpla
D Paramekers - Work offsek #0

----- a #1 - 0.7500 ENDMILLL FLAT - 3/
' Geometry - (17 chain(s)

.88 Toolpath - 9.6K - FOUR-AXIS-LES:
[—:l--ﬂ 2 - Transform by Toolplane - Rotate a
Parameters

----- g Toolpath - 50,9 - FOUR-AXIS-LE:
=% 3 - Contour {200 - [WCS: TOR] - [Tpla
D Paramekers - \Work offsek #0

----- a #1 - 0.7500 ENDMILLL FLAT - 3/
' Geometry - (17 chain(s)

\ .. B2 Toolpath - 9.6K - FOUR-AXIS-LES:

P

Ellﬁ-3 Conkour (20 - [WCS: TOP] - [Tpla
D Parameters - Work offset 0
a #4 - 0.7500 EMDMILLL FLAT - 3/«

——FI @eornetry (1) chainfs)

.. 82 Toolpath - 9.6K - FOUR-AXIS-LES:

! W Add chain
| T hange side |
Rechain all

Sl

Sort opkions. ..

Delete chain

RecMn single

Analyze chain

Reverse chain
Skark poink
Edit tabs

Change at point...

Rename

In the Toolpaths Manager clickion the Geometry icon for the third operation as shown
below:

Four-Axis-Lesson-3-20
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8. On the screen you will now see the Chaining dialog box. Select Single chain.

¥ Chaining

(&) ]

() C-plane (%) 3D

EE

1

| 4

A

n

I

A1
1
1
1
!

9. On the graphics screen is
single line shown below:

ould look like the screenshot above, with the

iS not pointing to the left select the arrow from
he direction.

fully chained select the OK button at the bottom of

the Chaining dialog b

11. After the contour has be
the Chaining dialog box.

12. Select the OK button at'the bottom of the Chain Manager box.

Four-Axis-Lesson-3-21
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13. In the Toolpaths Manager click on the folder Parameters for the third operation as shown
below:

14. All the parameters and values you set in the first contour operation will still be set. No
changes required for: Tool, Cut Parameters, Lead/In/Out, Linking Parameters, Planes and
Coolant.

[ p— Cut Parameters

..... & Depth Cuts
............. Lead In.-'l:lut
----- % Break Through
------------- kulti Pazzes
F- ¢ Tabs

o — Linking Parameters

alti Passes from the list 0 left and ensure
g on the small ilPasses bo Make chanss C

,‘00

ctivated by
s shown below:

ulti Pagzses

Rough

Humber

Spaci

Firizh
Humber

Spacing

tachine finizh paszes at
(%) Final depth

F.eep tool down

Four-Axis-Lesson-3-22
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16. Select the OK button to exit Contour parameters.

17. Select the Regenerate all dirty operations button @ to remove the red X from the
contour operation you have just edited.

18. Save your Mastercam file.

19. Backplot this toolpath.

TASK 8:
MACHINE REMAINING FACES OF SQUARE
USING TRANSFORMTOOLPATH

]

2 Inthis task you will use Toolpath>Transform to machine the remaining faces of the square.

1. Inthe Toolpaths manager select only.the third contour operation, as indicated by the blue
checkmarks shown below.

EIE‘ 3 - Conkour (207 - [WCS: TOR] - [Tl

: | ] Parameters - Waork affset #0
: @ #1-0.7500 ENDMILLY FLAT - 3/
i -] Geometry - (19 chainis)

----- &5 Toolpath - 18, 4K < FOLR-AXI5-LE;

2. Frem'the menu bar select Toglpaths>Transform...
3. Onthe Types and Methods page setthefollowing. Ensure therefis a check for the contour
operation in'the Source operationslist. Set options as shown.below:

Transform Operation Parameters

Type and Methods | Rotate

[-Type Souce oo [ Remove comments [T Create new operations and geometry
(O Translate = == Machine Group-1 A
®F =l Properties - GENERIC HAAS 4 - A5 T 5
otate ‘— L]
=g Toolpath Group-1 [] Copy source operations
O Minor ED 1 - Contaur (207 - P25 TOR] - [Tplane T
--l:l 2 - Tranzfarm by Toolplafe - Rotate abaout «
tethad K Lo -7 3 - Contaur [2D] - [WES: TOP] -[Tplane: D
® Tool plag / [ Subprogram
[ Include origin
[ Save views Whork offzet numbering
(O Coordinate O o /
Source / (%) Maintain source operation’s
@ NI () Geometry () Agsign new
Group MCI output by 3 4 > I:l
() Operation order Cemmet
() Dperation ype O
o

v ?]
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4. Now click on the Rotate tab and set the following. If required click on the Select view icon
and select RIGHT SIDE.

Type and MEthDdS] Raotate ] Start angle
Instances Ratation view o
\L ‘/ Sets the beginning
) Aingle between \RIGHT SIDE | e angle for the rotate

# -3 —
- () Tokal sweep toolpath.

® e o R;t_ation angle

Sets the angle of
rotation for the
transform toolpath.

Four-Axis-Lesson-3-24
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TASK 9:
MACHINE POCKET ON BACK FACE

2 In this task you will use a 0.25” diameter flat end mill to rough and finish the pocket on the
BACK face using Toolpath>Pocket.

2 In this task you will not use the standard BACK Tplane, but will create a new Tplane using
Rotate planes from the Planes menu on the Status bar.

1. Select Alt-T on your keyboard to turn off the display of toolpaths.

2. Set the graphics view to Isometric View. J T Q‘

3. Select the Screen Fit icon found op of the screen to fit the part to the screen @
4. Activate a shaded view by.selec n at the top of the screen.

©- 04V %- |

,‘00

About ¥

About

About £

8. Click on the OK button when done .
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9. Inthe New View dialog box change the name to NEW VIEW BACK. Make changes as
shown below:

Mame / whork Offset #

NE% VIEW BALK v | O Get unique...

