INTRODUCTION

In this tutorial, we will continue your introduction to
Autodesk® Inventor ® iLogic 200 9. This is the second of
three tutorials to help you become familiar with iL  ogic
and some of the common features that you will be using.

This tutorial expands upon the information presented in

the Basic Tutorial. I f you ar .
gone through that, we recommend that you take the time

to do that before you go through this one.

In this tutorial we will be adding rules to a parametric

part. Inventor iLogic provides you with the ability to write
rules that can drive the parameters , features, attributes,
iProperties, and other elements in an Inventor model . The

rules are stored with in the part or assembly document. Rules are written
slightly modified version of Visual Basic .Net (VB.Net). It is easy to get started in this language

in a la nguage that is a

and to learn more advanced features if needed. In the next tutorial you will learn how to add

rules at an assembly level to affect Inventor parts and iParts. In the course of these tutorials,

you will be provided with 3D parametric model s to add rules to.
The skills you will learn include:

Using the iLogic parameter interface

Adding a rule

Writing a rule

Running a rule

Editing a rule

Editing the iLogic Tree

Read data from an embedded spreadsheet
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Setting feature and component activity
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OPEN A PART DOCUMENT

First, make sure that the dLogic 2009 Tutorials &projectis active. This will provide easier access
to the relevant files, and will support the work in the next tutorial.

Now that the project is set, open Manifold _Block_no_rule s.ipt. This is the part that model rules
will be added to th roughout this tutorial

To avoid making changes to this file, so you can easily get back to the original, first save this
file as a new part file, named  manifold_block.ipt . Use the File - > Save As command to save the
file.

You should now have the manifold_block.ipt file open in Inventor:

£ | Autodesk Inventor 2009 (=
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For Help, press F1
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INTRODUCTION TO THE SAMPLE MODEL

The model that we will work with throughout this tutorial is a simple manifold block. This block

contains a set of 3 available ports. These ports are referred to as O0A6, 0
on a different side of a simple block. Each port consists of a center hole (of variable size), and a

set of surrounding threaded bolt holes, which will be used to mount union caps in a later

tu torial.

This mani fold bl ock i s ¢ ap-=sthlé bbockpwhichthasialh3gorts,iotamer a 0t eeo
0 e | b-styedblock, with only 2 ports. Also, we can either create a standard block , which we

could order of f the shelf, or a custom block , which we wou Id manufacture ourselves . A standard

block uses the same size for each of its ports, whereas a custom block can have different sizes

for each of the ports.

Finally, the part contains an embedded Microsoft Excel spreadsheet, which is used to specify
the val ues for various parameters as the port sizes are changed.

Now, | etds start adding additional parameters to the m
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CREATE ILOGIC PARAMEERS

Open the iLogic Parameter Editor, using the Parameters button on the iLogic panel bar or

toolbar.

Most of the parameters have been named in the parameter editor already. It is good practice to
name your parameters for future reference when creating a parametric design. Parameters with

meaningful names make the rules that drive or

reference them easier to read and understand.

Keep in mind that parameter names in iLogic are case sensitive. Please be sure to follow the

case being used in the parameter editor, and while creating rules.

CREATE PORT SIZE PARMETERS

First, we need a set of parameters to control the size of 3 ports on our manifold block.

Tobegin,create a new i Lo
an initial equation

0.50
0.75
1.00
1.25
1.50
2.00
2.50
3.00

gi c

parameter named oport
o f-valoelist,wllhdhe vaMesk e it a mul t i

If you need more details on the exact steps needed to create a new iLogic parameter, please

revisit the Basic Tutorial. It covers these steps in greater detall.

paste the values above to set the value s forthe multi - value list.

Finally, make port_a_size a key parameter.
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Creat e two more parameters, named  port_b_size and port_c_size with the same settings and
multi - value lists. Set both of these as Key parameters. You should now have the following key

parameters:
iLogic Parameter Editor - manifold_block.ipt g = _ E
Name Type Unit Equation Driving Rule Multivalue Value Key Comment
port_a_size User in 0.50i0n 0.50 | 0.500000
port_b_size User in 0.50i0n 0.50 | 0.500000
port_c_size User in 0.50i0n 0.50 | 0.500000
- 5

Parameter Filters Immediate Update

[ T

iLogic | ST
Model || Non-Key

il 1 Refresh (F5)

