AN INTRODUCTION TO AUTODESK®
INVENTOR® |ILOGIC

INTRODUCTION

This tutorial will provide you with a hands - on introduction to Autodesk® Inventor ®
iLogic . iLogic extends the computational capabilities within Inventor to include rules.
These rules work along with the parameter update mechanism of Inventor, and allow

you to include much more sophisticated design intent into your models.

Traditional parametric modeling invol ves driving geometry with dimensional
parameters. These parameter values can be input directly by the user, or can result

from fixed equations involving other parameters or even linked spreadsheet values.

Using rules in a parametric model allows for condit ionally - defined equations. These

0conditional equationsdé are not | imited only t

aspects of the design. Equations or relationships can be defined between the

parameters, properties, attributes, features, components, or a ny other aspect of the
design. Defining the relationships between all objects in a design makes it possible to
update the model completely, correctly (according to the rules), and automatically

when input parameter values are changed. A rules - enriched mode | is therefore far
superior to a simple parametric model.

This tutorial will introduce you to the most important aspects of working with iLogic
rules, and show you how to create simple (but powerful) rules that control the
modeling of a simple part.

Subsequent tutorials expand on this information, and show you how to create even
more intelligent models, still with only very simple rules.

This tutorial assumes  that you are familiar with Inventor 2009, and its basic part
modeling functionality and concepts.
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ILOGIC PARAMETERS

I n addition to the numeric parameters that youdre
lets you create additional type of parameters, including String and Boolean values,
which you can then use to control your model.

This portion of the tu  torial will guide you through the steps of creating additional
parameters in your model, which you will later use in iLogic rules.

Al l of this wildl be done in the context of a samp
up first.

OPEN A PART FILE TOWORK WTH

Launch Inventor 2009,andm ake sur e thatO00Q het ofiLalgsé project i

Open the file called bracket_ no_rules.ipt from the project workspace

UseFile-> Save Asé to savaeasat hniesw dfoicluemenctal | ed obr acke
thefil e t hat wedl | make changes to in this tutori al
At this point, you should have this newly - saved bracket.ipt open in Inventor.
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OPEN THE ILOGIC PARMETER EDITOR

A panel bar is docked on your screen. Click on the Part Features Tab . In the drop down
menu select iLogic .

At this point you may want to show the [ Logic too
tab of the Inventor Customize dialog.

Select Parameters to bring up the iLogic Parameter Editor

iLogic

e
gf:j Add RUW EditiLogic Tree 4 iTrigger (-5 Place iLogic Component 3% iLogic Utilities Eﬁ' Conf}

FY

Parameter Fitters

In the Parameter Filters box at the bottom of the  Parameter Editor window,
select the All option in both lists . This will display all of the parameters
associated with the bracket model.

CREATE A0 MA S BARAMETER

In the blank cell at the bottom of the Name column of the list of parameters , enter the
name mass. A drop down menu appears in the Type window. The available options are
User, String and Boolean. Select the  User option.

iLogic Parameter Editor - bracket_without rules.ipt
Name Type Unit Equation Driving Rule Muttivalue mﬂd Key Comme il
rib_thickness Model in flange_thickne... 0.093750 [}
rib_draft_dont_use Model deg 0 deg 0.000000 ]
number_of_ribs Model ul 3ul 3.000000 ]
spacing_between_ribs Model in 0.4062510n 0.406250 ]
number_of_base_holes Model ul 3ul 3.000000 =
spacing_between_hase_holes |Model in hracket_width /... 0.250000 [} F
number_of_flange_holes Model ul 3ul 3.000000 [} L
spacing_between_flange_holes |Model in bracket_width /... 0.250000 ]
4 mass User - - [ |
e in = -
1| mm 1 | 3
Parameter Fitters - deg
Immediate Update ul
ETH - | T =
iLogic | | Key
I'Clﬂsoé:lrel i Non-Key Refresh (F5) Done

Parameter names in iLogic are case sensitive. Please be sure to follow the case being
used in the parameter editor, and while creating rules.
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In the Unit field, choose  ul from the drop down menu. In the Equation field enter 100.
Click in a blank field and observe 100.000000 in the Nominal Value Field. Make this a
Key parameter by clicking in the check box in the Key column .
iLogic Parameter Editor - bracket_without rules.ipt
_ - . - Nominal &
Name Type Unit Equation Driving Rule Multivalue Value Key Comme
rib_thickness Model in flange_thickne... 0.093750 [}
rib_draft_dont_use Model deg 0 deg 0.000000 ]
number_of_ribs Model ul 3ul 3.000000 ]
spacing_between_ribs Model in 0.4062510n 0.406250 ]
number_of_base_holes Model ul 3ul 3.000000 ]
spacing_between_base_holes |Model in bracket_width /... 0.250000 ] F
nurmber_of_flange_holes Madel ul Jul 3.000000 [} L
spacing_between_flange_holes |Model in hracket_width /... 0.250000 [}
mass User > |ul 100 ul 100.000000 —
L = S
1| I | 3
Parameter Filters Immediate Update
A <<
iLogic | Key S
Itlﬂsoé:lrel i Non-Key Refresh (F5) Daone
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CREATEAOHOLESO

P A R(SVRENGE R

Click in the empty cell at the bottom of the Name column. Type the name  holes.
In the Type cell, select String .
iLogic Parameter Editer - bracket_without rules.ipt £3
_ - L - MNeminal o
Name Type Unit Equation Driving Rule Multivalue Value Key Comme
rib_draft_dont_use Model deg 0 deg 0.000000 [}
number_of_ribs Model ul 3ul 3.000000 [}
spacing_between_ribs Model in 0.40625in 0.406250 [}
number_of_base_holes Model ul 3ul 3.000000 [}
spacing_between_base_holes  |[Model in bracket_width /... 0.250000 [}
number_of_flange_holes Model ul 3ul 3.000000 [} F
spacing_between_flange_holes [Model in bracket_width /... 0.250000 [} L
mass User ul 100 ul 100.000000 1
3 holes User - |in | —
" User | = k2
| String i J e
Parameter Fitters Immediate Update
I - | =
iLogic | |Key
Model || MNon- EE—
Hodel | Nowey Refresh (F5) Done
Left click in one of the empty fields. Observe that the Unit entry is blank. Right
click in one of the empty field s to reveal the contextual menu containing the
options Make Multi - Value and Delete Parameter .
iLogic Parameter Editer - bracket_without rules.ipt £3
_ - L - MNeminal o
Name Type Unit Equation Driving Rule Multivalue Value Key Comme
rib_draft_dont_use Model deg 0 deg 0.000000 [}
number_of_ribs Model ul 3ul 3.000000 |l
spacing_between_ribs Model in 0.40625in 0.406250 [}
number_of_base_holes Model ul 3ul 3.000000 [}
spacing_between_base_holes  |[Model in bracket_width /... 0.250000 [}
number_of_flange_holes Model ul 3ul 3.000000 [} F
spacing_between_flange_holes |[Model in bracket_width /... 0.250000 [} L
mass User ul 100 ul 100.000000
3 holes String - | —
A Make Multi-Value | = =~
|

4|

I

Delete Parameter

Parameter Filters Immediate Update

TN - | LT
iLogic | |Key
Model | [Non-Key
User i

Refresh (F5)
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Select the Make Multi - Value option to open the Value List Editor dialog box.

Walue List Editos
Add MNew tem(s)

Walue

In the Add New Items field at the top of the dialog box, enter base, flange and
none. Press the Add button to transfer the New Items to the Value field at the

bottom of the dialog box.

Click OK to accept these values and close the Value List Editor dialog box.
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In the Multivalue column of the 6 h o | e s ¢ iLagioc Rarameters Editor , notice the

arrow indicating a drop down menu. Click this arrow to see the three str

ing values
you have just added.
P s"ﬁ';'a'ciﬁ'j'_a-ew/j—.'M_dﬁe,‘.f.,-";""' al T Torsererws ) — T e 7T 0 706G T
mass User ul 100 ul __———1100.000000 k
» holes String / hd \\ [ )
basze ,
i’ ( flange ) O
\ none /
4| [T \‘E :..—'_ | ®_
Select the ofl angelckicdnempty@ield amsdtthe iew value

Observe the curren tvalue of the hole parameter & flange & appearing in the
Equation and the Nominal Value fields. Make this parameter a Key Parameter by

clicking on the check box in the Key column cell .
iLogic Parameter Editor - bracket.ipt .
Name Type Unit  Equation Driving Rule Multivalue vominal  Key  Comment
spacing_betw... |Model in pracket_w... 0.750000 (]
number_of_fla.. |Model ul aul 3.000000 [
spacing_betw... |Model in bracket_w... 0.750000 [
mass User ul 100 ul 100.000000
» holes String flange flange ~ |flange —
* = e
4 T | b
Parameter Filtersm- Immediate Update
| o [
sl Refresh (F5) | | Done |

CREATEA0OCHAMFERSS®

Now wedl

I create
feature on the bracket part.

P A BAOLEANE R

anot her par anetbaesethe chamierc h

Wi
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Click i nthe empty cell at the bottom of the

Type cell open the drop down menu and select
notice a drop down menu in the Equation box w

Name column , type chamfers . In the

options. Make this a key parameter by clicking the ch

Boolean . Click in an other cell and
ith True and False as the available

eck box in the Key column

cell.
iLogic Parameter Editor - bracket.ipt — - ‘ IEI
Name Type Unit  Equation  Driving Rule Multivalue vomnal  Key  Comment
spacing_betw... |Model in bracket_w... 0.750000 B
number_of_fla.. |Model ul 3ul 3.000000 ]
spacing_betw... |Model in bracket_w... 0.750000 =
mass User ul 100ul 100.000000
holes String flange flange flange [
7 chamfers Boolean - True - |E
< False || s | , i
Parameter Fiters Immediate Update
s
odd W | Refresh (F5) | | Done |

Click Done to close the iLogic Parameter Editor and complete the parameter
creation process.
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USING PARAMETER FILERS

The iLogic Param eter Editor provides a mechanism to control which parameters
are displayed. By using these filters, you can focus in on only the parameters

youdre interested at a particular ti me.
which set of parameters are shown (Model, User, iLogic), and whether to display
all, or only the oOkeyd parameters.