Origin [in view coordinates]
0. 0. Z0. | []Set as WCS

Sesociative [ Set new origin [ V’( ][ x ” C? }

10. Click on the OK button when done .
11. At the bottom of the graphics screen you will now see T/Cplane: NEW VIEW BACK

Gview: IS0 WCS:TOP T/Cplane:NEW VYIEW BACK |

e display shown below. The text BACK is facing

Note
At the bottom of the graphic
screen the status of the T
Construction pIan’set
VIEW BACK.

by selecting the

of the screen. J W ’ J‘
Toolpaths>Poc

will now see the Chaining ox. Activate C-Plane and ensure

(&) C-plane (30

G (]
Y]
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16. On the graphics screen is now a prompt to Select pocket chain 1 Zoom in as required and
select the line at the top of the BACK pocket as shown below:

| Select Pocket chain 1 |

phics screen should look like the screenshot below, wi
clockwise direction. If the arrow is not pointingito th
‘ocketehain 2 | -

Slat Mill

Four-Axis-Lesson-3-27
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20. On the left of the dialog box select Tool. Click on the Select library tool button and choose
a 1/4” Flat End Mill. . Make changes to this page as shown below:

M 2D Toolpaths - Pocket

LAY

=
Bl Tool dia: W

# Tool Mame Dia, Cor.rad L
@ 1 IMFLATENDMILL 075 00 g Cemerradis: m
L

2 1/4FLAT ENDMILL 025 oo 1}

Tool name: | 1/4 FLAT ENDMILL |

Len. offset: |2

Dia. offset:

oo Lead Ind/Out
Crepth Cuts
- Break Through
Linking Parameters
Home / Ref. Points —

Arc Filter / Tolerance Spindle drection:
Planes [WCS) '
~ Coolant i Feed rate: Spindle speed:

< ] | 2|
ick Yiew Sett — -
Bt e Sl Right-click tor options 8t

Tool T/4FLAT END
ngl Diameter 025 - . . Plunge rate: Retract rate:
Comer Radius 0 Select library tool... [ Filter tive W

Feed Rate g [ Farce tool change Rapid Retract
Spindle Speed 4500

Coolant On Comment

Tool Length 25

Length Offset 2

Diamneter Offset 2
CPlane / TP WEWVIEW BA..
Axiz Combina.. Default[1) []Tobatch

= edied
2 = disabled

® 2
v ][%] & | JJ ‘
21. Select Cut Pars [ nd make changes to thisqaie\

M achining direction
() Climb () Corwentional

‘ Standard

Tip comp

Roll cutter

ing Parameters
- Home / Ref. Paints

Arc Filker # Tolerance
. Plares WCS) o]l
& i | =]

‘2ate additior

Quick View Settings

Tool 1/4 FLAT
Tool Diarneter  0.25

Comer Radiuz 0

Feed Rate 8

Spindle Speed 4500

Coolant oft 0
TooiLergth 25 Stock to leave on walls m 1
B?:rﬁ::;”ésl?l. g Stock to leave on floors

CPlane / TP.. MEW WIEWE..
Aiz Combin...  Default [1)

v = edited
2 = disabled
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22. Select Roughing from the list on the left and make changes to this page.
X

2D Toolpaths - Pocket
Y EHE

- Toolpath Type |
Tool
Halder

Rough

/ Cutting method:  Congstant Dverlap Spiral

Cut Parameters

ntrMntlnn Zigzag Parallel Spiral -~ Parallel Spiral,  Moph Spiral — High Speed One 'way Tr&al
* Finishing Clean Comers |
- Lead In/Dut L4 I | ]
@ Depth Cuts Stepover percentage Minirnize taol burial Tolerance for remachining and constant overlap

& Break Thraugh

Linking Parameters

Stepover distance

Spiral inside to outside

------- Home / Ref. Paints

Roughing angle Display stock for constant overlap spiral

Arc Filter / Tolerance
Planes [WCS) L)
] i} | 2

Trochaidal cuts:

oif Full matenial only Entire pocket

Loop radius 01 -

Quick View Seltings

Tool 1/4 FLAT EN...
Tool Diameter  0.25

Corner Radius 0

Feed Rate g

Spindle Speed 4500

Coolant [al3
ToolLength 25

Length Offset 2

Diarneter Off... 2

CPlane / TP MNEW VIEW B
Auiz Combin...  Default [1]

Loop spaci

Corner smoothing radius

= edited
& = disabled

(VIIX)[@][?2]]

pand the list (if required)!an @

C oif

- Lead In/Out

Break Through

Home # Rel. Points

A Filter / Tolerance
Planes [WCS)

]

Toal Diamneter

Comer Radius 0 allow bourdary
Feed Rate ]
Spindle Speed 4500 O failure: only
Coalant Off if length exceeds:
ToolLength 25
Length Offzet 2
Diameter OFf... 2 Direction
CPlane / TP... MEWVIEW B.. [OF=""
Ais Combin... Default (1]

«  =edied

2 =disabled

(v][X][@][?
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24. Select Finishing from the list on the left and make changes to this page:

Toolpaths - Pocket

VY HH

Cut Parameters
Roughing
Entry Mation

@ Break Through
Linking Parameters
- Home / Ref. Points

A Filter / Tolerance
<o Planes [WCS]
i\ il

| 3

Owerride Feed Speed
[]Feed rate

Finizh
Passes Spacing Spring passes  Cutter compensation
|1 | |D m | |D ‘ | computer

~ | [ Spindle speed

Finizh outer boundary

Keep tool down

Thin veall

™~

Quick View Settings

Tool 1/4 FLAT EN..
Todl Diameter .25
Corner Radius 0
Feed Rate 8
Spindle Speed 4500
Coalant Off
ToolLength 25
Length Offzet 2
Diamneter OFf . 2
CPlane / TP... MEWVIEW B..
Awis Combin...  Default (1]
+  =edied
2 =disabled

[ Start finish pass at closest entity Machine finish paszes onlp at final depth

Optimize cutter comp in control

Machine finish passes after roughing all pockets

Z finish passes per
rough depth cut

Max calculated
finish step

b 2% rough stepdown
from Diepth Cuts

Finish direction

Clirnty Conventional

(v][( %] @[ 2]

25. Select the
26. Ensure th

plu

of Finishing exp

Depth Cuts
- Break Through
Linking Parameters

v By Filber A Tolerance

Planes [WC5)

