
Introduction to Manufacturing
I-DEAS Tutorials: Fundamental Skills

Learn how to:

• create an NC job
• create OpGroups
• perform a hole-making operation
• perform a volume-clear operation
• perform a copy-mill operation
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Before you begin...

Prerequisite tutorials:

1.  Getting Started (I-DEAS  Multimedia
Training)

–or–

Quick Tips to Using I-DEAS
–and–
Creating Parts

2.  Managing Parts in Model Files

3.  Using Libraries

4.  Creating Assemblies
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Setup 1 of 8

If you didn’t start I-DEAS with a new (empty) model
file, open a new one now and give it a unique name.

 File
Open

Open Model File form

 Model File name: any unique name

 OK

Make sure you’re in the following application and task:

 Manufacturing

 Master Modeler

Set your units to mm.

 Options
Units

 mm (milli newton)

For this tutorial, you need to create the part shown
below, following the steps provided on the next few
pages.
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Setup 2 of 8

Step 1. Sketch the following closed shape and modify
the dimensions as shown.

1

2

Step 2. Extrude the wireframe shape a distance of
50mm.

X
Y

Z
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Setup 3 of 8

Save your model file.

 File
Save

Warning!  
If you are prompted by I-DEAS to save your model file,
respond:

 No

Save only when the tutorial instructions tell you to––not
when I-DEAS prompts for a save.

If you make a mistake at any time between saves and
can’t recover, you can reopen your model file to the
last save and start over from that point.

Hint  
To reopen your model file to the previous save, press
Control-z.
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Setup 4 of 8

Step 3. Sketch four equal circles equally spaced on the
surface shown. Dimensions are not critical for this
tutorial.

1 2

 Options

 Radius: 5

Step 4. Extrude (cutout) the four holes through the part
as shown.

Recovery Point
 File

Save
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2
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Setup 6 of 8

Step 5. Sketch a rectangle on the face as shown.
Dimensions are not critical.

1

2

Step 6. Revolve the rectangle, cutting a pocket from
the block.

1  

 (Done)

2  

Revolve Section form

 Cutout

 OK
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Setup 8 of 8

Result

Step 7. Name the part “Block.”

XXX

Recovery Point
 File

Save
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Create an NC Job 1 of 3

When you use the Generative Machining task, an NC
Job is created, and is associated with the part to be
machined.
An NC Job represents your entire job plan. It is the
collection of setups and operations required to
machine a part. An NC Job also identifies the part to
be machined.
In the Manage Bins form, you will see the NC Job
listed indented under the part name. When you
double-click on the part name (e.g., Block...), the NC
Jobs associated with the part will be listed.
You cannot delete the part without deleting the NC Job.
Also, you cannot create an NC Job for an unnamed
part.
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Create an NC Job 2 of 3

Switch to the Generative Machining task.

 Master Modeler
Generative Machining

NC Job Specification form

 Block (select)

 Job Name: Job1

 OK

Look in your model file bins to see which entities were
created when you created the NC Job.

Manage form

 Block...   (double-click)

Do not dismiss the Manage form.
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Create an NC Job 3 of 3

Things to notice  
Notice the “Job1” (Type of NC JOB) associated with
the part “Block.”

Notice also that two assemblies have been created.
One is called Setup-1_Assembly. This is a special
assembly called a Setup Assembly. (You should have
already completed the tutorial “Creating Assemblies”
which explained the concepts of assemblies.) This
assembly stores the orientation of the part to be
machined and other optional instances to represent the
machine table and fixtures.

Manage form

 Dismiss

Each NC Job can contain multiple setups to define
different positions of the workpiece and fixtures for
different machining operations.
In this tutorial example, you will use only one setup for
the NC Job.

Recovery Point
 File

Save
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Create OpGroups 1 of 2

Machining operations are grouped together in
OpGroups. In this tutorial, you will use two OpGroups.

1.  You will use one hole-making operation to drill
the holes.

2.  The second OpGroup will use two operations:
• a volume-clear operation to remove most of

the material from the pocket
• a copy-mill operation to smooth the surface

Job1 (NC Job)
Setup–1

OpGroup1
Machine Holes

OpGroup2
Volume Clear
Copy Mill
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Create OpGroups 2 of 2

Bring up the Job Planning form. Modify the Setup by
adding a new OpGroup.

