Getting Started with Alibre CAM

Tutorial 3: Machining a Shaft Base

Using
22 Axis Facing,

Pocketing,
Hole Pocketing &
Profiling Toolpath methods
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Introduction

This tutorial will illustrate machining of a prismatic part such as this Shaft Base using 2-1/2
milling operations. Even though we have created a 3-D representation of the part, it will be
seen later on that we can machine this using just 2D Sketches. The reason we are able to do
this is because of the prismatic nature of this model. This tutorial will introduce the usage of 2
2 axis machining for a simple one-sided part. We will use profiling, pocketing and hole
pocketing operations.

The stepped instructions are accompanied by explanatory and introductory text. Reading this
text will help you understand the tutorial methodology and provide information about additional
options available.

Don’t forget to save your work periodically! You may want to save the file under a different
name so that the original file will be preserved.

Strategy to Machine the Shaft Base

e We will machine the shaft base completely using 2 2 axis-machining operations.

e The starting material for the Shaft Base is soft wood and the size is 5.5 x 3.25 x 0.625
inches.

e The wooden sheet will be held to the machine table or the spoil sheet on the table using
double-sided tape.

e The part will be machined using a single V4 inch flat end mill.

e Determining the sequence of machining operations

o The first operation would involve machining around the boss using a 2 2 Axis
Facing Operation.

o The next step would involve machining the area inside the boss. We will use 2 -
Axis Pocketing Operation, which is ideal removing material inside a specified
region.

o We are now down to the level where the step holes need to be machined. As the
holes are circular we will use 2 2 Axis Hole Pocketing operation to machine the
holes to its depth in 2 separate operations.

o Finally we will cut out the shape of the part from the rectangular using a contour
toolpath. This is accomplished using a 2 V2> Axis Profiling Operation that separates
the finished part from the stock material.

Main Programming Steps

In creating programs for each setup, the following steps will be followed:

Create the Stock geometry

Set the Machine zero point or Locate geometry with respect to the machine coordinates
Create / Select the tool used for machining

Set the feeds and speeds

Set the clearance plane for the non-cutting transfer moves of the cutter

Select the machining regions for containing the cutter to specific areas to cut

Select the machining operations and set the parameters

Generate the toolpath

Simulate the toolpath.

You may have to repeat either all or part of these steps for subsequent operations.
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Loading the Part Model

Use the Alibre Design menu bar or the Standard toolbar buttons to create, load and save part
geometry.

1. Select File / Open Part, or click the Open Part icon from the Alibre Design standard
toolbar.

2. From the Open dialog box, select the ShaftBase.AD_PRT file from the Tutorials folder
in the Alibre CAM installation folder. (Default location C:\Program Files\MecSoft
Corporation\Alibre CAM 2.0\Tutorials)

3. The loaded part appears as shown below.

Note: You must work in shaded mode in order to be able to visualize toolpaths created in
Alibre CAM. It is suggested for best visual performance with Alibre CAM to work with only
one view port open and the view port operating in shaded mode.

Loading the Alibre CAM Browser
1. Select Alibre CAM from the menu bar and click Machining Operations Browser.

File Edit View Insert Sketch 3D Sketch Feature Toaols IAﬁhreCAM Window Help

J L-208 58 |§| XoEmoug | Ca e Machining Operations Browser
szign Bxplorer Cutting Tools Browser
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& | ShaftBase - Alibre Design Professional [E=B(ESE("X3)
File Edit View Insert Sketch 3D Sketch Feature Tools  Alibre CAM Window Help

LE=LIERIEEREY TGk

Alibre CAM

/ Sietu[.'-\%'?:;fI Create\@ Simulte\
B % & - - 8

B o]

MEEIDIEIR
'ml Toolz

Design Explorer  Alibre CAM I

The Alibre CAM browser (MOPs and Cutting Tools) is now loaded and is docked over the
Design Explorer. You can toggle between the MOPs browser and the Design Explorer from
the tabs at the bottom of the window. It can be hidden by un-checking Browser on the
Alibre CAM menu bar. To re-display the hidden Browser window, you can re-check Browser
from the Alibre CAM menu entry. You can also resize it by dragging one of its sides.

Preparing the part for Machining
The Setup tab allows the user to specify Machine Setup, Select Post Processor, Stock Geometry,
Machine Coordinate System (Machine Zero) & Preferences.

Setup Tab

1. Click on the Setup tab located under the MOPs Browser and select Setup Machine
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/ Sﬂup‘(ﬁ? Create\@ Simulate\
B 608

Machine pchining Operations
E| ot Setup

5 oo |dE

2. Set the Machine type to 3 axis

Machine E

kM achine Setup

kMachine Tope

(3 3 Az 04 Az () 5 Az
Tu:u:ulﬁhange Position
xp Bvp Bz ER
Atk iz [Primany Axiz)]
Rotary Center: EI i ||:| | Z ||:| | Ly

Fiotary Asiz: ¥ Az Y Bz Specify
X e

Bth iz [Secondan Axiz |
Fotary Center: # |0 ¥ |0 Z |0 t@

Rotam Asiz: % |0 v |1 Z |0

Gage Length IZI

Output all Co-ordinates in Fotated Co-ordinate Sustem

[ ] 8 ][ Cancel ][ Help

3. Select Post from the setup tab to specify the post processor options
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ining Operations

4. Set the current post processor that is on your controller. We will select Haas as the post
processor for this exercise. Set the posted file extension type to .nc

Set Post-Processor Options (5]

Set Post-Processor Options |

Select Post Processor

Cument Post Processor: vl Edit ...

Folder where post-processor files are located:
|::"-.F'n:-g|am Files"MecSoft Corporation*Alibre CAM 2.0MFosts J

Program to send posted file to

|nntepau:| J

Options

Posted File Bdension: |Nc -

[+ Show Qutput Dialog when Post-Processing

QK | Cancel Help

Note: By default post processor files are located under

C:\Program Files\MecSoft Corporation\Alibre CAM 2.0\Posts

The program to send the posted output is set to notepad. This would output the G code to a
notepad.

Create/Load Stock
5. Select Create / Load Stock from the Setup tab and choose Box Stock

/ Q{% Setup '{I':' Create@ Slmulate\
& -9 -

‘ = |- Machining Dperati Box Stock ... %

= Qﬁ Sebun

The stock model information dialog may be displayed when a stock geometry is created.
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82

Stock Model Information

Important notes about stock models:

1. Once the stock ig created, the 3-0 bounding box of the stock model wil
be rendered in the Alibre Design graphics window. Fleaze note that thiz iz
not the actual stock model. The actual stock model will be dizplayed anly in
the simulation window.

2. Alzo make sure that you wze the Polygonal Stock model when warking
with rotated MCS operations. The Yaoxel Stock model can only be uzed
whet the MCS iz parallel to the global =72 systemn.

You can chooge the zimulation model tupe in the Simulation Settings dialog.

3. Please note that Cut Matenal Simulation of rotated b achining Operations
iz available anly in the Pro and the Expert configurations of Alibre Cobd.

[ Do not show thiz dialog again.

(] | Cancel Help

Click OK

User can turn off this dialog by selecting Do not show this dialog again located on the
bottom of the message window.

To display this dialog during stock creation, select Alibre CAM Preferences->Simulation
Preferences and select Invoke ‘Stock Model Information’ dialog.

This brings up the Box Stock parameters. Set the Length (L) = 5.50, Width W = 3.25,
and Height (H) = 0.75. Leave the other parameters as default, and click OK.



Box Stock E

Stock Geometry |

—Comer Position

- Width W)
ky Length (L) e
=
— Comer Coordinates
X0 =1 Yo Sizfoss iy
— Dimensions
L [55 ~ wpBxs A ypm

[E=] =] [e=]

Copy Model Bounding Box |

ok | Cancedl | o Hep |

The stock geometry is now created, and a semi-transparent stock box is displayed on top of the
part geometry.

The setup tab now displays the following information: Machine Type, Post Processor, and Stock
type as show below.
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/ Q’*{E’} Setup oo Create\@ 5|mulate\
= - Q-

- ;Machlnlng Dperatlnns

- Setup

E‘ Machine - 3 Axis

Post - Haas
@ Stack - Bowx Skack

5%1 o d%f

Align Part and Stock

Once the stock model is created, user can move the stock geometry relative to the part
geometry and use the stock box to specify the machine zero (home position).

1. Select Align Part and Stock from the Setup tab

/ Q_{%} Setup op Create\@ 5|mulate\
B % oW

= Machlnlng Operations

2. Set Z alignment to Bottom and XY alignment to Center. (This would align the stock to
the bottom of the part in Z and center in XY)
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)

1ZnkFart an 0 ade

[ Align Part and Stock, ]

~ & Alignment

) Tap () Center (%) Bottom

~ = Alignment
O Motk west (O Marth 3 Marth E ast

O Midwest (& Center () Mid-East
) South 'west (O South () South E ast

I 1] ][ Cancel H_ Help

Set Machine Coordinate System (MCS)

The steps below help you determine the machine home (also known as machine zero or tool
touch off point) for the part/stock geometry.

1. Select Set MCS from the Setup tab

/% SEIIUD@ Create@ 5i|‘|‘|LI|atE\
S0 MM -1

= @1 Machining Operations

2. Switch to SetMCS Origin tab and choose Set to Stock Box, the Zero Face to Highest Z,
and Zero Position to South West corner. This sets the machine home to the top of the
stock material and the southwest corner of the part geometry.
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Iﬁl

Set Machining Coordinate System |

Align MCS With  Set MCS Origin | Set Fodure Offsets |

" Piclkk 1 Setto Stock Box  Setto Part Box

—Zemo Face
¥ Highest 7 = MdZ " Lowest 7

—Zero Position
" MNoth West ¢ Morth " Morth East
i~ West " Certer i~ East

¥ South West 1 South ™ South East

X [714984 v [177636 - 7 [a 59837 | i

Generate I Cancel | Save | Help |

(This sets the machine home to Southwest corner and top of the stock material).

Note: You can change the stock model transparency under standard mode by selecting
Simulation Preferences that is located at the bottom of the MOps browser.
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Click Save As to save the work and specify a file name as ShaftBase-Rev1.

Create Tools

To machine the above part we will now create a % inch (0.25") Flat End Mill.

1. Go to the Alibre CAM-Tools browser that is located below the MOps browser and select
Create/Edit Tools. Select the Tool Type to Flat End Mill.

' ERIRIEIR

Toals

Create;/Select Tool

TUO v TU

2. Set the tool name as FlatMill-0.25, Tool Diameter = 0.25. Under the Properties tab,
set Tool Number = 1.

Create;/Select Tool =
. Properties
Taols In Library Name | FlatMil-0.25 Peres |l needs
1 : Material | HSS v
W Holder Diameter - [
¥ Mumber of Flutes |2 )
Halder ==
Length Tool Mumnber 1 =
* =
- Adjust Feqgister i =]
15 — >
— Cutcarn Register 0 :3:
Flute T Toal 0 ]
Length Length Zoffset £2
25 f:f : 2. Coolant | Mone V
Comments
- 4
Diameter
025 el
< >
Save az Mew Tool ] [ Save Editz to Tool l [ Delete Toal ]
I Q. l [ Cancel l [ Help ]
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Setting Feeds and Speeds

You can assign Feeds & Speeds to a tool or you can load from a table. In this exercise, we will
assign feeds and speeds to the tool.

3. Switch to the Feeds & Speeds tab inside the create/select tool dialog.

4. Use the following settings for feeds and speeds.

Properties | Feeds & Speeds

Spindle Speed
5000 * RPM

Feed Rates
Flurge: ] : i/ mir
Approach: |35 : indmirn
Engage: 40 : i/t
Cuit: 45 : indmit
Retract: a0 : in/mir
Departure: 50 2 infmin
Tranzfer Feedrate [TF)

ity

5. Click Save as New Tool. The tool is now created and listed under Tools in Library. Click
OK to close the dialog.

Note: You can edit the tool properties and click Save Edits to Tool to save the changes. You can
create additional tools by assigning a different name and specify the tool parameters.

The created tool is now listed under the Alibre CAM Tools browser.
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Create Machining Operations

We will machine the Shaft Base using 4 different machining operations - Facing, Pocketing,
Hole Pocketing and Profiling.

The stock geometry has a thickness of 0.75” and the finished part is 0.625”. We will create a
2.5 axis facing operation to mill the 0.125” thickness of material from the stock geometry.

1. Switch to the Create Operations tab in Alibre CAM Mops browser.

/ Q@} Setup 5e r ate@ 5|mulate\
&= [3[ Q-8

= Machining Operations

2 /2 Axis Facing

1. Select 2.5 Axis Milling and choose Facing.

/E?_{*-é} Set,_,a)/ oo Ereate\%ﬁ S|mu|ate\

Wl || -

= Machining I i  Facing %

= Q&fﬁ Setup

e

2. This brings up the 2 2 Axis Facing Operation Dialog. We will now go over the steps for
creating the toolpath.

Select Machining Features/Regions

3. Go to the Machining Features/ Regions tab and click Select Containment Regions.
The Facing operation dialog is now minimized and allows selection of the sketch
geometry.

Regions are sketches that already exist in your model, or separate new sketches you create
within Alibre Design that coexist with your part, but do not contribute to its geometry (the
sketch is not used for a feature). Regions serve different purposes in 22> and 3 axis milling.
In 22 axis milling, however, regions determine the entire area to be milled. Part and stock
geometry are not considered, and the tool always moves at a fixed Z level. Therefore, regions
act as the drive curves, and their geometry is projected onto the stock.
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Regions must be selected before they can be used in an operation. Creating a region does not
make it active; you must use one of the Select Regions tools before creating the toolpath.

4. Switch to Design Explorer and select Sketch?7. This selects the outside rectangle.

Note: You can also select the sketch from Alibre Design View. When select containment
region is selected, Alibre CAM turns on Sketch selection filter to allow the user to select
sketches. Hold the Shift key down to select multiple sketches.

Select Sketch(s)

5. Click to complete the selection.

The 2 2 Axis Facing operation dialog comes back up displaying the selected region. The
selected region is also highlighted on the part.

Machining Features/Regions Tool

# | Selected Machining Regionis)
1 Region 1

6. Switch to the Tools tab inside the 2 %2 Axis Facing operation and select FlatMill-0.25.

7. Click on the Feeds and Speeds tab and select Load From Tool. Alibre CAM will now get
the feeds and speeds information that was set when the tool was defined.

8. Switch to the Clearance Tab and set the Clearance Plane Definition to Automatic and Cut
Transfer Method to Clearance Plane.
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Specify Cut Parameters

9. Click on the Roughing tab.

10. Set the Tolerance to 0.01, Stock to leave to 0, Cut Pattern to Island Offset Cuts, and
Step Distance to 50 (% Tool Diameter).

2 1/2 Axis Facing

t achining Features/Reagions T ool Feeds & Speedz Clearance
Roughing Cut Levels E ntry/E 4it Advanced Cut Parameters

Global Parameters

Tolerance: | 0.01

<[#] [¢]2

Stock: O
Compenzation: |AUTOM

|

(%) |zland Oifzet Cuts

Cut Direction

(%) Climb [Down Cut)

() Corwentional (Up Cut)
() Mined

Step Diztance

4|k

(®) % Tool Dia. 50

) Digtance

-+ [ Stepover

Corner Cleanup

[ Generate ][ Cancel II Save ][ Help

11. Switch to the Cut Levels Tab.
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12. Use the Following Settings.

a. Pick Top = 0 (As the selected region at Z = -0.125", we would need to start the
first cut from Z =0).
b. Total Cut Depth = 0.125, Rough Depth = 0.125, and Rough Depth/Cut =

0.0625.

2 1/2 Axis Facing 3
Machining Featwres/Regions ||  Tool | Feed: & Speeds Clearance
Roughing | Lutlewels | Enbp/Ext | Advanced Cut Parameters

Location of Cut Geometmy
(st Top () At Bottom

(%) Pick Top 0 : Set Top £
2 Fough Htiil
Depth Qg
Cut Depth Cantral Gl 1 Depthvcut
= Total T i
(0128 e cut
Total Cut Depth: ,v.. Gepth) = % Finish
Faough Depth: Finizh Drepth: : Finizh LEBLRC L
015 = o = St
Fough Depth/Cut | 0.0825 | = Firish Depth/Cut. |0 o
[] Clear Island Tops []Uze 30 Model to Detect Depth

Cut Levels Ordering

{(#) Depth First
() Lewvel First E

[ Generate ][ Cancel ][ Save ][ Help

13. Switch to the Entry/Exit tab and set the Entry and Exit parameters to none.

14.Click Generate. The 22 Axis Facing toolpath is now generated, and the Operation is
listed under the Alibre CAM MOps browser.
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/ Setumtd} Ereate\@ Slmulate\

P | - -8 | -

= [u Machining Operations

B ’*‘?} Eetup

[ L Machine - 3 Axis

----- Post - Haas

------ a Stock - Box Stock,

E}[{_" MOp Set 1
------ Sk MCS

------ 4 Machining Features
------ Flakrill-0, 25

------ Feeds/Speeds

------ Clearance Plane
------ Parameters

------ Toolpath

Simulate Toolpath

Make sure to turn on Stock Visibility under the Simulate tab.

& Blef|dlsf || — @

|Stock Visibility |

-

1. Switch to Simulate tab, Select the 2 > Axis Facing Operation and click to launch

the Alibre CAM Stock Simulation window.

2. Click Simulate from the Stock Simulation window to run simulation.
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Getting Started with Alibre CAM

Note: You can pause/stop, step, and skip the simulation using the controls available on the
Simulation window. To control the simulation speed, select Simulation Settings from the Stock
Simulation window.

3. Once the simulation is complete, you can close the Stock Simulation window and return
to the Alibre CAM browser.

2 /> Axis Pocketing

We will now use 22 axis Pocketing operation to machine the area inside the boss.

Creating the Pocketing Operation #1

1. From the Create Operations tab, select 22 axis Milling and Pocketing.

/ Seku lL'_{IF' Ereate% Simulate\
A R | ﬂ['\hxf -8~ | phy-

| = lI.L Machining Dperazﬁjns |

This brings up the 2 2 Axis Pocketing Operations dialog. We will go over the steps for creating
the pocketing operation.

2. Go to the Machining Features/ Regions tab and click Select Containment Regions.
The Pocketing operation dialog is now minimized and allows selection of the sketch
geometry.

3. Switch to Design Explorer and select Sketch5.
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= & Features
= & Bdrusion<1=
#15 Sketch<1>
= Extrusion<2=
#15 Sketch<3s
= Extrusion<3:=
715 Sketch<2s
= & Bdrusion<4:>
715 Sketch<>
= Extrusion<5:
£
15 Sketch<7>
15 Sketch<8>
{15 Sketch<9>

Note: You can also select the sketch from Alibre Design View. When select containment
region is selected, Alibre CAM turns on Sketch selection filter to allow the user to select
sketches. Hold the Shift key down to select multiple sketches.

Select Sketch(s)

4. Click to complete the selection.

The 2 2 Axis Pocketing operation dialog comes back up displaying the selected. The selected
regions are also highlighted on the part.

Machining Features/Regions Tool

# | Selected Machining Regionis)
1 Region 1

5. Switch to the Tools tab inside the 27> Axis Pocketing operation and select FlatMill-0.25.

6. Click on the Feeds and Speeds tab and select Load From Tool. Alibre CAM will now get
the feeds and speeds information that was set when the tool was defined.

7. Switch to the Clearance Tab and set the Clearance Plane Definition to Automatic and Cut
Transfer Method to Clearance Plane.
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Specify Cut Parameters

1. Click on the Cut Parameters tab.

2. Set the Tolerance to 0.001, Stock to leave to 0, Cut Pattern to Offset Cuts, and Step
over distance to 25 (% Tool Diameter).

2 1/2 Axis Pocketing
tachining Featurez/Regionz T ool Feeds & Speeds Clearance
Cut Parameters Cut Levels Entry/Exit Advanced Cut Parameters Sarting

Global Parameters

Region ——
Taolerance: | 0.007 : Toolpath
Stock: O - { e hord
Compengation: |AUTO/MOME |5
Stock
(%) Offset Cuts ") Linear Cuts ) Spiral Cuts () Badial Cuts
Cut Direchion

) Climb [Dawn Cut)

() Conventional [Up Cut)

(&) Mixed

Start Paint

() Inzide ) Outside

Step Diztance

(%) % Tool Dia. ]

-
(3 Distance @

-+ [ Stepover

4|

Corner Cleanup

Generate J [ Cancel ] [ Save ] [ Help

3. Switch to the Cut Levels Tab.
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4. Use the Following Settings.
a. Location of Cut Geometry at Top.

We will determine the Total Cut Depth from the 3D model by snapping at 2 points.

b. Select the Depth measuring tool located to the right of Total Cut Depth. This

will minimize the Pocketing Operation parameters dialog.

~ Cut Depth Control———————
: []
Tatal Cut Depth: =]
Rough Depth: Finizh Depth:
0 [] | 0 |IZ|
(=] £
|4 1 1 1 1 1 1 1 1
-

c. Pick the top edge of the boss as the start point of axis vector and the bottom
edge of the boss as the end point as shown below.

Pidk start point of axis vector

d. The pocketing operation dialog shows up and determines Total Cut Depth =

0.25.

Pick end point of axis vector

e. Set the Rough Depth = 0.25 and Rough Depth/Cut = 0.05.
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-,

2 172 Axis Pocketing
tachining Features/Regions | Taal | Feeds & Speeds Llearance
Cut Parameters : Cut Levels i E ity /E st Advanced Cut Parameters Sorting

Location of Cut Geometry

(®1atTop () At Bottom

) Pick Top L Cut Geometry st Top
Rough Fouah
Depth oug

Cut Depth Control Gl 1 Depthvcut

- Total T
|ozs =l Cut B
Tatal Cut Depth: !_v] Gepth) = % e
_Hu:uugh Depth: Finizh Depth_: : Finizh bienthcer
05 | o | e
Rough Depth/Cut: | 0.05 |2 Firish Depth/Cut. |0 e
[ Clear lsland Tops [ ]Usge 30 Model to Detect Depth

Cut Levelz Qrdering

(=) Depth First
(3 Lewel First

—d
—d

[ Generate H Cancel H Save H Help

This would machine the pocket in steps of 0.05 resulting in 5 cut levels.

Note: You can also specify the Total Cut Depth by entering the depth values under Total Cut
Depth.
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5. Switch to the Entry/Exit tab.

6. Use the following settings for Entry/Exit. Make sure to check Apply Entry/Exit at all cut

levels.
2112 Axis Pocketing &
Machining Features/Regions | Toal | Feeds & Speeds Clearance
| CutParsmeters | Cutlevels | Eni/Edt | Advanced Cut Parameters || Soting |
Entry b ations I
: Approach Mation .
Length (L] | 0.025 I:' 1—'L
| Engage Mation IH
| @Path  Angela) 10 T g
| O'linear  Height (H) 0.05 =)
Distance (D] . :.
OHelix  Radius(R] || (2]
Exit Mationz
Fetract Mation Rapid
(&) Linear  Length (L] |01 :'
Angle (4] 45 : : Departure
) Radial Radius [F) 7| D

(]

Departure Mation

=] Retract
Yertical Dist (D] |06 '

Apply entryfesit at all cut levels

[ -Generat;a ] [ - Eanu:el- ] [ - Save- ] [ - Help

7. Click Generate. The 22> Axis Pocketing toolpath is how generated and the Operation is
listed under the 2 > Axis Facing Operation in the Alibre CAM MOps browser.

Note: You can rearrange the operations in the MOps browser by selecting the operation and
dragging and dropping.
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/ Setulaywi‘z'l"-I Ereate\@ Slmulate\
e - gl | 2 - AF - 8| oy

= E,‘ Machining Operations

2% Post - Haas
E o a Skock - Baox Stock,
= MOpset 1
o Set MCS
® | ] 2 12 fds Facing
= 2 1/2 fixis Packeting
] Machining Features
FlatmMill-0.25
Feeds/Speeds

learance Plane
Parameters

Toolpath

In-process Stock,

B |de

FlatMill-0.25 - #1, Dia:0.25, CRad:0, Taper:0 deqg

Simulate Toolpath

Make sure to turn on Stock Visibility under the Simulate tab.

& Bl |l || — @

|Stock Visibility |

1. Switch to Simulate tab, Select the 2 2 Axis Pocketing Operation and click D to
launch the Alibre CAM Stock Simulation window.

2. Click Simulate from the Stock Simulation window to run simulation.
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3. Once the simulation is complete, you can close the Stock Simulation window and return
to the Alibre CAM browser.

Creating the Pocketing Operation #2

We will now create a 2" pocketing operation for machining the region around the boss.

1. Switch to the Create Operations tab.

Copying a MOp

2. Select the 2 2 axis Pocketing Operation created from the previous step, right mouse
click, and select Copy.

3. Right click and select Paste.
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/% Set |.|_I:II;::I Ereate\\/@ﬁ Simulate\

LIRS SN B R

/&g Set lL{F Ereate@ Simulate\

H* I:;r J"T J""d*—uq."

= l|_|_ Machining Operations
= Setup
E‘ Machine - 3 Axis
Post - Haas
a Stock - Box Stock,
=+l MOpSset1

ti]' Sek MCS

[_ 2 1J2 Axis Facing

|- 2 1.“'\ PN Leab:
all e
(7° Beqgenerate

-y Post

‘:\ Sirmulate

Simulake Lntil

Information
Shop Docurmentation
ql\_LI Edit

Renarne

é\% Cut
Eﬁ Copy %

| Paste

= ll.L Machining Operations
= Setup
E‘ Machine - 3 Axis
Post - Haas
a Stock - Box Stock
=4 MOp Set 1

tﬂ' Set MCS

[_ 2 112 Bxis Faring

| {2 147 fuvie Daclakins |

-
7¢ BRegenerate

Piosk

d.--
g
D Simulate

Simulake Lntil

Infarmation
Shop Documentation
ﬁ\_}l Edit
R.enarme
3% Cuk

|_|_"| Copy
@ Paste %

4. This would create a copy of the 2 2 axis Pocketing Operation listed below the first
pocketing operation as show below.
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/‘Q@ Setua)f C Ereate\%ﬁ Slmulate\
20 (b . f r . = -
= Machining Operations

= Setup
E‘ Machine - 3 Axis
Post - Haas
Ea Stock - Box Stock
= MOp Set 1
tof setmcs
+ 2 112 Byis Faring
+ 2 112 fxis Pocketing
+ 2 1/2 fixis Pocketing-1

51?.1 & G r%f

Flatrill-0,25 - #1, Dia:0,25, CRad:0, Taper:0 deg

5. Expand the 2 %2 Axis Pocketing-1 folder and double click on Machining Features.

/ E%} Setuay 5F Ereate\f{%ﬁ Smulate\

. Tﬁ_f’ -

= Machining Operations
= Setup
E‘ Machine - 3 Axis
Post - Haas
@ Stock - Box Stock,
= MOp Set 1
tof setmcs
+ 2 12 Axis Facing
+ 2 1/2 Axis Pocketing
= 2 12 fxis Pocketing-1

‘Machining Features
Flatill-0.25

3 Feeds/Speeds

€[ Clearance Plane

ﬁ Parameters
Toolpath

@ In-process Stock,
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6. Click Remove All under Machining Features and click Select Containment Regions.
7. Select Sketch7 and Sketch6 from the Design Explorer by holding the Ctrl key down.

= a Features

= & Bdrusion<1:
#l5 Sketch<1>

= Extrusion<2:
{ Sketch<ds

= Extrusion<3:
{ Sketch<2>

= & Bdrusion<4:
Fdod Sketch<b>

= Extrusion<h:
{ Sketch<5

{5 Sketch<d>
{15 Sketch<3s

Note: You can also select the sketch from Alibre Design View. When select containment
region is selected, Alibre CAM turns on Sketch selection filter to allow the user to select
sketches. Hold the Shift key down to select multiple sketches.

Select Sketch(s)

8. Click to complete the selection.

9. Regions are now listed under Machining Features/Regions.
10. Switch to the Cut Levels Tab.

11. Use the Following Settings.
a. Location of Cut Geometry - Select Pick at Top = - 0.125
b. Total Cut Depth - Set this to 0.375
c. Set the Rough Depth = 0.375 and Rough Depth /Cut = 0.05
d. Switch to the Entry/Exit tab and set the Retract Motion to Linear, Length = 0.1
and Angle = 0
e. Click Generate.
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2 1/2 Axis Pocketing

-,

: _Machining Features/Regions | Toadl

[ Clear lsland Tops

Cut Levelz Qrdering

(=) Depth First
(3 Lewel First

—d
—d

achining Features/Fegion | Tool | FeedstSpeeds | Clearance
Cut Parameters | Cut Levels i Entiy/Ewit | Adwanced Cut Parameters | Sorting |
Location of Cut Geometry
(i AtTop () AbBottom
: | |l
@FickTop 0125 [2[Iy] Set Top Z
Bough Fough
Depth
Cut Depth Control Gl 1 Depthvcut
e Tatal T
- 0as = Cut 58
Tatal Cut Depth: |_v_J Gepth) = %Finish
'Hnugh Depth: Firizh Depth: : Finizh e
0zs | [p [ Bl
(2] (2]
Fough Depth/Cut: | 0.05 . Firish Depth/Cut. |0 s:ri:-]
= -

[ ]Usge 30 Model to Detect Depth

[ Generate H Cancel H

Save ] [ Help

12. The pocketing toolpath is now created and displayed

in the MOps browser.
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Simulate Toolpath

Make sure to turn on Stock Visibility under the Simulate tab.

& Bl |d|ef |8 —+ @&

|Stock Visibility |

1. Switch to Simulate tab, Select the 2 2 Axis Pocketing-1 Operation and click D to
launch the Alibre CAM Stock Simulation window.

2. Click Simulate from the Stock Simulation window to run simulation.

3. Once the simulation is complete, you can close the Stock Simulation window and return
to the Alibre CAM browser.
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Hole Pocketing Operation

In order to machine the 6 holes, we will now use 2 2 axis hole pocketing operation.

Creating the Hole Pocketing Operation #1

1. Select 2 2> Axis Milling and Hole Pocketing.
2. Go to the Machining Features/ Regions tab and click Select Containment Regions.

3. Switch to Design Explorer and select Sketch2 located under Extrude4. This selects the 6
holes.

= & Features
= & Bdrusion<1:

L3 Skeetch<1=
= Extrusion=2:
15 Sketch<3>
= Extrusion=3:
ol Skeetch <2
= & Bdrusion<4:
15 Sketch<6>
= Extrusion«5:
15 Sketch<5>
#l5 Sketch<7>
#15 Sketch<B>
15 Sketch<9>
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Note: You can also select the sketch from Alibre Design View. When select containment
region is selected, Alibre CAM turns on Sketch selection filter to allow the user to select
sketches. Hold the Shift key down to select multiple sketches.

Click

Select Sketch(s) ﬂ

to complete the selection.

Switch to the Tools tab inside the Hole Pocketing operation and select FlatMill-0.25.

Click on the Feeds and Speeds tab and select Load From Tool. Alibre CAM will now get
the feeds and speeds information that was set when the tool was defined.

Switch to the Clearance Tab and set the Clearance Plane Definition to Automatic and Cut
Transfer Method to Clearance Plane.

Specify Cut Parameters

1. Click on the Cut Parameters tab.

2. Use the following Settings

108

a.

Tolerance to 0.001,

Hole Depth (H) =0.0625, Uncheck Use 3D model to Detect Depth,
Hole Diameter (D) = 0.5, Check Cleanup pass at each Z level
Step over distance = 25 (% Tool Diameter),

Step Down Control (dZ) = 50 (% Tool Diameter),

Cut Direction = Climb (Down Cutting).



Hole Pocketing

Machining Features/Regions
Clearance Cut Parameters

[Global Parameters
Tolerance [t 0.0 =

Lozation of Cut Geormetry
@ &t Top () At Bottom

i3 Pick Top L

Huole Pararmeters

Hole Depth (H) 0.0825 (21T
[]Usze 30 Model to Detect Depth

Hole Diameter [0 (0.5 :

H IJze Arc Dia. az Hale Dia. for
any Arce/Circles selected

Cleanup Pasz at Each £ Lewvel

Cut Directian
(%) Climb [Doven Cutting)

Stepaver Contral

Tool Feeds & Speeds
E ritrpE wit Sorting

) Conventional [Up Cutting]

Stepdawn Cantral (4]

(® % Tool Diameter | 25 o (&) % Tool Diameter | 20 -
) Digtance (O Distance
) Mumber of Levels
Generate J [ Cancel ] [ Save ] [ Help

3. Switch to the Entry Exit Tab and set the Helix Diameter = 0.25.

4. Check Create full (360 degree) helixes only and output each helix individually.
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E nikry b ations
Helical Engage
Helix Diameter [d] = Drrill
0.25 t"] Point
Helix Fitch
0 Aangle [
(& Height H] 025 |2

Approach Distance (D] |gozg [

Create full [360 dearee] helises anly
Cutput each helix individually

5. Click Generate. The Hole Pocketing operation is now created and is listed under the
MOps browser.
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/ L, Setup '{IF' Create\féa Slmulate\
E‘J {é}_sl " %ﬂ? @v ::-:

= I'll:_- Machining Operations

E} Setup

! Machine - 3 Axis
------- 'ﬂ' Posk - Haas
% a Stack - Box Stock,

5 Ij_ MOp Set 1
....... I Set MCS

_,l 2 12 Axis Faclng

5o

FlatMill-0.25 - #1, Dia:0.25, CRad:0, Taper:0 deg |

4. Switch to the Simulate tab, select Hole Pocketing, and click D to launch the Alibre
CAM Stock Simulation window.

5. Click Simulate from the Stock Simulation window to run simulation.

6. Once the simulation is complete, you can close the Stock Simulation window and return
to the Alibre CAM browser.

Creating the Hole Pocketing Operation #2
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1. Switch to the Create Operations tab.

Creating the Hole Pocketing Operation

2. Select the Hole Pocketing Operation created from the previous step, right mouse click,
and select Copy.

3. Right click and select Paste.

4. This would create a copy of the Hole Pocketing Operation listed below the first Hole
Pocketing operation as show below.

/ Q_@ 53,_,9)/ 5P Ereate% Smulate\

. i | - A - 8- -

= Machining Operations
- Setup
E Machine - 3 Axis
Posk - Haas
ffa Skock - Box Stock,
= MOp Set 1
tof setmacs
+ 2 1/2 Axis Facing
+ 2 12 Axis Pocketing
+ 2 112 fAxis Pocketing-1
+ Hale F‘n:n:kEting

[”‘»11 & 6y éi

Flatrill-0.25 - #1, Dia:;0.25, CRad:0, Taper:0 deg

5. Expand the Hole Pocketing-1 folder and double click on Machining Features.
6. Click Remove All under Machining Features and click Select Containment Regions.

7. Switch to Design Explorer and select Sketch8.
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= & Features

= & Bdrusion<1:
#l3 Sketch<1=

= Extrusion«2:
15 Sketch<3s

= Extrusion=3:
15 Sketch<2s

= & Bdrusion<4:
15 Sketch<B>

= Extrusion«5:
15 Sketch<5>

15 Sketch<7>

{15 Sketch<3>

Note: You can also select the sketch from Alibre Design View. When select containment
region is selected, Alibre CAM turns on Sketch selection filter to allow the user to select
sketches. Hold the Shift key down to select multiple sketches.

Select Sketch(s)

8. Click to complete the selection.
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9. Switch to Cut Parameters tab and set the Hole Depth = 0.1875, Hole Diameter =
0.315.

Hole Pocketing

Machining Features/Regions Tool Feeds & Speeds
Clearance Cut Pararneters EritryE xit Sarting

[Global Parameters
Tolerance [t 0.0 =

Lozation of Cut Geormetry
@ &t Top () At Bottom

i3 Pick Top L

Huole Pararmeters

Hole Depth (H) 01875 (21T
[]Usze 30 Model to Detect Depth

Hole Diameter [ | 0.315 :

H IJze Arc Dia. az Hale Dia. for
any Arce/Circles selected

Cleanup Pasz at Each £ Lewvel

Cut Direction
(%) Climb [Doven Cutting) ) Conventional [Up Cutting]
Stepaver Contral Stepdawn Cantral (4]
(® % Tool Diameter | 25 o (&) % Tool Diameter | 20 -
) Digtance ) Distance
{3 Mumnber of Levels
[ Generate J [ Cancel ] [ Save ] [ Help

10. Switch to the Entry/Exit tab and set the Helix Diameter to 0.09.
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Entry Motionz
Helical Engage

Helix Ciameter [d] =] Drill
D08 el Point

Helix Pitch

) Angle [4)

() Height [H] 025 |2

Approach Distance (D) gpzg |

Create full [360 degree] heliwes anly

Dutput each helis individually

11.Click Generate. The Hole Pocketing Operation for the inner holes is now created.

/ L, Seku |.|_HI}I Ereate\%ﬁ Slmulate\

L

|
5F.

b . q;f —J’*ngf C*—a.* m*

= l|_L Machining Operations

= Setup

E Machine - 3 Axis

Post - Haas
e Skack, - Boo Stack,
=4 MOp Set 1

1o setmcs
|_ 2 112 Axis Facing
|_ 2 1/2 Axis Pocketing
|_ 2 112 Axis Pocketing-1
| | Hole Pocketing
|_ Hole Pocketing- 1

B of |5 |6

Flaktrill-0,25 - #1, Dia:0.25, CRad:0, Taper:0 deq

12. Switch to the Simulate tab, select Hole Pocketing-1, and click :] to launch the Alibre
CAM Stock Simulation window.

Make sure to turn on Stock V|S|b|l|ty under the Simulate tab.
& Bof |de sl |af | —F @

Stock Visibility
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13. Click Simulate from the Stock Simulation window to run simulation.

14. Once the simulation is complete, you can close the Stock Simulation window and return
to the Alibre CAM browser.

Creating the Outer Profile Toolpath

We will not create a 2 2 Axis Profiling toolpath to cut out the shaft base. We will use the same
Tool (FlatMill-0.25) and settings for Feeds /Speeds and Clearance plane for the profiling
toolpath.

1. Switch to the Create Operations tab and select 2.5 Axis Milling and choose Profiling.

2. Go to the Machining Features/ Regions tab, click Remove All under Machining
Features, and click Select Containment Regions.

3. Switch to Design Explorer and select Sketch1.
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= a Features

£ & Bdrusion<1:
Fdod Skeetch=1>
=] Extrusion<2=
£ Sketch<3>
=] Extrusion<3:
£ Sketch<2>
= & Bdrusion<d:
£ Sketch<>
=] Extrusion<5:
£ Sketch<5>
#L# Sketch<7>
#L7 Sketch<B>
15 Sketch<®>

Note: You can also select the sketch from Alibre Design View. When select containment
region is selected, Alibre CAM turns on Sketch selection filter to allow the user to select

sketches. Hold the Shift key down to select multiple sketches.

4. Click

5. The selected region is now displayed under Machining Features/Regions.

Select Sketch(s)

Machining Features/Fegions Toal

# | Selected Machining Regionis)

1 Region 1

to complete the selection.

6. Switch to the Tools tab inside 2 2 Axis Profiling operation and Select the FlatMill-0.25.

7. Click on the Feeds and Speeds tab. And select Load From Tool. Alibre CAM will now get

the feeds and speeds information that was set when the tool was defined.

8. Switch to Clearance Tab. Set the Clearance Plane Definition to Automatic and Cut

Transfer Method to Clearance Plane.
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Specifying Cut Parameters

1. Switch to Cut Parameters tab and use the following Settings
a. Tolerance = 0.001,
b. Stock =0,
c. Cut Start Side- Check Use Outside/Inside for closed curves and pick Outside.

2 112 hxis Profiling

tachining Featurez/Regionz T ool Feeds & Speeds Clearance
Cut Paramneters Cut Levelz E ity /E st Advanced Cut Parameters Sorting

Global Parameters

Fegio
Y = TR
Tolerance: | 0.007 = _ Toolpath
Stock: |0 - |"IL - chord
Compengation: |ALDTOMOME |+
Stock
Cut Direction

) Clirnb [0 over Cut)

() Corventiohal [Lp Cut)

() Mixed

Cut Start Side

® Right ) Left

Iz Outzidedlnzide for Closed Curves
() Outzside () Inside

[] Determine uzing 30 Model [] Comer Cleanup
Stepover Control Total Cut Wickh W
Total Cut width: |0 =
Step/Cut; |0 :
[ enerate ] [ Cancel | I Save ] [ Help
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2. Select the Cut Levels Tab and specify Location of Cut Geometry At Bottom, Total Cut
Depth = 0.25, Rough Depth/Cut = 0.05.

2 112 Axis Profiling
tachining Features/Regions Taol Feeds & Speeds Clearance
Cut Parameters | Cut Levels '_ E ritr/E wit I Advanced Cut Parameters I Sorting |

Location of Cut Geometry

(1 atTop (%) At Bottom

) Pick Top Ly
Faugh Rouah
Depth oL

Cut Depth Contral f%: L Depthrcut

= Total T o
- 025 = Cut
Taotal Cut Depth: .T_, Bapth) % Finish
Rough Depth: Finizh Depth: Finizh HISRECLE
[l [ Depth
0.25 =] a =] Cut Geometry At Bottom
Rough Depth/Cut 005 |12 Finish Depth/Cut: | e

b i i

[ ]Use 30 Madel ta Detect Depth
Cut Levelz Ordering
%) Depth First

{7 Level First —3

[ [Generate H Cancel H Save ][ Help

3. Switch to Entry/Exit Tab and Set the Entry and Exit Type to None.

4. Click Generate. The 22 Axis Profile toolpath is now generated and the Operation is
listed under the Alibre CAM-MOps browser.

Toolpath display can be turned on/off by selecting Toolpath Visibility under the MOps browser.
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/ Setu;?fwﬁ' Ereate\@ 5|mulate\
l|_|_::;|':| H' iqr —.f' f @-.;v mv

[=I- ﬁ Machmmg Operations

------- a Stock - Box Stock
EI [f‘" MOp Set 1

- Set MCS
E:,l 21/2 Axis Facing
E:,l 21/2 A= Pocketing
| ) 21/2 Axis Pocketing-1
E:,l Hole Pocketing
-| ] Hole Pocketing-1
[_:,I 21/2 Axis Profiling

5 of o |de

FlatMill-0.25 - #1, Dia0.25, CRad:0, Taperl deg

Make sure to turn on Stock Visibility under the Simulate tab.

i B |t |sf|) —+ @&

| Stock Visibility |

5. Switch to the Simulate tab, Select the 2 2 Axis Profiling Operation and click D to
launch the Alibre CAM Stock Simulation window.
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6. Click Simulate from the Stock Simulation window to run simulation.

7. Once the simulation is complete, you can close the Stock Simulation window and return
to the Alibre CAM browser.

Post Processing

Once the toolpath has been generated, it can be post-processed to a specific machine
controller.

1. Select Machining Operations from the Create Operations tab and right click and select
post process.
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g@ Setup lL'_:II_]J Create @ Simulate

b | - 8- 8<-| -

77 Regenerate All

-{%A i Post Al

...... a i Save to Knowledge Base

= |'[ h!DF : Information
...... te J’ .
- Shop Documentation
- [
- ‘a,\f) Delete Al
B | New MOp Set
|

P

2. Specify the File Name as Shaftbase.nc and click save.

The post by default is set to Haas as specified under the Post processor setup. You can change
the post processor by selecting a different one from the drop down menu in the list. The posted
g code by default will be saved to the folder where the part file is located.

Lista Studio srl www.lista.it info@lista.it
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