Quick Yiew Settings
Tool 144
Tool Diameter 0,25
Comer Radius 0

Feed Rate 8
Spindle Speed 4500
Coolant On

ToolLength 25
Length Offset 2

- Haome / Ref. Paints

Lead In/Dut

Entry
Line
() Perpendiculal

Length 1

Ramp hej

[ Use point depth

lunge after first move:
Override feed rate

Diameter Off... 2

4 m J o»
= edited

2 = disabled

Enter on first depth cut anly

Overlap 0.0

E it

Ling
(@] Pem’r

Length

Rarnp b

Use point depth

¢

Exit on last depth cut only

Retract before last move

Override feed rate

v ][ %][&]

o)

ding the list and click on L

e
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27. Select Depth Cuts from the list on the left and make changes to this page:

M 2D Toolpaths - Pocket

Y HHE

- Toolpath Type ~

< Tod Depth cuts
Holder

I ax rough step:

# Finish cuts: D
Finish step:
& Break Through

Linking Parameters Keep tool dawn Depth cut order
- Home / Ael. Points (=) By pocket () By depth

Cut Parameters
aughing

[[] Use island depths
A Filter / Tolerance ] Subprogram
Flanes [WCS) b [ Tapered walls
S5 il | 3 Absalute Incremental [ E—
Guick Yiew Settings
|sland taper angle
Taal 1/4 FLAT EN

Toal Diameter  0.25
Carner Radius 0
Feed Rate ]
Spindle Speed 4500

Codlant 0ff
ToolLength 25
Length Offset

2
Diameter Off... 2
CPlane / TP.. NEWVIEW B
Awiz Combin.,.  Default (1]

«  =edied
2 =disabled

(v][(X][@][?]

the list on the le

d make changes to this page:

Ereak through

Lead IndOut
epth Cuts

ing Parameters
“ Home # Rel. Paints

Break through
arnoik

A Filter / Tolerance
Planes [WCS] b
< il | &

Quick View Settings

Toal Diameter
Comer Radius 0
Feed Rate ]
Spindle Speed 4500

Coalant Off
ToolLength 25
Length Offset 2
Diameter Off... 2

CPlane / TP... MEW VIEW B..
Awis Combin...  Default (1]

« = edited
& = disabled

(v][%][ @[ ?]
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29. Select Linking Parameters from the list on the left and make changes to this page as

shown below.

M 7D Toolpaths - Pocket

YW

e Toolpath Type =)
oor Tonl
< Holder

= Cut Parameters
- Roughing
Entry Motion
- Finishing
------- Lead In/Cut
- Depth Cuts
i Break Thiough
F.

- Hme # Ref. Paints

A Filter / Tolerance
<o Planes [WES] >
i\ il ] i|

Quick View Settings

Tool 1/4 FLAT EN..
Tool Diameter 0,25
Corner Radius 0

Feed Rate g
Spindle Speed 4500
Coalant Off

ToolLength 25

Length Offzet 2

Diameter OFf... 2

CPlane / TP... MEWVIEW B..
Awis Combin...  Default (1]

+  =edied
2 = disabled

(& &bsolute () Incremental

Usze clearance only at the
start and end of operation

(&) Absolute () Incremental

() Absolute () Incremental

Ahzolute

C () Incremental

g Parameters | |
Home / Ref. Points

A Filter #
. ) iC5)

[ Coalant ~|
£ i | =)

Tolerance

Tool
Tool Diameter  0.25
Comer Radius 0

Feed Rate a
Spindle Speed 4500
Coolant Qff

ToolLength 25
Length Offset 2
Diameter Off... 2
CPlane / TP, MEWVIEWE...
Auiz Combin...  Default (1)

« = edited
& = disabled

‘Working coordinate system

TO,

Origin [in view

IEV BACK

Origin [in view coordinates]

ane and create
a toolpath (or
wirepath),

Mastercam will
automatically
output the work
offset when you
post the operation.
Number the offsets
sequentially from
zero, or enter —1 to
not assign any
offset to the view.
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31. When confronted with the Update View dialog box activate Update just this operation
without changing the view.

Update View |g|

Changing pour work, offzet value will update view TOP and ang
operationz that uze TOP.

() Update the view and all operations that uze this view

() Create a copy of the view and update just this operation

(%) Update just this operation without changing the: views

N AT

32. Click on the OK button when do

33. Select Coolant from the Jist on t en up the drop down menu for Flood and set it to
On.

34. Select the OK button to Pocket operation.

35. Save your Masterca
36. Backpilot this toolpa
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TASK 10:
MACHINE OPEN POCKET ON BOTTOM FACE

2 In this task you will use the 0.25” diameter flat end mill to rough and finish the open pocket
on the bottom face using Toolpath> Pocket.

1. If required select Alt-T on your keyboard to turn off the display of toolpaths.
2. Activate a shaded view by selecting the icon at the top of the screen.

(& 04T %~ |

3. Open the Plane drop down menu on the Top toolbar and select Named Views...
2-ie-@-00
j Top (WCS)
m E Front pwes)
— B Right (wcs)

w Planes by solid Face

Eﬂ Flanes by geometry

@ Mamed Yiews. ..

E Flanes = Gvigw

Qrigin (i view coordin...

log box, select BOTT%ivate
H0.w0. 200
H0.w0. 200

#0040, 200 ‘
#0040 200

0
KEW WIEW BACK

152t new arigin m m

5. Select the OK button to exit the View Selection dialog box.
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6. Dynamically rotate the display similar to the display shown below. The text BOTTOM is
facing up.

Note

At the bottom of the graphics
screen the status of the Tool and
Construction plane is set to
BOTTOM.