NC Job Planning form
Click on the icon to create an OpGroup.

OpGroup Specification form

 Name: OpGroup–2

 Dismiss

Things to notice  
Now the Job Planning form contains two OpGroups
under Setup–1.

Do not dismiss the NC Job Planning form.
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Perform a hole-making operation 1 of 6

One or more machining operations can be grouped in
each OpGroup.
Machining operations fall into the categories of
hole-making, milling, and turning. Each of these
categories is further broken down into multiple types of
operations.
In this scenario, you will use OpGroup1 to store one
hole-making operation. You will use a normal drilling
type of hole-making operation. Other types are
available, such as center drill and plunge mill.
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Perform a hole-making operation 2 of 6

If you dismissed the NC Job Planning form, bring it
back up.

NC Job Planning form
   Job Plan

 OpGroup–1 (select)
Click on the Modify Entity icon.

OpGroup Specification form

Operation Selection form

 Category: Hole Making

 Type: Drill

 Create
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Perform a hole-making operation 3 of 6

Operation Specification form

1  

2  shift-pick

3  shift-pick

4  shift-pick

 (Done)

1

2

3

4
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Perform a hole-making operation 4 of 6

Operation Specification form

Cutting Tool Specification – Drill form

 Identifier: 10 MM Drill

 Cutter Diameter: 10

I-DEAS Warning form
New NC Drill Cutting tool will be created

 OK

Things to notice  
After entering 10, click in another field to see the
picture of the drill change.

 OK

Operation Specification form

Machining Parameters form

 Hole Depth (on)

 Hole Depth: 50

 OK
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Perform a hole-making operation 5 of 6

Operation Specification form

Things to notice  
The toolpath for the drilling operation is displayed.

Recovery Point

 File
Save
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Perform a hole-making operation 6 of 6

To animate the tool motion, use the Animate icon.

Move the form out of the way if you need to in order
to see the tool motion. If desired, you can adjust the
speed faster or slower with the sliding bar tool on the
form.

Animate Tool form
Start the forward animation.

To stop the animation:

 Dismiss
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Perform a volume-clear operation 1 of 5

You use a volume-clear operation to remove the bulk
of the material in a volume.
This will be the first machining operation that you add
to OpGroup–2.
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Perform a volume-clear operation 2 of 5

Bring up the Job Planning form again.

NC Job Planning form
   Job Plan

 OpGroup–2 (select)
Click on the Modify Entity icon.

OpGroup Specification form

Operation Selection form

 Category: Milling

 Type: Volume Clear

 Create
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Perform a volume-clear operation 3 of 5

Operation Specification form

1  

 (Done)

1
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Perform a volume-clear operation 4 of 6

Operation Specification form

Cutting Tool Specification – Mill form

 Identifier: 20 MM End-Mill

 Style: End Mill

I-DEAS Warning
New NC Mill Cutting Tool will be created

 OK

Cutting Tool Specification – Mill form

 Cutter Diameter: 20

 OK

Operation Specification form
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Perform a volume-clear operation 5 of 6

Machining Parameters form
Things to notice  

On this form, you can set different machining
parameters. For a volume clear operation, you can set
the cut pattern, such as spiral in or zig zag. For this
tutorial, accept the default value “spiral in.”

 OK

Operation Specification form

Things to notice  
Your toolpath may be different than the one shown
depending on the size of the pocket you created.

Recovery Point

 File
Save
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Perform a volume-clear operation 6 of 6

Animate the tool motion.

Animate Tool form

 Dismiss
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Perform a copy-mill operation 1 of 6

In a copy-mill operation, the tool follows the surface in
a given pattern to smooth the surface after the
volume-clear operation has been performed.
In this example, you will add the copy-mill operation to
OpGroup–2 since both of the machining operations are
on the pocket.
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Perform a copy-mill operation 2 of 6

Bring up the Job Planning form and modify OpGroup2,
adding a copy-mill operation.

NC Job Planning form
   Job Plan

 OpGroup–2 (select)
Click on the Modify Entity icon.

