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ICNC Milling

WORKING WITH THE 4TH AXIS (VIRTUAL)

Name Class/Period Date

1. Overview

In this tutorial, you will equip your virtual machine with a rotary axis and use the axis to machine a
cylindrical part.

2. Performance Objectives

After completing these hardware tasks, you will be able to:

Configure the 4™ axis on a virtual milling machine.

Jog the machine about the 4% axis.

Touch off a cylindrical part to define the machine origin.
Run a program that machines a cylindrical part.

3. Working with the ATC in CNCMotion

3.1. Installing the Rotary Axis

Your machine’s default configuration does not have a 4™ (rotary) axis. Perform the following steps to
install the axis onto the virtual machine:

1. Close CNCMotion if it is running.
2. Inyour computer’s Start or program menu, open the CNCMotion Configuration app.
Apps

%  CNCMotion Configuration

3
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The CNC Configuration window for your machine is displayed.

%k CNC Configuration

Welcome General Options Machine Configurations

Welcome to the Intelitek CNC Software
Configuration program. Before you begin, hill 6100
please select the units in which you wish ) B

to view and set values.

X
2
S
=

Units:
@ Inch
(O Metric

Active Machine Configuration:

CNCMotion for BenchMill 6100 Machining Center
Current Configuration: Default Setup

Located in: .\+BenchMill 6100\#Default Setup\

6.1.4.8 Cancel Help
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3. Select the Options tab.

# CMNC Configuration

Welcome General Options  Machine Corfigurations
Installed Options: Option Settings:

Base BenchMill 6100 Definition
Power Drawbar Contral
[+] Shield Opener

Check items to enable. Options with 5K Spindle
"..."have more settings.

Remaove Reinstall... Defaults

6.1.4.8 Cancel Help

4. Click Reinstall.

Remove | Reingtall...

3.1.4.8 oK Cancel
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5. The Reinstall Options window opens. Check one of the Rotary Axis options and then click OK.

Reinstall Opticns >

Removed Options
[ ]ir Wize Dutput

Check. the options to reinstall, or press
'Cancel' to leave the optionz removed.

[ ]Coalant
[ JHome Diagnostics
[ ]Jogging Handwhesl

Hotary Axis W1 Wwaming: Instaling options that are not
[ JRotar Az W2 ingtalled on wour machine may causze the
[T able-Mounted ATC zoftware to behave in an unpredictable

manner. For that reasan, you ghould
anly reingtall options that are actually
present.

Reinstall... [ Cancel

® Note: When installing the axis on a physical machine, select Rotary Axis V2.

The Rotary axis is added to the Installed Options.

Installed Options:

5K Spindle
Base BenchMill 6100 Definition
Power Drawbar Control

Rotary Auxis V1

Shield Opener

4
CNC Milling | Working with the 4th Axis (Virtual)

© 2024 Intelitek Inc. All rights reserved | CNC_Milling_4th_Axis_v1.2



intelitek»»

6. Click OK to confirm and exit.

# CMNC Configuration
Welcome General Options  Machine Corfigurations
Installed Options: Option Settings:
[+] 5K Spindle
Base BenchMill 6100 Definition
Power Drawbar Contral
Rotary Axis V1
[+] Shield Opener
Check items to enable. Options with Select this option if your machine is
"..."have more settings. equipped with a Rotary Axis (4th Axis) built
before July 2019.
Bemove Reinstall... Defaults
6.1.4.8 Cancel Help

7. Inthe popup window, click Yes to run CNCMotion.

CMC Configuration

Do you want to run "CHNCMaotion for Intelitek CNC & Fanuc
emulator 7

Yes h‘ Mo
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The rotary axis is installed in the machine. Note that the workpiece is cylindrical and is installed
in the rotary axis’ chuck (which is similar to a vise).

@ Note: When the machine is equipped with a 4" axis, Send Tool to Corner and Send Tool to Point
options are unavailable.