-

GviewPNot Saved WCS:TOP T/Cplane’

8. From the menu bar sele paths>Pocket...

the Chaining dialog box. Activate C-Plane and se
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10. On the graphics screen is now a prompt to Select the first entity. Zoom in as required and
select the line at the bottom of the pocket as shown below:

XS,

to ight

11. After selecting the our graphics screen Id look like the screens
green arrow-pointing right'in a clockwise di . If the arrow is not p
i b

select tt o reverse the dir n.
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12. After selecting the first line in the Partial chain you are then prompted to Select the last
entity. Select the line at the bottom of the slot as shown below:
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15. On the left of the dialog box select Tool. Select the 1/4” Flat End Mill. Make changes to
this page as shown below:
M 2D Toolpaths - Pocket

LR

- Toolpath Type A
| Tool dia
Halder # Tool Mame Dia. Cor rad  Lengt .
® 1 3MFLATENDMILL 075 00 20 e (el
Cut Parameters @ 2 1MFLATENDMILL 025 0D 05
- Rioughing = Tool name: | 174 FLAT ENDMILL
Entry Mation
= Finishing Tool # - Len. offset:
oeeees Lead InfOut
epth Cuts Head # D Dia. offset:
reak Through  —
= Linking Parameters
Hormne / Ref. Points
Arc Fileer / Tolerance Spindle drection:
- Planes [+C5) | .
£ Al I 2 Feed rate: Spindle speed:
] [0 | 3|

Quick View Settings SFM

Right-click for aptions

}Sg; Diameter 01545 FLATEN Flunge rate: Retract rate: |B.
Comer Radius 0 [ Fiter ctive: m .

Feed Rate [ Fores taol change: Rapid Retract
Spindle Speed 4500

Coolant On Comment

ToolLength 25

@

Length Offset
Diameter OIf...
CPlane / TP... BOTTOM
Az Combin..  Default (1) []Ta batch

ra R

= edited
2 = disabled

P
(vI%[@][?2]f ‘
16. Select Cut Para the list on the le d make changes to thisppage.
. 5 \ en pocket cutting method\

Machining direction

@ Climb () Conventional

- Entry Mation
hishing
Lead In/Out

T Break Through — —
Linking Parameters
Home # Rel. Points

A Filter / Tolerance
Planes [WCS]
£ i | 1B

= adtio MU cperation

Toal

Toal Diamneter
Corner Radius 0
Feed Rate ]
Spindle Speed 4500
Coalant On
ToolLength 25
Length Offzet 2
Diameter OFf... 2
CPlane / TP... BOTTOM
Awis Combin...  Default (1]

Stock to leave on walls
(| Use open pocket cutting method

Stock to leave on

L 4
o 4§
N

Use Standard pocket for clased chaing

« = edited
= disabled

(vI[% @[ 2]
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17. Select Roughing from the list on the left and make changes to this page.

VA

<o Toolpath Type ~|
+ Toal Fiough .
Holder Cutting method:  Open
Al
- Cut Parameters _|
3 Zigzag Conztant Parallel Spiral — Parallel Spiral. — Morph Spiral High Speed One Way T
) Ovwerlap Spiral Clean Corners bl
< i | =

: Stepover percentage m Minimize tool burial
@ Biesk Thiough - Tolerance for remachining and constant overlap

- Linking Parameters Stepover distance 0125 Spiral inzside to outside z 00125
: Home / Ref. Paints
Roughing angle Digplay stock for constant overlap spiral

A Filter / Tolerance

Planes MCS) o .
< = 1 B Trochoidal cuts:
off Full raterial anly Entire pocket
Guick Yiew Settings
Taal T/4 FLAT EN

Tool Diameter  0.25 Loop radius 01 I

Comer Radius 0

Feed Rate ]

Spindle Speed 4500

Coalant On Loop spaci
ToolLlength 2.5 v
Length Offset 2

EE::;E; ?g EDTTDM Cormer smoothing radius “

Awiz Combin.,.  Default 1]

& = disabled @
(v (% ][Q][? JJ ‘
18. Select the plus sign to t t of Roughing t and the list (if required),and 0
Motion. k \

= Cut Paramete
- — "

19. Select OFF in the Entry Motion page.
B 7D Toolpaths - Pocket

L=

() Helix

B v Cut Parameters
= Raoughing
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20. Select Finishing from the list on the left and make changes to this page:

M 7D Toolpaths - Pockat

Y HE

X

Taolpath Type
-~ Tool
Halder

- o Cut Parameters
aughing
+ Entry Mation

Lead In/Out
Depth Cuts

reak Through
Linking Parameters

- Home / Rel. Points

Arc Filker / Tolerance
Planes [WCS]
2] i}

~
| @&

Guick Yiew Settings

Finish
Override Feed Spesd
Passes Spacing Spring pasees  Culter compensation []Feed rate
|1 | |D.D1 | |D ‘ | computer L | [ Spindle speed

Finish outer boundary

Optirize cutter camp in cantrol

[ Start finish pass at closest entity Machine finish passes only at final depth

Keep tool down

Thir wall

Machine finish passes after roughing all pockets

2Z finish passes per
rough depth cut

Max calculated
finish step

Tool

Tool Diamneter
Corner Radius
Feed Rate
Spindle Speed
Coalant

Tool Length
Length Offset
Diameter OIFf...
CPlane / TF...
Az Combin

1/4 FLAT EN..
025

@ o

4500

On

25

2

2
BOTTOM
Default (1]

«  =edied
& = disabled

Max raugh stepdown
fram Depth Cuts

Finish direction

Climb Conventional

(v [ % ][]

?

H

J

21. Select the plu
22. Ensure the

Quick Yiew Settings

Length

Ao
Radius

Sweep

Tool

Comer Radius 0
Feed Rate

TAFLATEN.
Tool Diameter 026

S

Spindle Speed 4500

©) Perpendicular

Ramp height

Helix height

@ Tangent
LTI

@ Tangent
1250 % 0N

Tpendicular

Fiamp height

Aic
FRadius

0o

Sweep

Heli: height

Use exit paint

Coolant On
Toollength 25
Length Difset 2
Dismeter Off.. 2
«

= edied
2 = disabled

ding the list and click on L
on the small Lead In/Out
e following changes as

X
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23. Depth Cuts and Break Through should not be activated.

=« Cut Parameters
EI ........... ngghing
I Entry Mation
EI ----------- Finizhing

v Lead InfOut

H & Depth Cuts

M 7D Toolpaths - Pocket

Y EHE

...... Toolpath Type L)
| .
...... Halder

(& &bsolute ) Incremental

Use clearance only at the
start and end of operation

- Cut Parameters

= Roughing

« Entry Mation

Finishing

« Lead In/Out
& Depth Cuts

& Absolute

...... F C > Sifbsel. e

eed
| Spindle

() Abzolute () Incremental

Axiz Combin

Default [1)

v = edited

& = disabled
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25. Scroll down the list on the left and select Planes(WCS). Set the Work offset to Zero.