OpGroup Specification form

Operation Selection form

 Category: Milling

 Type: Copy Mill

 Create
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Perform a copy-mill operation 3 of 6

Operation Specification form

1  (if not already selected)

 (Done)

1
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Perform a copy-mill operation 4 of 6

Operation Specification form

 Identifier: 10 MM Ball-Mill

 Style: Ball Mill

 Cutter Diameter: 10

 OK

Operation Specification form

Machining Parameters form

 Constant Step (on)

 50

 Cut Type: Bi-Directional

 OK

50% is a rather large step, and would give a rough
cut. For actual work on the job, you would use a
smaller step or use the Constant Cusp option, which
determines the step to keep the cusp height under a
given size.
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Perform a copy-mill operation 5 of 6

Operation Specification form

Recovery Point
 File

Save
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Perform a copy-mill operation 6 of 6

Animate the tool motion.

Animate Tool form

 Dismiss
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Summary

Notice the icons used in Generative Machining:

Job Planning

Setup

OpGroup

Operation

You can use these icons on the Job Planning form or
from the I-DEAS Icons window icon panel. This tutorial
used them from the Job Planning form to make their
organization and usage clearer.
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Tutorial Wrap-up 1 of 2

You have completed the tutorial.
Things to notice  

When you created the NC job, the part was put away
and an assembly was created. What you see on the
screen is actually an assembly, not a part.

To put away the setup assembly from the workbench,
use the Manage Bins icon.

Manage form

 Setup-1_Assembly (select)

 Put Away

 Dismiss

Things to notice  
You’re toolpath may still be displayed. It will go away
when you switch applications.
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Tutorial Wrap-up 2 of 2

See also...
For additional information on many of the concepts
covered in this tutorial, see the following in the I-DEAS
Help facility:

 Help, Manuals, Table of Contents

Manufacturing: Generative Machining User’s Guide
Using Generative Machining
Creating a Setup Assembly

What’s next?

To continue your learning of the Manufacturing
application, we recommend you try the tutorials listed
in the next level of learning.

 Help
Tutorials

Online Tutorials

 Manufacturing

 2 – Advanced Projects

We suggest that you print these tutorials with the
Adobe software provided before using them, as they
have not yet been converted to the new online
format.

To exit this tutorial, select:
 File

Exit
Warning!  

Do not use the menu in the I-DEAS Icons window to
exit. Use the menu in the Acrobat Reader window.