To see how this works, firste xpand the iLogic Parameter Editor window to show
the many parameters associated with the bracket. In the bottom left hand corner
of the dialog , in the Parameter Filters group box, there are two fields. The field on
the left categorizes the parameters into All, iLogic Parameters, Model Parameters,
User Parameters etc. The field on the right categorize s the parameters into All,
Key and Non - Key Parameters. For the sake of illustration, set the following Model
Parameters as Key Parameters

base_hole_length_loc base_hole_width_loc
base hole_dia flange_hole_dia
flange_hole_length_loc flange_hole_width_loc

To do this, ¢ lick the check box inthe Key  column cell of each of these parameters.

Then, click the different  options in the 2 filter fields. Notice how the list of
displayed parameters changes.  The following table describes the result s for the
various selections in the Parameters Filter fields.

Left Field Right Field Result

Selection Selection _

All All All parameters shown

All Key All Key Parameters shown

All Non - Key All Non - Key Parameters shown
Model All Shows all Model Parameters
Model Key Shows all Key Model Parameters

This simple bracket model has 27 parameters associated with it. It is not
unreasonable to expect that a complex part or assembly of parts may have
hundreds of parameters. By strategically designating Key parameters, it is possible
to find relevant paramete rs much more easily Dby filtering the list.

It Is possible to multi - select (using shift - click) the values in these filter fields. If
you select multiple values, you can see the parameters in the combined set.

The

Par am
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CREATING RULBEB

With the necessary parametersin place, we can now add logic to the model, in the
form of rules. Rules can be used for various actions, including setting the values

of parameters, activating or suppressing features, and many more. This tutorial
will focus on justa few of the most common actions to demonstrate the power of
iLogic rules.

RULE#1 6 FEATURE SUPPRESSION

To create a rule, click onthe  Add Rule icon on the iLogic toolbar  or panel .

ilogic
qg Add @U; Parameters i Editilogic Tree ¢ iTrigger (5 Place iLogic Component $& iLogic Utilities §57 Config;
This will open up the Rule Name dialog. Name the rule: Modify_Feature .
Rule Mame £
MName
Modify_Feature

| OK || Cancel |

Clicking OK opens the iLogic Rule editor window:

i) Edit Rule: Modify_Feature . —— 18 ]

Snippets Parameters | Features | Components | Files | Rule Syntax I Lists | Options I Search and Replace | Wizard5|

5

B--@ bracket.ipt || Parameter Equation
Favorites ,}; Model Parameters

@on ©of O Edit - Jiy User Parameters =

‘ﬁ: iLogic Parameters
- Parameters = @ Mates
- Features m main_body I
- Components &) Chamfers
[ iProperties =
- Excel Data Links pasebole -
- iParts
- iFeatures
I (- Constraints =
(- Measure
(- Work Features
[#- MeszageBox
(- Document
- Run Other
[-BOM
(- Math |
- Strings Keywords: [ 1 | [ Then | [ Eisetf | [ Eise | [ Endif | Line: 1
- Variables
[ Material Properties =~ Refresh (F5)
There are several tabs at the top of this dialog box. Select the Parameters tab. In

the top left panel of thi s window is a view of the model  tree. Click on the Model
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Parameters node in the model tree. Notice that the top right

the Model parameters.

panel now lists only

Clicking on the iLogic Parameters node in the model tree results in only the iLogic

parameters (String and Boolean types) being listed in the top right panel.

Parameters | Features | Components | Files | Rule Syntax | Lists | Options | Search and Replace | Wizard3|

B--@ bracketipt ol
f; Maodel Parameters
f; User Parameters 3

[ iMates M
EJ--GT main_body

@ Chamfers

base_hole i

Parameter Equation

holes flange
chamfers False

To display the User parameters in the top right pane |, click on the

node of the model tree.

Parameters | Features | Components | Files | Rule Syntax | Lists | Options | Search and Replace | Wizard3|

User Parameters

B--@ bracket.ipt s
f; Model Parameters

- =
‘_ﬁt iLogic Parameters

1) iMates B
#-{Jf main_body

@ Chamfers

base_hole i

Parameter Equation

mass 199 ul

Rules are written in the bottom panel of the iLogic Rule Editor window.

keywords can be entered by typing them directly,

representing common keywords  at the bottom of th e dialog box.

Rule

or clicking the buttons
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