B 2D Toolpaths - Pocket

X

Tool 1/4 FLAT EM.
Tool Diameter  0.25

Comer Radius
Feed Fate
Spindle 5peed
Coolant

Tool Length
Length Offset
Diameter OIF...
CPlane / TP,
Auis Cornbin...

0

@

4500
On
25

ra R

BOTTOM
Defaul (1)

v = edited
& = disabled

¥V W& Assigns a work
S——e 3 offset code to the
= CutParamelers 1 VIEW. When you
= R use the view for a
= Finishing Working coordinale system Taal plane Camp / canstiustion plane Tplane and create
...é“[\;;}fﬁ::mut 3 [ TOP | BOTTOM I BOTTOM a tOOIpath (or
& Break Thioush ;
= '—i”kli_fl‘ngnf':'ja;“::egnims Drigin (in view coordinates) Origin (in view coordinates) Diigin in view coordinates) erepath)’
drc Filer / Tolerance § @ - @ : Mastercam will
... ] . mo | o]
Bl S e [+] e [+ e automatically
= 2 : ‘ output the work
Duick View Sellings offset when you

Work Offset #

post the operation.
Number the offsets
sequentially from
Zero, or enter —1 to
not assign any
offset to the view.

vI[%][@][ 2]

L

the left. Ope

exit Pocket ope

O

n ‘he drop down menu for Flﬁ n@

*

X
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TASK 11:
MACHINE POCKET ON TOP FACE

2 In this task you will use a 0.25” diameter flat end mill to rough and finish the pocket on the
TOP face

S For this example you will copy the fifth operation used to machine the pocket on the BACK
face and then modify this copied operation to machine the pocket on the TOP face.

1. Set the graphics view to Isometrij J D@ Q‘
2. Activate a shaded view by ti on at the top of the screen. | =N @".

3. Now dynamically rotate the di similar to the display shown below. The text TOP is
facing up.

Note
At the bottom of t rap
screen the status
Construction

Gyiew :Not Saved : Cplane:TOP
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4. Before moving on, let’s organize the operations in the Toolpaths Manager. Click on the
minus sign for each operation to collapse the tree structure of these operations.

|—h~ = 6 - Pocket {Clpen]l|

5. Inthe Toolpaths manager select only the fifth Pocket operation, as indicated by the blue
checkmarks shown below. This fifth operation is used to machine the pocket on the BACK
face.

= BB Machine Group-1
-1l Properties - GENERIC HAAS 4 - ARIS WMC
é---gg Toolpath Group-1

[ 1 - Contour {209 - [WCS: TOP] - [Tpla
D 2 - Transform by Toolplane - Rotate a
£ 3 - Contour (20 - [WCS: TOP] - [Tpla

{3 4 - Transform by Toolplane - Rotate a

5 - Pocket (Standard) - [WiCS: TC

¢ & - Pocket {Open) - [WCS: TOR] - [Tpl

6. To copy this operation Hold down the Right mouse button over fifth. Keep holding the
right mouse button down and drag below the red arrow and release.

Mowe before

Mowe after
Copy before
Copy after -1

Cancel

8. Yoursscreen will look similar to the screenshot below on the left. Move the Insert arrow »

to the bottom of the listof operations byyclicking the v| icon on the Toolpaths Manager
toolbar:

522 Toolpath Group-1 EI---B; Taalpath Group-1

-7 1 - Contour (203 PWESHTOR] - [TpIaI --1':! 1 - Contour (207 - [WCS: TOP] - [Tpla
-7 2 - Transform by Toolplane S Ratate a ED 2 - Transform by Toolplane - Rokate &
L3 3 - Contour (200 - [WCS: TOF] - [Tpla --F_‘l 3 - Conkour (20 - [WCS: TOP] - [Tpla
D 4 - Transform by Taolplane - Fotate a D 4 - Transform by Toolplane - Rokate a
&-[ 7 5 - Packet (Standard) - [WCS: TOR] - L1 5 - Packet: (Standard) - [WCS: TOP] -

\D £~ Pocket fQpen) - (WS TOP] - [Tpl -7 & - Pocket (Open) - [WCS: TOP] - [Tpl
= w79 7 - Packet (Standard) - [WCS: TOP] -
=847 - Pocket (Standard) - [WCS: TOP] - | r"
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9. Inthe Toolpaths Manager click the plus sign to the left of operation 7 Pocket to expand
the list. Now click on the folder Parameters for the seventh operation as shown below:
EIE} 7 - Pocket (Standard) - [WiCS: TOP] -
| | | Parameters - Wark offset #0
a #2 - 0,2500 EMDMILLL FLAT - 1):
- Geometry - (1) chain(s)
B8 Toolpath - 30.9K - FOUR-AXIS-LE!

10. All the parameters and values you set earlier in this copied pocket operation will still be set.
The Only changes required are for Linking Parameters and Planes (WCS). Select
Linking Parameters and make changes to this page as shown below. The Depth is set in
Incremental at a depth of -0.25.

M 2D Toolpaths - Pocket
Y HA

~ Toolpath Type ~
Toal
Holder

3

=l Cut Parameters

o Entry Motion
Finishing

Lead In/Out
epth Cuts
Break Thiough
nking Parameters

Home / Ref. Points

B (#FAbsalte O Incremental

O &bsolute (%) Increment:

A Filter / Tolerance
Planes [WCS)

Tool 174 FLA Top of stock... | (@

Toal Diameter  0.25
Carner Radius 0
Feed Rate &

e (¥ Incremental

eft and select Planes ). T
BACK at prese

ool plane and Construction
to change the Tool plane to TOP.

Y constuchion plane

WEW WIE'W BALCK

Ongin [in view coordinates)

Select kool plane view
Wiark, offset E [] Display relative to wWCS
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12. In the View Selection dialog box select TOP and un-check Set new origin.

View Selection | X |
i
h arme x Origin [in view coordin.. | 'woff #

S T v N I
FROMT ®0.%0. 20, 0

BALCK, #0020,

BOTTOM w00, 20, 0

RIGHT SIDE #0020

LEFT SIDE #0020

150 #0020

MEW WVIE'W BACK, ®0.%0. 20,

e Tool planeis set t
. Click on the right
onstruction plane
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15. Now set the Work offset to Zero.

M 2D Toolpaths - Pocket

L=

Toal plane

Comp # construction plane

N

TOF ./

Qriginy [in view coordinates]

x o]
v |
I

...... Todl ~
------ Halder
e Cut Parameters
= Roughing
H Entry Mation Wwarking coordinate system
inizhing =
- Lead Inf0ut I TOF
~ Depth Cuts
Eraak Thiough Qrigin [in view coordinates]
=« Linking Parameters
‘o Home / Rel. Points % E]
------ Arc Filker / Tolerance
e A N
------ Caalant |
& T & :
Quick Yiew Settings
Tool 1/ FLAT EN...
Tool Digmeter  0.25
Comer Radius 0
Feed Rate ] ‘whork offset
Spindle Speed 4500
Coolant Off
ToolLength 25
Length Offeet 2
Diameter OfF.. 2
CPlane / TP.. TOP
Auic Combin...  Default (1]
= edited
& = dizabled

| TOR

Qrrigity [in view coordinates]

E %
[+]

(VI(®[@][2]]

- Chain Manager

add chain
Zhange side

Rechain all

¢

1la elect Rechain all.

Four-Axis-Lesson-3-47



Four-Axis-Lesson-3

21. On the screen you will now see the Chaining dialog box. Activate C-Plane and ensure
Chain is selected.

. 7l |Cplane
K Chaining —| | Chains only entities that are parallel to the current
construction plane and at the same Z depth as the first
[ @T ‘ @“ entity you chain. In Window, Area, or Polygon chaining,
\‘. chains only entities that are on the current construction

plane and at the current Z depth.

(%) C-plane (3D
—{@D| [ 4k

22. On the graphics screen is now a prompt to Add chain 1. Zoom in as required and select the
line in this pocket as shown below:

Note
At the bottom of the graphics

screen the status of the Tool and
Construction plane is now set t
TOP.

Add Chain: 1

Gvie t Saved WCS:TOP T/Cpla

O

0\6

Four-Axis-Lesson-3-48



Mastercam Training Guide

23. After selecting the line your graphics screen should look like the screenshot below, with the

green arrow pointing left. If the arrow is not pointing to the left select the arrow from
the Chaining dialog box to reverse the direction.

Add Chain: 2

2 Fa
¥ X
\\]/-—

Gview:Not Saved WCS:TOP

elect the OK button Q b

xhe

25. Select t in Manager box.

26. Se er @ on . "* | to remove the
i d

inus sign to the | is last operation to colla it.

' 'S
S

t this toolpath.
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TASK 12:
DRILL HOLES ON FRONT FACE

< Inthis task you will drill the two holes on the front face with a 0.25” centre cutting Flat
End Mill.

1. Activate a shaded view by selecting the icon at the top of the screen.

(©- 047 %- \

display shown below. The text TOP is facing up.
Note

At the bottom of the graphics
screen the status of the Too
Construction plane is set

2. Dynamically rotate the di

ie t Saved WCS:TOP T/Cpl

. 4

on the top toolb t FRONT (WCS).

pen the Plane drop d
SHIER N @ %
i T-:up{

n @
G Right

C5)

*

4. At the bottom of the gr n will now see T/Cplane: FRONT
Gview:Not Say OP T/Cplane:FRONT ‘
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5. From the menu bar select Toolpaths>Drill...

6. Now you are prompted to Select points and the Drill Point Selection dialog box appears. All
you need to do now is snap to the centre of the two circles. Move the mouse and position
the cursor over the center of the left circle shown below, you will notice a circle appears
as you move closer to the center of the circle, this is the visual cue for Arc center. Ensure
the visual cue for Arc center point appears before you select the point. Use the left
button of your mouse to pick this center point. Now select the centre of the second hole
using the same method.

| Select points. hit Escape when finished |

r====a===-==

the Drill Poin

ection dialog window tk\o

Toolpath Type
-
Halder

Dia. Cor.rad.  Lengt
07 0o 20
02 00 05

*

Cut Parameters

Linking Parameters
~& Tip Comp
Home / Re

Len. offset:
Dia. offsat:

Plares WCS)
Coolant

Canned Text
Misc Values
s Control

- e Combination
Spindle direction: | Chw/
<o Rotany Axis Control ARl
Feed rate Spindle spead: | 4500
£
Quick View Settings — FPT. | 0.0004 SFM |294.5026
Tool 1/4 FLATEN. .
Tool Diameter  0.25 - Plunge rate; |5.4176 Retract rate: |B.4176
Cormer Radius 0 Select library tool.. OF . A
Feed Fiate s orce toal change apid Retract
Spindle Speed 4500
Coolant off Eomment
ToolLength 25
Length Offset 2
Diamneter Off... 2
CPlane / TP... FRONT
Asiz Combin...  Default [1] [] Ta batch
Tip comp Qff
v = edited
2 = disabled
(vI][®][@][?]
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10. Select the Linking Parameters page and make the changes as shown below.

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

Y HE

Taolpath Type
o Tool
- Holder

Cut Parameters
=¥l | inking Parameters

(& tbsolute (O Incremental

Use clearance only at the
start and end of operation

Home / Ref. Points

- Planes [WCS)
+ Coolant
Carned Test
Misc Yalues
=] Avig Contral
Asis Comnbination
Riatary Axis Control

(& Absolute (O Incremental

Quick View Settings

Tool T/4FLATEN..
Tool Diameter 0,25
Corner Radius 0

() Abzolute (3 Incremental

Feed Rate ]
Spindle Speed 4500
Coolant Off

ToolLength 25
Length Offset 2
Diameter Off... 2
CPlang / TP... FROMT
Aigiz Combin.,.  Default (1]
Tip comp aif

Incremental

« = edied
2 = disabled

(vI[R] @[ ?

)

sure the values are as

 / construction plane

%O

FRONT

Origin [in view coordinates)

t rilling function.

st operation to collapse it.
16. Save your Masterca
17. Backplot this toolpath.
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TASK 13:
DRILL HOLE ON HEXAGON AT FRONT

2 In this task you will drill the hole on the hexagon at the front with a 0.25” centre cutting Flat
End Mill.

1. Select an Isometric view @ and then Screen Fit @

2. Dynamically rotate the display similar to the display shown below. The text TOP is facing up.
Note

At the bottom of the graphics
screen the status of the Tool and
Construction plane is set to TOP.

,‘00

/

WCS:TO Cplane:TOP

10 >View Manager fro tatus bar.

¢

v | WCS

Manager Dialo? t eometry button as shown below.
20

From the

h metry button to create a new view based on
(] Display anly vi (ﬂ ry in your part.

MHame

TOP lastercam will prompt you for the necessary geometry and

Copy + FRONT =r information needed to create the view.
BACK.

Relative... & BOTTOM
RIGHT SIDE

Geametry... LEFT SIDE

4
|r- View Manager
|
|
|

150

e
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5. At the graphics screen you will be prompted to: Set construction plane by geometry
Cplane by geometry. Select the arc of the hole shown below. Make sure the XYZ tripod
is the same as the example below right with the Z axis arrow pointing up from the hole, X
axis pointing to the right as shown below right. Use the arrow buttons in the Select view
screen to cycle through to the correct coordinate system.

Set construction plane by geometry
Cplane by geometry

Select view |E|

Wiew 2 of 8

| _v|

o
WX

6. Select the green chec
In the New View dialo

O

(Cplane) columnand T
below.

M ame
& 1oP
" FRONT
BALCK.
" BOTTOM
RIGHT SIDE
LEFT SIDE
150
" NEW VIEW BALCK,
MEW WIEW HE= HOLE
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10. In the lower right of the view manager dialog window change the origin coordinates to X0 YO
Z0.

Crigif [in wiew coordinates]

[ ] Enable origin

0 Update araphicz view when
WS changes

CT D ‘woff#
X

Set curent wigw and origin

[¢] (=] []

Qrigin [in wiew coordinates)

“WIEMWS HE:< HOLE

[ Enable origin

wiork Offset #

Comment

12. Click o
13. Atthe b
(Not Save

Gyiew:Mot Saved WCS:

@] to complet

of the graphics s&en

see T/Cplane: NEW VIEW HEX HOLE

ne:NEW YIEW HEX HOLE (Not Saved)
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14. From the menu bar select Toolpaths>Drill...
15. Now you are prompted to Select points and the Drill Point Selection dialog box appears. All

you need to do now is snap to the centre of the circle. Move the mouse and position the
cursor over the center of the circle shown below, you will notice a circle appears as you
move closer to the center of the circle, this is the visual cue for Arc center. Ensure the
visual cue for Arc center point appears before you select the point. Use the left button of

your mouse to pick this center point.

| Select points, hit Escape when finished |

16. Select the OK b the Drill Point S

o
0\6

ection dialog window to ctﬁ te o

o ut Parameters
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18. Select the Tool page select the 1/4” flat end mill Ensure the page parameters are as
shown below:

B 7D Toolpaths - Drill/Circles Simple drill - no peck

Y EHW

Toalpath Type
v Todl dia
Holder 3 Tool Name Dia. Cor. rad. | Lengt X
------ ® 1 3MFATENDMILL 075 00 20 CameieEs
Cut Parameters @ 2  1MFLATENDMIL 025 00 05

Tool hame: | 174 FLAT ENDMILL

Linking Parameters

@ Tip Comp
Home / Ref. Points Tool # Len. offset:
o Planes fwCS] Head # IC' Dia. offset: |2

------ Coolant

- Canned Text
- Misc Walues
Luis Control

Aiziz Combination Spindle direction:

Ruotany dwis Control
Feed rate Spindle speed:

| i | =
SFM

|~

Quick Yiew Settings
Tool 144 FLATEM...

Tool Dismeter  0.25
Cg;al;n;;ij; i Select library toal... [ Filter Activ

Feed Rate 8

Spindle Speed 4500
Caolant oft
ToolLength 25

Length Offset 2

Diameter Off... 2
CPlane / TP... UMDEFINED
Ariz Combin...  Default [1) []Tobatch
Tip comp Off

Right-click far options

Retract rate:

[[] Force tool change: R apid Retract

amment

= edited
2 = digabled

B 2D Toolpaths - DrillfCircles Sir Irill - no peck

Mise Values

= Azis Control
e iz Combination
weeeees Fotany iz Control

[raw ] [fo]

(%) Absolute

Quick View Seflings

Tool Diameter
Comer Radius 0
Feed Fate a
Spindle Speed 4500
Coalant aff
ToolLength 25
Length Offsst 2
Diarneter OfF.. 2
CPlane / TP... UNDEFINED

Agis Combin...  Default [1) Incremental
Tip comp Off

v = edited

2 = disabled

(v][®][Q])[?]

20. Tip Comp should not be activated.
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21. From the list on the left select Planes(WCS). Ensure the values are as below. Work offset

to Zero. Click on the View Selection button to select a new view ’_ .

Wforking coordinate spstem

»

| TOP

Origin [in view coordinates]

T ool plane

I MNE'w WIEWw HE= HOLE ‘/

Origin [in wiew coordinates]

]
[«

Comp / conztruction plane f

I MNE WIEW HEx HOLE

Origin [in wiew coordinates]

I = s

23. Click o
24. Select t

25. Select the utton - to
26. Click on the minus sign to
27. Save your Mastercam fi
28. Backpilot this toolpat

age, and s

eft i operation to collapse it.
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TASK 14:
DRILL HOLE ON HEXAGON AT BACK

USING TRANSFORM TOOLPATH

2 In this task you will a drill hole on the hexagon with a 0.25” centre cutting Flat End Mill.
2 You will use Toolpath>Transform to drill the hole on the back face of the hexagon.