,�'($6 0DVWHU 6HULHVZ 2QOLQH 7XWRULDOV &RS\ULJKW

7KLV RQOLQH LQIRUPDWLRQ FRQWHQW� LV OLFHQVHG WR WKH XVHU IRU WKH SHULRG VHW IRUWK LQ WKH DSSOLFDEOH OLFHQVH
DJUHHPHQW� VXEMHFW WR WHUPLQDWLRQ RI WKH OLFHQVH E\ 6'5& 2SHUDWLRQV� ,QF� �6'5&Ê� DW DQ\ WLPH� DQG DW DOO
WLPHV UHPDLQV WKH LQWHOOHFWXDO SURSHUW\ RI 6'5&� 7KH LQIRUPDWLRQ FRQWDLQHG KHUHLQ LV FRQILGHQWLDO WR 6'5&
DQG VKDOO QRW EH FRSLHG RU UHSURGXFHG LQ DQ\ IRUP ZKDWVRHYHU� QRU EH GLVFORVHG WR DQ\RQH RWKHU WKDQ DQ
DXWKRUL]HG UHSUHVHQWDWLYH RI WKH XVHU·V HPSOR\HU ZKR LV FRQWUDFWXDOO\ REOLJDWHG QRW WR GLVFORVH VDPH�
ZLWKRXW H[SUHVV SULRU ZULWWHQ FRQVHQW RI 6'5&� 7KH XVHU RI WKLV WXWRULDO DQG WKH FRPSXWHU SURJUDP�V�
UHIHUUHG WR KHUHLQ UHWDLQV IXOO FRQWURO RYHU DQG LV VROHO\ UHVSRQVLEOH IRU WKH PHFKDQLFDO GHVLJQ RI WKH XVHU·V
HTXLSPHQW� PDFKLQHU\� V\VWHPV� DQG SURGXFWV� 6'5& PDNHV QR ZDUUDQWLHV RI DQ\ NLQG� LQFOXGLQJ WKH
ZDUUDQW\ RI PHUFKDQWDELOLW\ RU ILWQHVV IRU D SDUWLFXODU SXUSRVH LQ UHVSHFW WR WKH HTXLSPHQW� PDFKLQHU\�
V\VWHPV� DQG SURGXFWV GHULYHG RU UHVXOWLQJ KHUHXQGHU� DQG WKH XVHU DVVXPHV DOO ULVNV DQG OLDELOLW\ IRU
UHVXOWV REWDLQHG E\ WKH PDQXIDFWXULQJ� XVH RU LPSOHPHQWDWLRQ RI WKH FRPSXWHU SURJUDP�V� GHVFULEHG KHUHLQ�
ZKHWKHU XVHG VLQJO\ RU LQ FRPELQDWLRQ ZLWK RWKHU GHVLJQV RU SURGXFWV� 6'5& VKDOO QRW EH OLDEOH IRU DQ\
VSHFLDO RU FRQVHTXHQWLDO GDPDJHV� 6'5& PDNHV QR ZDUUDQW\ WKDW WKH HTXLSPHQW� PDFKLQHU\� V\VWHPV� DQG
SURGXFWV GHULYHG RU UHVXOWLQJ KHUHXQGHU ZLOO QRW LQIULQJH WKH FODLPV RI GRPHVWLF RU IRUHLJQ SDWHQWV DQG
IXUWKHU GRHV QRW ZDUUDQW DJDLQVW LQIULQJHPHQW E\ UHDVRQ RI WKH XVH WKHUHRI LQ FRPELQDWLRQ ZLWK RWKHU GHVLJQ�
SURGXFWV� RU PDWHULDOV RU LQ WKH RSHUDWLRQ RI DQ\ SURFHVV� 8VHUV VKDOO SURWHFW� LQGHPQLI\ DQG KROG KDUPOHVV
6'5& RI DQG IURP DQ\ ORVV� FRVW� GDPDJH RU H[SHQVH DULVLQJ IURP DQ\ FODLP WKDW LV LQ DQ\ ZD\ DVVRFLDWHG
ZLWK WKH FRPSXWHU SURJUDP�V� GHVFULEHG LQ WKLV WXWRULDO� 'DWD SUHVHQWHG LQ H[DPSOHV GR QRW QHFHVVDULO\
UHIOHFW DFWXDO WHVW UHVXOWV DQG VKRXOG QRW EH XVHG DV GHVLJQ FULWHULD�

%\ DFFHSWDQFH RI ,�'($6 0DVWHU 6HULHV� WKH XVHU DJUHHV WR WKH DERYH FRQGLWLRQV DQG IXUWKHU DJUHHV WKDW
WKLV LQWHOOHFWXDO SURSHUW\ ZLOO QRW EH H[SRUWHG �RU UHH[SRUWHG IURP D FRXQWU\ RI LQVWDOODWLRQ�� GLUHFWO\ RU
LQGLUHFWO\� VHSDUDWHO\ RU DV SDUW RI D V\VWHP� ZLWKRXW XVHU RU XVHU·V HPSOR\HU� DW LWV RZQ FRVW� ILUVW REWDLQLQJ
DOO OLFHQVHV IURP WKH 8QLWHG 6WDWHV 'HSDUWPHQW RI &RPPHUFH DQG DQ\ RWKHU DSSURSULDWH DJHQF\ RI WKH
8QLWHG 6WDWHV JRYHUQPHQW DV PD\ EH UHTXLUHG E\ ODZ�

Ë 6WUXFWXUDO '\QDPLFV 5HVHDUFK &RUSRUDWLRQ ����� ����� ����� ����� ����� ����� ����� ����� �����
����� ����� ����� ����� ����

$OO ULJKWV UHVHUYHG� 1R SDUW RI WKLV ZRUN PD\ EH UHSURGXFHG RU WUDQVPLWWHG LQ DQ\ IRUP RU E\ DQ\ PHDQV�
HOHFWURQLF RU PHFKDQLFDO� LQFOXGLQJ SKRWRFRS\LQJ DQG UHFRUGLQJ� RU E\ DQ\ LQIRUPDWLRQ VWRUDJH RU UHWULHYDO
V\VWHP ZLWKRXW SHUPLVVLRQ LQ ZULWLQJ IURP 6'5&�

3HUPLVVLRQ WR FRS\ WKLV RQOLQH LQIRUPDWLRQ VRIWZDUH� RU SRUWLRQV WKHUHRI� ZLWKRXW FKDUJH LV KHUHE\ JUDQWHG
E\ 6WUXFWXUDO '\QDPLFV 5HVHDUFK &RUSRUDWLRQ SURYLGHG WKDW VXFK FRS\LQJ LV VWULFWO\ OLPLWHG IRU LQWHUQDO XVH
RQO\ DQG WKH DERYH FRS\ULJKW QRWLFH DQG 5HVWULFWHG 5LJKWV /HJHQG DSSHDUV RQ DOO FRSLHV� 7KLV SHUPLVVLRQ
GRHV QRW H[WHQG WR DQ\ FRS\LQJ RWKHU WKDQ DV H[SUHVVO\ VHW IRUWK KHUHLQ� $OO TXHVWLRQV RU UHTXHVWV VKRXOG
EH DGGUHVVHG WR�

6WUXFWXUDO '\QDPLFV 5HVHDUFK &RUSRUDWLRQ
���� (DVWPDQ 'ULYH
0LOIRUG� 2KLR �����
��������ï����

,I WKLV VRIWZDUH RU GRFXPHQWDWLRQ LV GHOLYHUHG WR WKH 'HSDUWPHQW RI 'HIHQVH �'2'� RI WKH 8�6� *RYHUQPHQW�
LW LV GHOLYHUHG ZLWK 5HVWULFWHG 5LJKWV DV IROORZV�

5HVWULFWHG 5LJKWV /HJHQG

8VH� GXSOLFDWLRQ� RU GLVFORVXUH E\ WKH 8�6� *RYHUQPHQW LV VXEMHFW WR UHVWULFWLRQV DV VHW IRUWK LQ
VXESDUDJUDSK �F�����LL� RI WKH 5LJKWV LQ 7HFKQLFDO 'DWD DQG &RPSXWHU 6RIWZDUH FODXVH DW ')$56
�������ï�����

,I WKLV VRIWZDUH RU GRFXPHQWDWLRQ LV GHOLYHUHG WR DQ\ XQLW RU DJHQF\ RI WKH 8�6� JRYHUQPHQW RWKHU WKDQ
'2'� LW LV GHOLYHUHG ZLWK 5HVWULFWHG 5LJKWV DQG XVH� GXSOLFDWLRQ RU GLVFORVXUH E\ WKH 8�6� *RYHUQPHQW LV
VXEMHFW WR WKH UHVWULFWLRQV DV VHW IRUWK LQ )$5 ����������F����� ,I WKH VRIWZDUH RU GRFXPHQWDWLRQ LV GHOLYHUHG
WR 1$6$� LW LV GHOLYHUHG ZLWK 5HVWULFWHG 5LJKWV VXEMHFW WR WKH UHVWULFWLRQV VHW IRUWK LQ ��ï������ï���G� RI WKH
1$6$ )$5 6XSSOHPHQW�

7KLV VRIWZDUH LV D /LFHQVHG 3URGXFW RI DQG GLVWULEXWHG E\ 6'5& DQG PD\ RQO\ EH XVHG DFFRUGLQJ WR WKH
WHUPV RI WKDW OLFHQVH RQ WKH V\VWHP LGHQWLILHG LQ WKH /LFHQVH $JUHHPHQW�

6'5& DQG 6'5& ,�'($6 DUH UHJLVWHUHG WUDGHPDUNV RI 6WUXFWXUDO '\QDPLFV 5HVHDUFK &RUSRUDWLRQ�

7KH IROORZLQJ DUH WUDGHPDUNV RI 6WUXFWXUDO '\QDPLFV 5HVHDUFK &RUSRUDWLRQ
,�'($6
,�'($6 0DVWHU 6HULHV

$OO RWKHU WUDGHPDUNV RU UHJLVWHUHG WUDGHPDUNV EHORQJ WR WKHLU UHVSHFWLYH KROGHUV�


