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Objectives

For Multi-Axis-Lesson-1 you will generate the toolpaths to machine the part on a CNC vertical

milling machine with multi-axis capability. The part will be held in a machine vise and a

Trunnion table as shown below will be utilised to machine the angled face and pocket. This

Lesson covers the following topics:

< Open an existing file containing:
The solid geometry for the machine vise and
Wireframe geometry for the part

o Establish Stock Setup settings:
Stock size

Create points to be used for Trim toolpath
Material for the part

Feed calculation

< Generate milling toolpath consisting of:
Using the View Manager

Using Views, Tool Planes and Construction Planes
Create Face and Pocket toolpaths

2 Inspect the toolpath using Mastercam’s Verify and Backplot by:
Launching the Verify function to machine the part on the screen

Generating the NC- code

=4
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MULTI-AXIS-LESSON-1 DRAWING

Multi-Axis Lesson-1
Material: Aluminium T6O61
All Dimensions in Inches

6.000
CAMInstructor. COM

3.000

Multi-Axis-Lesson-1-2



Mastercam Training Guide

TOOL LIST

> Two cutters will be used to create this part.

< 3.0 diameter face mill to machine the 30 degree angled face.

< 0.375 diameter flat end mill to machine the pocket. The pocket depth is 0.125.

Tococl List of COMPLETED-MULTI-AXT=-LESS0N-—-1 .MCX
Proj.sPart MNo.: O Date : 11721708
Drawing HNo. : 1 Custoner HEES
Prog. HNo. : 1 Programmer : 1
Tool type 2 Face mill 2" Face Mill
Mamufact.code :
Chuck :
Taool Number : 1 Feedrate : 20
Diameter H 2 RFM 2500 Plunge feed r.: 20
Corner radius : u} Tip angle H 45 Diam. offset : 1
Flute length : 1.575 HMaterial : ALUMINUM ... Length offset : 1
Owerall length: zZ.1 o flutes H Z
Taool type 0.375 Endnilll Flat 375 FLAT ENDMILL
Mamufact.code :
Chuck :
Tool Number : 2 Feedrate : 10
Diameter 0.375 RFM 3500 Plunge feed r.: i}
Corner radius : u} Tip angle H u] Diam. offset 2
Flute length : 0.75 HMaterial ALTHMINIH Length offset : 2
Owerall length: 2.5 o flutes H 4

MuLTI-AXIS-LESSON-1 - THE PROCESS

Toolpath Creation

TASK 1: Setting the environment

TASK 2: Introduction - Watch the video

TASK 3: Open an Existing file from the Multimedia CD

TASK 4: Define the rough stock using stock setup and create points that
will be used for Trim toolpath

TASK 5: Use View manager to set up new Cplanes and Tplanes

TASK 6: Face Mill 30 Degree angle

TASK 7: Use Trim toolpath to edit the facing toolpath

TASK 8: Pocket slot on 30 degree face. The pocket depth is 0.125.

TASK 9:  Backplot the toolpath

TASK 10: Verify toolpaths

TASK 11: Post and create the CNC code file
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EXAMPLES OF HAAS

ROTARY TRUNNION TABLES
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Toolpath 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 4-5 Axis part.

SET THE DISPLAY OF THE GRID:

1. Launch Mastercam.
2. Select from the pull down menu Settings>Configuration.
Settings Mgl

Bf Configuration... d—— Alt+F3
T Ccustomize...

@il key Mapping...

Toolbar States...

Run User Application Ale+C
Rarmn Saver
Macrao Manager ..,

Yerify Selection

ST

WEBScripk. ..

ﬁ Machine Definition Manager...
EJ control Definition Manager...

Viewsheets L4

3. From the window on the left side of this window expand the Screen topic by selecting the +
sign and then select Grid Settings.

4. Enable the Visible Grid and change the Size to 1.

5. Select the OK button to complete this function.

= :
System Configuration El

Analyze
Backplat
CAD Seftings :
Chaining [ Active Grid ¥ |02 % (00

Colors e 3 I I

v 1025 0.0
Commurications /V [¥] Visible Grid il : B i
Carwerters
Default Machines

Dimensions and Maotes Shap e
Files Size |10

Girid
Spacing COrigin

B-E

Paost Dialog Defaults
PFrinting
Screen

@

Shading

Salids

Start / Exit

Tolerances

Taolpaths

Toolpath Manager
[ Werify Interface

Wire Backplot

Sirnulaticr

Current: i:_\mcamxé‘\cunfl_g\.mlll-lexlcunf‘lg“<E|_'|gl;sh> ~ ’ l\v/f’ ]’ * ] ’ ? ]

6. When prompted to “Save settings to configuration file” select Yes.
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SET THE TOOLBARS REQUIRED FOR A 4-5 AXIS PART:

1. Select from the pull down menu Settings>Toolbar States.
2. Select 4-5 Axis Toolpaths.
3. Then select the Load button.

| Toolbar, States ['SZ|

|| II | ﬂ] Show these toolbars:

20 Toalpaths A Load ]

30 Toolpaths [ o ] ]

ATP
(| Céwis Toolpaths

Design || C-planes -
Dirafting | Delete / Undelete

Lathe w | Drafting

Lathe # Mill Turn 20 Dielete Al | Drafting Expanded

Mo Toolbars | File

Fouter m E Graphics Yiews

Router Pro — |_|Lathe Toolpaths

Solids Level 2 Surface Finish

Walire ‘: 11 ewsl 2 Sirfare Piooak !
[ Default l‘é’( ” x H C? ]

4. Select the OK button to accept the settings.

S To toggle on or off the display of the Operations Manager.

S To Show or Hide the Operations Manager pane on the left of the screen press Alt + O.
Pressing Alt + O acts like a toggle switch between Show and Hide. For more information on
the Operations Manager see the Tips and Techniques section on the multimedia CD
supplied with this text.

5. The Mastercam interface will be displayed as shown below when the operations Manager is
hidden.

2% Mastercam Design X3

Fie Edt View Analyze Creste Soids Xform Machine Type Toolpaths Screen Art Settings  Help
D@ 9 @ BOL BL QIY | AGE B 8-@- |7/ % HHAEE-
PN @B AW [ k(oS RBANLES B -RRA - HELSR- 8-8- 4
% | [z.28397 ¥ 118674 z oo ) sl - @
Ribbon Bar
E 4 g
o g
B =
=
©
&
=
n
= %
& " | | &
= : | |
4 | | | O
= Foooo- T | A
3 - i
o F e g 4,
I | |
b= | P . I @
& E
e . &
& L @
| 0.6214 a
Gview:TOP WCS:TOP Cplane:TOP Inch
For help, press Alt+H. 3D Gview | Planes  Z] 0.0 |8l v | Levet [ | attrbutes ||+ || v v| wes | Goups 1 7
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TASK 2: INTRODUCTION — WATCH THE VIDEO

1.

=

Before you start to work on this Lesson review the Introduction video on the multimedia CD
that came with this text. You will find the video in the “Lesson-1" section, it is entitled
Introduction - 10 Minutes.

The video will review the techniques that will be used to generate the two toolpaths for the

face and pocket toolpaths utilizing the Trunnion table.
w

TASK 3:
OPEN EXISTING FILE FROM THE MULTIMEDIA CD

=

=

On the multimedia CD that came with this text is a folder called Mastercam-Files. The file
will contain the wireframe geometry of the part and the vise constructed as a solid. The
part is already setup for a: GENERIC HAAS VF-TR_SERIES 5X MILL.

Select File>Open> Multi-Axis-Lesson-1.MCX.
Activate a shaded view by selecting the icon at the top of the screen. The file should appear
as below. The vise is made up of solid features, the part is wireframe geometry.

@ 047 %- |

Ty
k X 1.8583

Gview:ISO WCS:TOP T/Cplane:TOP Inch
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TASK 4:
DEFINE THE ROUGH STOCK USING STOCK SETUP

> Define the Rough Stock sizes and material type using stock setup.

2 Before you use Stock Setup the Levels that contain the vice will be turned off, it will make it
a lot easier to select the entities in this next set of instructions.

< During this lesson you will turn the visibility of Levels off and on.

2 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.

U o eq®" |
1. Activate a wireframe view by selecting the icon at the top of the screen.
2. From the Status bar at the bottom of the screen select Level.

Gview:ISO0 WCS:TOP T/Cplane:TOP

Gview  Planes z:|l]_l] v|-1’ Level: | 1 w

3.

M | evel Manager

The Level Manager dialog window will now appear. In the Visible column click on the X
for Level Number 100.

Mumber Vizible MHame f# Entities Level Set

1 * 19

15 ]
a3

Vize

101

'V'i Wireframe

M | evel Manager

Ensure the Level Manager dialog window appears as below, with the X for Level Number
100 removed. This makes the entities on that level invisible. Click on the OK button when

done .

Murmber Yizible MHame # Entitiez Lewvel Set

1 >< 19
15 ]
3

Vize

107 Vise Wireframe

5.

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

Toolpaths | solids | art

v Tk EPdoal 2
B=Ef vah $ ¢

= EE Machine Group-1

_|]_|_ Properties - Haas WF - TR Series 5 &
E|---8_8 Toolpath Group-1
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6. Select Stock setup in the toolpath manager window.

Toolpaths | salids || art

w hix ES@c1hs 2
M=l vah £ K¢

= EE Machine Group-1

=111 Properties - Haas YF - TR Series 5 ¢
|5 Files

~ @ Tool settings

Stack sekup

‘ -fI4 Safety zone

=22 Toolpath Grouo-1

7. Select the Bounding box button.
’Select c:omers...] ’ Boundingm
AlSufaces | [ alSolids | [ AlEntes | [ Unselectal |
(vI[(%][2]

8. Inthe Bounding Box dialog window first
activate Create Stock - #1

9. Second activate Points - #2.

10. The Expand values are all set at Zero.

11. Third uncheck All Entities - #3 as shown on
the right.

12. You are now prompted to Select Entities.
Select the three lines as shown on the right;
you can select the lines in any order. The
stock size needs to be the same size as the
part, picking these three lines defines the X, Y
and Z values of the stock.

13. Click on the End Selection icon.

F )
*>B D
14. Select the OK button to complete this

Bounding Box function.

i Bounding Box g|

3 s [ 41l Enilities

Create
Stock, 4— 1

[ Lines Arcs

Paints <— 2

[] Center Pairt

Expand

Shape
(=) Rectangular

() Cylindrical

Select entities
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15. Your stock sizes should now be X6.0, Y3.0,  Machine Group Praperties 3]
and Z3.0 as shown on the right. Complete the Fies | Tool Setings | Siock Seup | Selety Zane
remaining parameters to match the Stock Stk i
Setup screenshot on the right. ToF

Shape
() Rectangular ) Solid

) Cylindrical O File
Aris

[] Display v /I\ 5
Fit screen an . 6.0
S
@) Wire frame I/ P i S, \]
Salid AL T
O Soli ) ~. .
e Ry

Stack Origin l i ~ FLA
I view / o, = e P 30
coordinates - e -
P
o [1.3845m ~n -
v |-2.26524
Z |336

[ ansuiaces | [ aisSoids | [ anEnities | [ Unselectan |

[ Use Machine Tree

16. Select the Tool Settings tab and change the Fis | ToolSetings |Stock Setup | Safety Zore
parameters to match the Tool Settings
screenshot below. To change the Material Fegant ]
type follow the next set of instructions. Rezfledatin Todpain Confiraion———
17. To change the Material type to Aluminium Sack S —
6061 pick the Select button at the bottom of © From doles [ Uise toofs s, ik, coolan
the Tool Settings page. O User e Ry e e

18. At the Material List dialog box open the
Source drop down list and select Mill —

Advanced aptions

Ovenide defaults with modal values

I I b rary . Floiactate Clearance height
19. From the Default Materials list select Furge ete [ et hoiht
ALUMINIUM inch -6061 and then select Al b izl
. Minimum arc feed N
Start 1.0

Increment | 10.0

I aterial

ALUMINUM inch - BOB1

20. Select the OK button again to complete this Stock Setup function.
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S Your part should look similar to the screen shot below. Note the points on the corners of
the stock. These points will be used later on in this lesson when you use the Trim toolpath
function.
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TASK 5:
USE VIEW MANAGER TO SET UP NEW CPLANES AND TPLANES

Cplane is an abbreviation for construction plane; the plane where geometry is created.
Typically, this is used in connection with drafting when you draw entities, select a Cplane to
orient the geometry in space. When you create a toolpath, the construction plane is the
plane in which the tool is compensated. For almost all toolpaths, the construction plane
should be the same as the tool plane (which is the plane normal to Z, or to the vertical tool
axis). However, it is possible to have them differ for advanced contour applications or Swiss
machining.

=
=

< Tplane is an abbreviation for tool plane; a 2D plane that represents the CNC machine’s XY
axis and origin.

< For most typical toolpaths, this is the plane in which cutting moves (G1/G2/G3) take place.
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.
Changing the Tplane typically produces a rotary motion code when you post your toolpath.
The exact effect depends on your machine tool and post processor; for example, rotating
the tool plane 30 degrees about the X-axis might tilt the tool axis on a 5-axis machining
center, or could rotate a fixture on a table, depending on how your post is written.

1. Select WCS>View Manager from the Status bar.

@ Wigw Manager aff—

1.4805
nc

e[S v

2. From the View Manager Dialog box select the Geometry button as shown below.
View Manager g|
[ Display only views associated with the selected view

C T Display wa| [ \L’I\Ipdate graphics view when

CS changes
1 ) IO

*
X Set current view and origin
¥
RIGHT SIDE #%
LEFT SIDE s
EE : (=)
Solid Face... ®
Check offsete Origin [in wiew coordinates)
Enable origin
< > i :
= (%]
Attributes -
] Yoo
Comment
[ [ Azsociative
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3. You will be returned to the graphics screen with a prompt to: Select construction plane by
geometry. Cplane by geometry. Select the two lines shown below. Make sure the XYZ
tripod is the same as the example below right with the Z axis arrow pointing up from angled
face. If required use the arrow buttons in the Select view screen to cycle through to the
correct coordinate system.

Select view

Wiew 1 of 2

4. Select the green check mark for OK.
5. Inthe New View dialog box enter VIEW-30-DEGREES in the name section. Un-check Set

new origin.

New View X]
N arne Whork Offset #
WIEW-30-DEGREES v | O ]

Origin [in view coordinates]
%-226524 152546415 2539881561 | [ Set as WS

[v] Associative Dgﬁarigin [ W{ H x H C? l

6. Click on the OKicon to complete this feature.
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7. Now you are back in the View Manager dialog box pick in the C (Cplane) column and T
~(Tplane) column of the View-30-Degrees row as shown below.

View Manager rg|

[ Dizplay arly views aszociated with the selected view

Update graphics view when
% M anne C| T ] S DWCS changes
top %
FRONT X
. BALK # Set curent view and origin
RIGHT SIDE #
LEFT SIDE *
- 2 =]
YIEW-30-DEGREES EEEET
f f Origir [in wigw coordinates)
[[] Enable origin
£ |
Aftributes P ]
Y |-1525464 |
work Difset 1| Colar ] 2 [53016 |
Comment

| Azzociative

(v ][(% ] 2]

8. In the lower right of the view manager dialog window change the origin coordinates to X0 YO
Z0.

Crigin [in wiew coordinates)

[] Enable arigin

<po |
-
JT.

Azzociative

(v][%][?]

9. Click on the OK icon to complete this feature.

10. Select on your keyboard ALT and F9. This displays on the screen the orientation of the
Cplane, Tplane and the WCS.

11. Select on your keyboard ALT and F9 to turn off the display.

12. Now you will make the Level visible that contains the geometry for the vise. From the
Status bar at the bottom of the screen select Level.

‘£
k"l'
x
Gview: IS0 WCS:TOP T/Cplane:VIEW-20-DEGREES (Not Saved)

O Gview | Planes  Zi 0.0 v|-T Lewvel: w | At
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13. The Level Manager dialog window will now appear. In the Visible column click on the
visible column for Level Number 100 so the X appears to make this level visible.

r

' Il | evel Manager

Mumber Yizible Mame # Entities Level Set
b8 27

i 75 I

33

14. Click on the OK button when done .
15. Activate a shaded view by selecting the icon at the top of the screen.

[e- 04«7 4|

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

Gview:IS0 WCS:TOP  T/Cplane:¥IEW-30-DEGREES (Not Saved) Inch

2 Notice at the bottom of the graphics screen the status of the Tool and Construction plane,
it is set to VIEW-30-DEGREES (Not Saved). Before you start to work on the toolpath for
the pocket you need to understand what happens when you start to display different views
of the part, such as an Isometric or Front view and how it affects the Cplane and Tplane.

16. Set the graphics view to Isometric View. ‘ D e Q|

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

> Notice at the bottom of the graphics screen the status of the Tool and Construction plane, it
is now set to TOP as shown below.

> If you had dynamically moved the view around the T/Cplane would have stayed at VIEW-
30-DEGREES

<> Before you start to work on the toolpaths you need to change the T/Cplane to the VIEW-30-
DEGREES created earlier.

5 S

Gview:ISO WCS:TOP T/Cplane:TOP
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18. Select Planes from the Status bar and then select Named Views...

. ; 10 Level:
e Planesi—ﬂlﬂ— b hi ‘ BF Mamed Views. ..  iff—

@ Planes by geomekry
E Planes by solid Face
Rotake planes

19. From the View Selection dialog window click on VIEW-30-DEGREES and then select the

OK button to exit

-
View Selection

Mame
ToP
FROMT
BACK
BEOTTOM
RIGHT SIDE
LEFT SIDE
150
WIEW-30-DEGREES

[] 5et rew origin

3

Origin [in view coordinates)
0.0, 20,
#0.v0. 20,
#0.v0. 20,
#0.v0. 20,
#0.v0. 20,
#0.v0. 20,
0. 0. Z0.

(vI[®][?]

20. At the bottom of the graphics screen you will now see T/Cplane:VIEW-30-DEGREES.

Ty
kx

Gview:ISO WCS:TOP T/Cplane:¥IEW-30-DEGREES

Please Note:

< Before you start to work on any of the toolpaths in this lesson look at the bottom of the
graphic screen and ensure the status of the T/Cplane is set to VIEW-30-DEGREES as the
picture above shows.

> Ifitis not set to VIEW-30-DEGREES use the steps just prescribed, for example:

1. On the Status bar select Planes

2. Named Views...

3. From the View Selection dialog window click on VIEW-30-DEGREES

Multi-Axis-Lesson-1-16
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TASK 6:
FACE MILL 30 DEGREE ANGLE

2 In this task you will use a 2.0 diameter face mill to face the 30 degree angle. The tool axis
will be perpendicular to this 30 degree machined face.

> Before you create the toolpath the Level that contain the vice will be turned off, it will make it
a lot easier to select the entities in this next set of instructions.

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

Gview:IS0 WCS:TOP T/Cplane:¥IEW-30-DEGREES
[ Gview  Planes z:|I]_I] v|-f LE'-.-'E|:E

2. The Level Manager dialog window will now appear. In the Visible column click on the X
for Level Number 100.

r

M | evel Manager

MHumber Yizible Mame # Entities Lewvel Set
1 = 27
100 = ‘izge 15

101 ) Vise Wirshrame 23

3. Ensure the Level Manage dialog window appears as below, with the X for Level Number
100 removed. This makes the entities on that level invisible. Click on the OK button when

done .

M | evel Manager

Murmber Yizible MHame # Entitiez Level Set

1 bt 27

75 ]
33

Yise

107 Vise Wireframe

4. From the menu bar select Toolpaths>Face...

Iiefsl[sflig8 Screen Ak Settings He

B FEMDril...
@&l Femmil...

[§ Contour...

ool

& Pocket...
T Fare,., -je—
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5. If prompted to Enter new NC name ensure Multi-Axis-Lesson-1 is displayed and then

select the OK button . If not prompted then continue to the next step.
6. On the screen you will now see the Chaining dialog box with Chain set and in the graphics
screen a prompt to Select OK to use defined stock or select chain 1.
Activate the C-plane radio button.
Select the line as shown below to chain the area being faced.

© N

| Select OK to use defined stock or select chain 2

;|
-
-

9. Select the OK button to exit the chaining dialog box.

Multi-Axis-Lesson-1-18
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10. On the Tool page, select the 2" Face Mill and make changes to this page as shown below:
RACL

Toolpath Type
v Tool diameter: |2 0
e Hilder H | ToDINamel D\a.l Car. lad.l Lengthl B
L 2 Face. 20 00 1575 2 Corer radius [00
[ Cut Parameters
@ Depth Cuts Toolname: [2* Face Mil

[+ Linking Parameters
Tool number:

I1 Length offset: IW—
Planes #C5)
Coolant Head number: I'1 Diameter offset: I1

Carined Test

Misc Values

[l iz Contral

iz Combination

Fiotary Asis Cortrol Spindle direction: IEW’ 2
Feed rate: |20.0 Spindle speed: IZEUD

4| | »
Quick View Settings aa FPT: [0.004 SFM IWBDE.SDUE

: Right-click for aptions

Tool ) 2" Face Ml 2 Flunge rate: IW Fietract rate: |1.0696
Tool Diameter 2 Select library toal | [ Filter Active Filter. |

Corner Radius 0 ™ Force tool change ¥ Rapid Aetract

Feed Rate 1.0636
Spindle Speed 1069
Coolant Off
ToolLength 21
Length Offzet 1

Diameter Q... 1 _'LI I~ Tahbatch
N [E—

= edited

@ = disabled % | * | @ | C? |

Comment

N

11. Select the Linking parameters page and first activate Clearance then change the
Clearance, Retract and Feed plane to Incremental. Now set the remaining values as
shown below;

Facing parameters

e () 5 ¥

t () Abzolute (30 Incremental
lze clearance only at the

start and end of operation
— o K
() Abzolute (30 Incremental

i

() Abzolute (30 Incremental
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12. Still on the Facing parameters page change the Depth and Top of Stock to Incremental
and set the Depth value to 0.

() sbzolute (8 Incremental

() sbzolute () Incremental

13. Now click on the Top of stock button. When prompted to Select point select the point on
the top of the stock as shown below. This is one of the points you created earlier using
Bonding Box. Ensure the visual cue for point appears before you select the point.

f.-'-‘l.‘-
o~ |
-~ |
7 | R
e : " .
[ | e Select point
: . . .
| o i T
| - .
i -_.-h"\\.& Fﬂ"l
—~ -~ |
| " 1
| |
e :
-\-'\-\. |
HH h
T R
|

14. Notice the Top of Stock has now changed to 2.126855 after picking the point.

() sbsolute (%) Incremental

() Absolute (%) Incremental

Top of stock

> Sets the height of the material in the Z axis.

< Many other toolpath parameters are measured from this position in incremental mode, such
as Clearance, Retract, and Feed planes.

Choose the Top of stock button and select a point on the geometry or enter a value.

>
2 Incremental values are measured from the chained geometry.
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15. On the Cut Parameters page review and make the remaining changes as shown below:

2D Toolpaths - Facing

- Toolpath Type
vt Toal

o Hotd Ziezg ]

ut Parameters
& Depth Cuts O

=+ Linking Parameters
Home / Ref. Point:

Planes (WCS)
e Coolant
- Carned Text

- Misc Values

xis Control

- Axiz Combinatiorn
------- Fiotarp Awis Control

Er

Tool 2" Face Mil =]

Tool Diameter 2

Comer Radius 0

Feed Fate 1.0636 4
Spindle Speed 1063 "

Coolant i 5 4
ToolLength 21

Length Offset 1

Diameter OF... 1

16. Select the Depth Cuts page and select the Depth Cuts button and make changes as
shown below:

2D Toolpaths - Facing

o Cut Parameters

PP [ =pth Cuts
Linking Parameters
- Home / Ref. Paints

anes [WCS)
- Coolant
- Canned Text
- Mise Values
o fyrlie Contral
iz Combination
Fiotary Axis Contral

i heremental

Toul 2" Face Mil 4]
Tool Diameter 2

Corner Radius 0

Feed Fate 1.0636

Spindle Speed 1063

Coolant off

ToolLength 21

Length Offset 1

Diameter Off... 1

17. Select the OK button to exit Depth cuts.
18. Select the OK button to exit Face parameters.
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TASK 7:
USE TRIM TOOLPATH TO EDIT THE FACING TOOLPATH

2 In this task you will trim the facing toolpath to remove the fresh air cutting. This Trim
function allows you to create a Trim operation, which trims an existing toolpath to one or
more closed boundaries that you select.

S To accomplish this we need to create a trim containment area. One of the points you
created earlier in Stock setup will now be used to create a couple of lines for the boundary
for this trim operation.

1. Set the graphics view to the Front View by using the toolbar icon at the top of the screen.
EGH

2. Select the Screen Fit icon found at the top of the screen to fit the part to the screen @ and
zoom as required to display the toolpath as shown below.

< As you can see there are lot of fresh air moves, as shown below:

“~~

3. Set the graphics view to the Isometric View by using the toolbar icon at the top of the

screen. ‘ @ @ Q‘

4. Select Alt-T on your keyboard to hide the display of toolpaths.
5. To make it easier to select the entities in this next set of instructions move into Stock Setup
and turn off the display of stock.

[ Display v /N W
f 30 6.0

£
L]
Stock Origin _L - - . -
I view ,_/’/-’ = =S e o a0
coordinates ~ ¥ -
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6. Select from the pull down menu: Create>Line>Endpoint...
7. Activate Multi-Line on the line ribbon bar.

+\+ @ h ‘

8. When prompted to Specify the first point pick at position 1. This point is the intersection
or endpoint of the lines shown below at position 1. Ensure the visual cue for end point or
intersection displays before you select the position. Zoom in as required.

‘ QQ}‘\E} ‘ Endpoint ‘ I%>< ‘ Intersection

9. When prompted to Specify the second point pick at position 2. This point is the Point
that was created earlier in Stock setup. You may wish to dynamically rotate the display by
holding the middle mouse button down and rotating the display to better view the point.
Ensure the visual cue for Point displays before you select the position.

‘ Q:,']z- | Point ‘

10. When prompted to Specify the second point again pick at position 3. This point is the
intersection or endpoint of the lines shown below at position 3. Ensure the visual cue for
end point or intersection displays before you select the position.

1 Specify the first endpoint

2 Point

11. Click on the OK icon to complete this feature.
12. Set the graphics view to the Front View by using the toolbar icon at the top of the screen.

@@\
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13. From the menu bar select Toolpaths>Trim...

=+ Poink...
@ Trim... h
Wireframe L4

o Import M

14. In the Chaining dialog window activate Cplane and ensure Chain is set. When prompted
to Select trimming boundaries 1 — select the line created earlier at Position 1. This will
chain the two lines at Position 1 and 2 created earlier.

rﬂ EI |Se\ec‘f trimming boundanes 1 |

1

N

—| 91|

Inside =] [ Wait

o+l
9| =4
2403 2]
7
v 2|

15. Select the OK button to exit Chaining.
16. When next prompted to Enter a point on the side to keep pick a point approximately
where shown below by the arrow.

| Enter a point on the side to keep |

X

_______
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17. After picking this point the Trimmed dialog window appears. Select the Facing operation
from the list of Operations to trim on the left. Ensure you have a check mark on this
Facing operation. Next activate Keep tool down.

’Trimmed [5_(|

Operations ta trim
= EE Machine Group-1

_|]_|_ Properties - Haas WF - TR Series 5 dwis

B---8:8 Taclpath Group-1
[EB™d] 1 - Facing - [#/CS: TOP] - [Tplane:

/ Tool Up/Diovn
) Keep tool up /

() Keep tool down

Trimming geomety

#2. 66881256
0.
ZE.71307

Carnment

£ | 4

[1Tobatch [@J”xll?l

18. Select the OK button to exit the Trimmed dialog window.
19. Select Alt-T on your keyboard to display toolpaths. The Trimmed facing toolpath should
look as below, with the fresh air moves removed
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TASK 8:
POCKET SLOT ON 30 DEGREE FACE

2 In this task you will use a 0.375 diameter flat end mill to machine the pocket on the 30
degree angled face.
S The pocket depth is 0.125.

1. Set the graphics view to Isometric View. ‘ D e Q|

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

3. Turn off the display of toolpaths by selecting Alt-T on your keyboard.

> Notice at the bottom of the graphics screen the status of the Tool and Construction plane, it
is set to TOP as shown below. Before you start to work on the toolpath for the pocket you
need to change this to the VIEW-30-DEGREES created earlier.

S i

Gview:ISO WCS:TOP T/Cplane:TOP

4. Select Planes from the Status bar and then select Named Views...
Gview:I50 WCS:TOP T/Cplane:TOP

@ Mamed Wiews. .. ‘_
0 Gvie! Plapes £ m £ - ¥ @ Planes by geomekry

E Planes by solid Face

Rotake planes

5. From the View Selection dialog window click on VIEW-30-DEGREES and then select the

OK button to exit

=

View Selection g|
Mame Origin [in view coordinates)
ToP 0.0, 20,
FROMT #0.v0. 20,
BACK #0.v0. 20,
BEOTTOM #0.v0. 20,
RIGHT SIDE #0.v0. 20,

LEFT $IDE 0.0, 20,
150 0.0, 20,
YIEW-30-DEGREES [<ovozo. |

[ Set new origin [ v ” ® ” ? ]
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6. At the bottom of the graphics screen you will now see T/Cplane:VIEW-30-DEGREES.

Ty
kx

Gview:ISO WCS:TOP T/Cplane:¥IEW-30-DEGREES

7. From the menu bar select Toolpaths>Pocket...

Il s=g e Screen  Ark o Sebtings  He
B FeM ol
@ Fer il

[@ Contour...
X ol

[E| Pocket... fi—

8. On the screen you will now see the Chaining dialog box with Chain set and in the graphics
screen a prompt to Select Pocket chain 1.

9. Activate the C-plane radio button in the Chaining dialog box.

10. Select the angled line for the pocket as shown below to chain the slot.

Select Pocket chain 1

Chaining rgl

(& @]

& Celans © 30
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11. After selecting the line the arrows should be pointing upwards, if not see below.
12. If the arrow is not pointing upwards select the arrow from the Chaining dialog box shown
below to reverse the direction.

13. After the pocket has been successfully chained select the OK button at the bottom of

the Chaining dialog box.
14. Select 3/8 FLAT ENDMILL and make changes to the Tool page as shown below:

2D Toolpaths - Pocket x|
BT |
e Toolpath Type
e Tool diameter: IU 35
E— (& | TodlHame [ Dia. [ Cor rad. [ Length ] #1 :
LIE 3/8FLA. 0. 00 ors 4 Cormer radius: IDD—
[ Cut Parameters Lo 2" Fage.. 20 00 1578 2
[ Linking Parameters Tool name: I 3/8 FLAT ENDMILL
Arc Filter / Tolerance Toal number: |2 Length offset: |2
Planes #C5)
Coolant Head number: IU Diameter offset: |2
Carined Test
e Misc Valugs
[ i Contral
Spindle direction: IEW' -
Feed rate; [10.0 Spindle speed: |3EUD

4| | »
[uick View Settings J FPT. |0.0007 SFM |343 5aE4

Right-click for aptions

Tool HAFLATEN 2 Flunge rate: (8.0 Retract rate: IE 332032
Tool Diameter  0.375 Select fibrany tool...l ™ Filker Active Filter... |

Comer Radius 0O ™ Foree tool changs ™ Rapid Retract
Feed Fate E.33203
Spindle Speed 1426 Camment
Caolant [al3
ToolLength 285
Length Offzet 2

Diameter Qf.. 2 _'LI I~ Tahbatch
N E—

= edited

2 = disabled w{ | x | @ | C? |

N

15. Select the Linking Parameters page and if required activate Clearance then change the
Clearance, Retract and Feed plane to Incremental and set the remaining values as shown

below;

s ) (G ) [0 AT

() absolute () Incremental
ze clearance only at the

start and end of nperay
(O absolute () Incremental

(O abzolute (%) Incremental
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16. Still on the Linking Parameters page change the Depth and Top of Stock to Incremental
and set the Depth to -0.125.

[Tu:upu:ufstu:u:k...] |2.125555 |
() Abzolute (3 Incremental

[ Deph.. | 0125 |
() abzolute (3 Incremental

17. Now click on the Top of stock button. When prompted to Select point select the point on
the top of the stock as shown below. This is one of the points you created earlier using
Bonding Box. Ensure the visual cue for end point, intersection or point appears before

you select this point.

Select point
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18. On the Cut Parameters page make the changes as shown below:

2D Toolpaths - Pocket

- iz Contral

Toul /3 FLAT N4
Tool Diameter  0.375

Corner Radius 0

Feed Rate £.33203

Spindle Speed 1426

Coolant Off

ToolLength 25

Length Offset 2

Diameter Off... 2

19. Expand the Cut Pararmeters menu and select the Roughing page. Make the changes as
shown below:

2D Toolpaths - Pocket

oolpath Type
o Tool
Halder

Cut Parameters
ol Fioughing
Finizhing K Parallel Spiral - Parallel Spiral. - Morph Spiral - High Speed Ore Way True
& Depth Cuts Erlap Clean Camers
- Break Thiough
Linking Parameters
Home ¢ Ref. Paints

1o Filter / Tolerance
Plares WCS)

(T

Toul /3 FLAT N4
Tool Diameter  0.375

Corner Radius 0

Feed Rate £.33203

Spindle Speed 1426

Coolant Off

ToolLength 25

Length Offset 2

Diameter Off... 2
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20. Expand the Roughing menu and select the Entry Motion page. Make the changes as
shown below:

2D Toolpaths - Pocket

- Toolpath Type
vt Toal
older

ut Parameters
-+ Roughing
FR nitry Motiond
Finizhing
i@ Depth Cuts
& Break Thiough
=« Linking Parameters
- Home / Ref. Paints

- o Filter / Tolerance
- Planes [WCS)
- Coolant

Tool 3/ FLAT EM 4]
Tool Diameter  0.375

Comer Radius 0

Feed Fate E.33203

Spindle Speed 1426

Caolant [al3

ToolLength 285

Length Offzet 2

Diameter Off... 2

r
ut Parameters
=+ Roughing _ Q
L Entry Mation ~
v =
& Depth Cuts
- Break Thiough
=« Linking Parameters

(ot (Esigie]

~ Arc Filker / Tolerance
- Planes [WC5)
- Coolant

Toul /3 FLAT N4
Tool Diameter  0.375

Corner Radius 0

Feed Rate £.33203

Spindle Speed 1426

Coolant Off

ToolLength 25

Length Offset 2

Diameter Off... 2

22. Select the OK button to exit Pocket parameters.
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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.

1. Now you will make the Level visible that contains the geometry for the vise. From the
Status bar at the bottom of the screen select Level.

X
Gview: IS0 WCS:TOP THEDIEHE:?IEW-BD-DEER%

D Gview  Planes m w -T Level: | 1 "

2. The Level Manager dialog window will now appear. In the Visible column click on the
visible column for Level Number 100 so the X appears to make this level visible.

r

! l | evel Manager

MHumber Wizible Mame # Entitiez Lewel Set
1 # 27
i 1m Vize Wireframe 33

Click on the OK button when done .

Select the Screen Fit icon found at the top of the screen to fit the part to the screen @
Select Alt-T on your keyboard to display toolpaths.
Activate a shaded view by selecting the icon at the top of the screen.

G- 047 %- |

our W

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

Ty
kx

1.8583
Gview:ISO WCS:TOP T/Cplane:VIEW-30-DEGREES Inch
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7. To pick all the operations to backplot pick the Select All icon e circled below:
8. The next step is to select the Backplot selected operations icon shown below:

Toolpaths | Solids | A

AR

9. Before you Backplot the toolpath ensure the three icons shown below are activated. The
options will Display Tool, Display Holder and Display rapid moves. These buttons act
like a toggle switch, pressed in activates the function.

&
§@@
| 1)

10. Set the run speed on the Backplot VCR midway along the sped bar as shown by the arrow
below and then select the play button.

D) mdlerlpri (2] 4 @2

11. After reviewing the backplot of the two toolpaths select the OK button to exit Backplot.
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TASK 10:
VERIFY THE TOOLPATHS

1. Inthe Toolpath Manager pick all the operations to verify by picking the Select All icon
2. Select the Verify selected operations button circled below:

Toolpaths | Solids | &t |

% T @ v

3. Adjust the Verify speed to midway along the speed control bar.
&) — 0 &

4. Activate the Simulate tool and holder option as shown below.

Display control Sirnulate tool and holder

5. Select the play button to verify the toolpath.

6. Select the OK button to exit Verify.

o
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TASK 11:

POST AND CREATE THE CNC CODE FILE

1. Ensure all the operations are selected by picking the Select All icon

manager.

Toolpaths i_s'.;.ﬁag AE

HWh EPcilh

3

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

Toolpaths | Solids | A

v ¥ T % = OO |

from the Toolpath

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

[ Output MC file descriptar

M file
) Overwrite Edit
[OFT3 NC extension:
[15end ta machine
[ MClfile
v ][ %] 2]

5. Select the OK button to continue.
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6. Enter the same name as your Mastercam part file name in the NC File name field MULTI-

AXIS-LESSON-1.
7. Select the Save button.

X File Edit Wiew MNCFunctions Bookmarks Project Compare Communications Tools Window Help -8 X
e 2EHE DE@¥*LNBELOABRT2EE DXBE @? YT £%%%
¥ Mark all Tool Changes @NextTUUI @Gutu Previous Tool
= % =
ﬁ' 00001 { PROGRAM - MULTI-AXIS-LESSON-1 )
m ( RATE - 25-11-08 TIME — 17:47 )
= @E0
g &0 17 ©40 =49 GBO GI0
=0 3Z8 371 Z0.
[ &" FACE MILL TooOL - 1 pra. oFF. - 1 LEN. - @I Dra. - 2. )
M1l
M13
Tl Mé&
G0 354 G90 XEZ2.Z651 ¥Y.3637 B-S0. AZ0D. 22500 M3
M0
M1Z
43 H1 29,5157
=7.6157
Gl Z7.3973 FZO0.
v.09z9
Xl.2652

8. Select the in the top right corner to exit the CNC editor.
9. This completes Multi-Axis-Lesson-1.
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MULTI-AXIS-LESSON-1 EXERCISE #1
MULTI-AXIS-LESSON-1-EX-1.MCX

Ty
k)(

Gyiew:ISO WCS:TOP T/Cplane:TOP Inch
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MULTI-AXIS-LESSON-1 EXERCISE #1

Multi-Axis Lesson-1 Ex-1

Material: Aluminium T60O61
All Dimensions in Inches

[F
=
=
-
e
-r
L

6,000

CAMInstructor.COM

j.ooo
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MULTI-AXIS-LESSON-1 EXERCISE #2
MULTI-AXIS-LESSON-1-EX-2.MCX

K,
k)(

Griew:ISO WCS:TOP T/Cplane:TOP Inch
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MULTI-AXIS-LESSON-1 EXERCISE #2

r~
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=13 |2
Lle |
EEE
2|8
M E | E
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Eik 1=
Eé?
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