1. Inthe Toolpaths manager select only the ninth operation, as indicated by the blue
checkmarks shown below.
{0 7 - Pocket (Standard) - [WCS;
D & - DrillfCounterbores [WiCS! TO r
m 9 - DrillfCounterbare - [WiCS: |-‘ﬂ

e

Ipaths>Transform...
e Source operations list. Set options as shown beé

2. From the menu ba
3. Onthe Types and, Me
the ninth drill ¢ peration i

Transform Operal -ameter

A N
Type and Metha Rotate ‘

Source operatio

=SR]t achin

page set the following. Ensure there is only a ‘

F] OvE comments

] Create new aperations 2 =0ty

F.eep th® o Op e

o
Dizable
coLce O

4 - 85 VMO

- 1 - Conto - [WLCS: TOP] - [Tplane:
-7 2 - Transform by Toolplane - Fotate about
- - Cantaur (201 - [wC5: TOF] - [Tﬁ

- Tranzform by Toolplane - Rotate abd

%) Tool plane

Incremental

[ Include origin - Pocket [Open] - [wC5: TOF,
) - Pocket [Stand :
[]5ave views ) Dﬁﬁfl;nl.[mt:?hnalr Wwark offset numbering
() Coordinate - DiillCounterbore

O Of /

(%) Maintain source operation's

Source
oo () Assign new
Growup MCI autput by Increment D

() Operation arder

i tatch existing offzet
|drigue subprograms ateh exsting offeets

(*) Operation tpe K

O | Customn Parameters. .

(v ][ % ][ 2]
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4. Now click on the Rotate tab and set the following. If required click on the Select view icon

and select RIGHT SIDE.

Inztances

— * Angle bebween
'

Total zweep

O 0

Fatation wigw

Start angle

\RIGHT SIDE

|[ﬂi

Sets the beginning
angle for the rotate
toolpath.

Rotation angle

.4

Sets the angle of
rotation for the
transform toolpath.

5. Select the OK button
6. Click onthe i
7
8

e left of this last o

Operations Parameters Oog b

tion to collapse it.
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TASK 15:
VERIFY THE TOOLPATHS USING A SUPPLIED STL FILE

2 Mastercam's Verify utility allows you to use solid models to simulate the machining of a part.

< |If you are using a Training Guide to go through this Lesson the required STL file is on the
multimedia DVD that came with this text in a folder called Mastercam Files. If you are using
the Online Course content this file is available in Step 2 of this Lesson on the online content
screen.

1. Locate the supplied STL file FOUR-AXIS-LESSON-3.STL and copy the file to the same
folder that your Mastercam files resides in.

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

EGE®

3. Select the Screen Fit icon found a op of the screen to fit the part to the screen @
4. Now dynamically rotate the disp @7 |f to the display shown below. The text TOP is

facing up.
A o

to verify by picking the Select All icon i
rify Options icon.

5. Inthe Toolf
6. Inthe Toolpa

Toolpaths | Solids |
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7. Inthe Backplot/Verify Options window activate the radio button for File and then select the

Browse icon.
oo T e
Stock |
I
() Stock Setup I
Min poink: Mazx paink: Margins:
3 |0.0 | |0.0 | | 0.0 | [ Scan toolpath{s) ]
i | 0.0 | | 0.0 | | 0.0 | [ Use Stock Setup values ]
z | 0.0 | | 0.0 | | 0.0 | [ Pick stock cormers. .. ]
() Box
() Cylinder
Cylinder axis: @ x ¥ z
Cylinder diameter: Center on axis
NWEEE
@ File G:\CAMINSTRUCTOR-IN-WORK\MASTER:
Stock model
Cutter comp in control
Curve tolerance:
STL tolerance: o

he STL
der Mastercam

11. Maximize the Ba @ ify window if re

12. Activat o] shown below in th
Toolpat activated. ‘
Toolpath tock

Tool Initial St
Workpiece Fixture
Visibility

mion of the Home tab. Initial Stock and
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13. The stock appears as below:

14. Activate the Color Loop to cha lor of the tools for the verified part.
15. In the lower right corner es set the run Speed to slow by moving the slider
bar pointer over to the left 0

Speed:

16. Now select th i ion button to revi e toolpaths. ! \o

17. Select the Close button E in the top right hand corner to exit Verify.
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TASK 16:
POST AND CREATE THE CNC CODE FILE

v

from the

1. Ensure all the operations are selected by picking the Select All icon
Toolpaths Manager.
2. Select the Post selected operations button from the Toolpaths Manager.

Toolpaths | Solids |

ik % EPEa®

3. Inthe Post processing window, make the necessary changes as shown below:

Active post: Select Post

[GENERIC H&AS WF-TR_SERIES B4 MILLPST
[C] Output MCx file descriptor Properties...
N file:

) Overwrite Edit
[OF MC extension:
[ 5end ta machine Communications
[] MCIfile
Ovenwrite Edit

e in the NC File name field FOUR-
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8. Scroll down and review the NC file. Note the various A-Axis moves to machine the pockets
and holes.

J FOUR-AXIS-LESSON-3.NC X |

1 =

2 03

3 (FOUR-AXIS-LESSON-3)

4 (DATE=DD-MM-YY - ©9-84-13 TIME=HH:MM - 14:31)

5 (MCX FILE - G:\CAMINSTRUCTOR-IN-WORK\MASTERCAMXS-MULTI-AXIS-LESSONS\FOUR-AXIS-LESSON-3\COMPLETEDFOUR-AXIS-LESSON-3.MCX-7)
6 (MC FILE - C:‘\USERS\NEW\DOCUMENTS\MY MCAMX7\MILL\NC\FOUR-AXIS-LESSON-3.NC)

7 (MATERIAL - ALUMINUM INCH - 6861)

8

(T1] 3/4 FLAT ENDMILL|H1|D1|TOOL DIA. - .75)
9 (T2| 1/4 FLAT ENDMILL|H2|D2|TOOL DIA. - .25)
1@ N1 G298

11 N2 GB G17 G48 G49 634 Goe

12 N3 T1 M

13 N4 GB G99 G54 X-1.485 Y-1.1469 AB. 53008 M3
14 N5 G43 H1 Z2.

15 NG M3

16 N7 Z.9375

17 N8 G1 Z.6875 F7.

18 N9 X-.855

9. Select the in the top
10. This completes Four-Axi

FOUR-AXIS-LESS

came with thi called Masterca
content the i vailable in thi son on the online conte

S Ifyou are using a Tr e the required exercise files are on the multi ia D @
[ iles. If you are using the On ourse

FOUR-A ESSON-3 R
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FOUR-AXIS-LESSON-3 EXERCISE #1
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