SR

Lag
| S5end Tool to Corner |

8. Close the safety shield.
9. Home the machine.

10. From the menu, select 3D Image > Setup Machine.

30 Image Design Window Help
v Show Ctrl+D

Setup Cell... ‘

Setup Machine... %

Camera ¥

Send Tool b

Reset Workpiece
~  Show Workpiece
Save Workpiece...
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The Setup Machine window is displayed. Note that the workpiece has two dimensions: X, the
length and Z, the diameter. Ensure that the dimensions are as follows:

e Forimperial: X=2,Z2=1
e For metric: X=50,Z=25

Setup Machine >

Stock  Awis 4 ATC & Tool Holder

Stock Dimenszions [in]; Surface Options;

Length [x) M aterial: | Plastic v |
DiameterZ): |1 | Edit Calar... _

k. | | Cancel | | Help
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11. Select the Axis 4 tab. In this tab, you can set the position and the angle of the chuck and
workpiece.

Setup Machine >

Stock  Axis 4 ATC & Tool Holder

Position:

& Dffset: i Angle: deg
vomset [0 Jin

| ()% | | Cancel | | Help

12. Change the values and observe how the position of the axis changes. Return the axis to its
original position and then click OK to confirm any changes and to close the window.
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13. Open the Jog Control window. Note the addition of the new axis (A). You can jog the workpiece
about the A axis by clicking the clockwise (A-) and counterclockwise (A+) buttons. Click these
buttons and observe the movement of the workpiece.

Jog Control n
I

Jog | Speed
E [ — [ — [ ]

[ 5 20 MO

| Step Size
[ ey | | oy | [y | [ s |

[0001 001 071

3.2. Touching off the Workpiece

In this task, you will touch off the workpiece to define the origin (0,0,0). The origin should be just above
the face of the workpiece. Perform the following steps:

1. Ensure that tool #1, a 0.125 inch / 3 mm end mill is inserted in the spindle.

2. Jog the tool to the face of the workpiece. Using the lowest speed and step size, jog the tool into
the face of the workpiece until an impact occurs.

Intelitel CNC

| Anlimpact has occured!

Jog Control

[ Jog

O | =

Step Size
i =) (] (] (=]
e 0001 IR}
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3. Inthe popup window, click OK to close the window.

Intelitek CHC it

| . AnImpact has occured!

4. Select Setup > Set Position.

n Tools | Setup 3D Image Design Window Help
On-Line

—— I. ~  Simulaticn
_ Set Position...
Zero Position Ctrl+Shift+Z

Set Axizs To Zero

s |

Jog Settings...
Run Settings... Ctrl+R

Verify Settings...

5. Change the X position to 0 minus half the diameter of the tool.

= For Imperial, this position is: -0.0625 in

= For metric, this position is: -1.5 mm

6. Click OK to close the window.

7. Jog the tool until it is in front of the workpiece (between the workpiece and the safety shield as
shown in the image below). Using the lowest speed and step size, jog the tool backwards into
the workpiece until there is an impact.

Jog Control

Step Size
===
m‘ 001 01 S

Intelitek CNC

| Animpact has occured!
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8. Select Setup > Set Position. Set the Y position to 0 minus (half the diameter of the tool plus half
the diameter of the workpiece). The diameter of the default workpiece is 1 inch / 25 mm.

® For Imperial, the Y position is: -0.5625 in

= For metric, the Y position is: -13 mm

9. Jog the tool so that it is entirely above the workpiece.
10. Select Setup > Goto Position.
Tools | Setup | 20 Image Design  Window Help

On-Line

«  Simulation

5et Position...
Zero Position Ctrl+5Shift+£

Set Axis To Zero

Jog Settings...
Run Settings... Ctrl+R.
Verify Settings...

Verify Type >

5et/Check Home... Ctrl+H
Goto Position.. Fa

N

Units ¥
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11. In the Goto Position window, set the Y position to 0 and then click GO. The tool moves above the
center of the workpiece.

12. Using the lowest speed and step size, jog the tool downwards into the workpiece until there is
an impact.

log Control

Intelitek CMC

| An Impact has occured!

13. Select Setup > Set Position. Set the Z coordinate to 0 and then click OK.
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14. Select Setup > Goto Position. Set all coordinates to 0 and then click GO. The tooltip should move
to the intended origin.

4

15. Save your machine configuration by selecting File > Save a Copy of Current Configuration.
Include your name or initials in the configuration file name.

File Edit View Program Tools  Setup 3D Image  Desi

Mew Ctrl+MN
Open... Ctrl+0
Close et
Save Ctrl+5 ]
Save As...

Print... Ctrl+P

Print Setup...

1 ChUsers\, NCNC\House3 lmp_EJ
2 ChUsers\..\Work\CNC\Rotary1

3 CAUsers\..\USER_HOUSE_3

4 ChUsers\. \USER_HOUSE_2

5 CAUsers\..\SUPERMAN_IMP

& C:\Users\. \SAMPLES\NEW

7 Superhero Shield .125 Endmill Wax
8 CAUsers\,. \SUPERMAN_IMP

Choose Machine...

Save a Copy of Current Configuration...

s

Exit

Pl |
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3.3. Running a Simple Program

In this task, you will run a program that will make linear cuts along the length of the workpiece at 45

increments.
Perform the following:

1. Open a new program.

o

2. Copy the relevant program below and paste it into the Program window.

Imperial Metric
N1 ; G-code program with 4th axis (rotary | N1 ; G-code program with 4th axis (rotary
axis) movement axlis) movement
N1l ; Rotate workpiece in 45-degree N1l ; Rotate workpiece in 45-degree
increments increments
N21 ; Make linear cuts along the length N21 ; Make linear cuts along the length
of the workpiece of the workpiece
N31 G20 ; Set units to inches N31 G21 ; Set units to mm
N41 G90 ; Absolute positioning N41 G90 ; Absolute positioning
N51 MO6 TO1l ; Insert tool #1 N51 MO6 TOl ; Insert tool #1
N61 MO3 S2000 ; Spindle on (clockwise) N61 M0O3 S2000 ; Spindle on (clockwise)
N71 F10 ; Set feed rate N71 F250 ; Set feed rate
N81 GOO X0 YO0 Z1 AO0 ; Initial position N81 GOO X0 YO Z25 A0 ; Initial position
(above workpiece) (above workpiece)
N91 GO1 Z-0.1 ; 1lst Plunge into workpiece | N91 GOl Z-2.5 ; 1st Plunge into workpiece
N101 X1.5 ; First cut (0 degrees) N101 X40 ; First cut (0 degrees)
N111l XO N111l XO
N121 Z0.1 ; Retract N121 z2.5 ; Retract
N131 A45 N131 A45
N141 Z-0.1 ; Plunge N141 z-2.5 ; Plunge
N151 X1.5 ; Second cut (45 degrees) N151 X40 ; Second cut (45 degrees)
N1le6l XO N161 XO
N171 z0.1 N171 z2.5
N181 A90 N181 A90
N191 z-0.1 N191 z-2.5
N201 X1.5 ; Third cut (90 degrees) N201 X40 ; Third cut (90 degrees)
N211 X0 N211 XO
N221 z0.1 N221 z2.5
N231 A135 N231 A135
N241 z-0.1 N241 z-2.5
N251 X1.5 ; Fourth cut (135 degrees) N251 X40 ; Fourth cut (135 degrees)
N261l XO N261 X0
N271 Z0.1 N271 7z2.5
N281 A180 N281 A180
N291 Z-0.1 N291 z-2.5
N301 X1.5 ; Fifth cut (180 degrees) N301 X40 ; Fifth cut (180 degrees)
N311 XO N311 X0
N321 GOO Z1 ; Retract spindle N321 GO0 Z25 ; Retract spindle
N331 MO5 ; Spindle off N331 MO5 ; Spindle off
N341 M30 ; End of program. N341 M30 ; End of program.

@ Note: The A coordinate is not in inches or mm, but in degrees.
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3. Save the program with an appropriate name.

4. Run the program.

19600006

Run

5. Observe the tool and the 4™ axis as the program is run. Note the movement of the workpiece.

@ Note: There is no verification or simulation of the machined workpiece when the 4™ axis is

present.

6. Bonus task: If time remains, create and run your own unique NC program for machining the

workpiece.

7. Exit CNCMotion.

4. Authentic Skills Assessment

Have your instructor verify that your work meets the requirements in the Performance Objectives and

sign below. Keep this sheet for future reference.

Instructor Signature

Date
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