CREATE BLOCK AND COMPONENT TYPEPARAMETERS

Now, we need to create two more parameters, which will control whether we are modeling a
0Oteed block or an oel bowdé bl ock, amdardarlasustorwiiioekt her we a|

First, c reate a new parameter named dlock& Make this be a String type parameter. Make it a
multi - value parameter, with the values:

tee
elbow
Set the current val akethisa@ kdyparametere 6, and m
Createasecond par ameter, named oOcomponent _typed. Make this a

make it a multi - value parameter, with the values:

standard
custom

Set the current value to be oO0standardoé, and make

[OFY
-
%)
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Now, you should have the following key parame ters:

iLogic Parameter Editor - manifold_block.ipt . _ E
Name Type Unit Equation Driving Rle  Multivalue Nominal Key  Comment
port_a_size User in 0.50i0n 0.50 + | 0.500000
port_b_size User in 0.5010n 0.50 ~ | 0.500000
port_c_size User in 0.50in 0.50 ~ | 0.500000
block String tee tee - |tee
component_type | String standard standard | standard
- - E
l Parameter Filtters Immediate Update
iLogic
ey [ Refresh (F5) | | Done |

Click Done at this point to exit

the iLogic Parameter Editor.

SAVE THEINVENTOR PART DOCUMENT

This would be a good time to save your document, before we move on to creating rules.
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DEFINE THE RULES OH'HE MODEL

Now, we define a set of rules that will drive the geometry of the model based on the values of

the key parameters we defined above. In this section, we will construct each rule in segments.
The entire text of all of the rules can be found in the appendix at the end of the document for
easy review later.

ADDING A RULE TO CONTROL PORT VISIBILITY

The first rule we need to add will make model changes to the Port B features, based on whether
the user wants an oO0el bowdé or a 0t eangorerablimgthke PortBh4d s wi | | |
related features, based on the value of the block parameter.

Eﬁ.ddﬂule Create a new rul e namerduloédd .ockRecsdlalpet hat you add a n
0Add Ruledé button on the iLogic panel bar or tooll

| ILOGIC RULE EDITOR

Once youdve specified the new rule name in the Rule Nal
will be displayed.

Recall that, in the rule editor, you can use parameter names from the model as variables in your
rule. Also, you can select from lists of the available parameters, as well as features and other
model entities, for inclusion in your rule.

The first part of your new rule wild.l hsaylebdlécle t he case wl

If block = "tee" Then

Recall that for a tee - style block, all 3 por ts will be active. In case Port B was previously disabled,
we add the steps to (re)enable it , which involves activating two features in the part

Feature.lsActive("Port_B") = True
Feature.IsActive("Port_B_Threads") = True

Reminder: The Feature.IsActive function is available for selection on the Rule Syntax tab, in the
Component/Feature function category. You can access the names of the available features on
the Features tab of the rule editor.

We have now defined the behavior that we wish o ur model to ta ke when block ="tee". Now we
will define the model behavior when the block =" elbow" :

Elself block = "elbow" Then

Autodesk
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When wed6re creating an el bow bl oc krelated éeatwes.rBincethis suppr es.
is simply the opposite of what we did for a 0Oteed block, we use the same func
opposite values:

Feature.IsActive("Port_B") = False
Feature.IsActive("Port_B_Threads") = False

The easiest way to add these lines is to copy and paste the text from above, and then change
0Trueod t o theRewlinee 6 i n

This is all we need to do for the block = 0el bowdé case, sbblogle can end t he
End If
That os it! Youdve now included all of the inst-ructions

related features based on the type of block tOK be used
in the rule editor dialog to save the completed rule.

Autodesk
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TEST THE RULE (BLOCK_SHAPERULE)

To verify this rule is really in control of our model. Now,

open the iLogic Parameter Editor. In
the 0 lock 6row, change tee to elbow using the Multi - value selection box.
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MANAGING PART CONFIGURATIONS

We will now cover the last two topics listed in the beginning of this tutorial:

1 Read data from an embedded spreadsheet
1 Set feature and component activity

Now we will write a rule that uses values from the embedded Excel spreadsheet to set the

values for parameters tha t control the port geometry, based on a specified size. We will look up
the port size in the spreadsheet to identify the row of values that we want, and then read fields
from that row to get the parameter values to use.

Go to the iLogic Parameter Editor and change the block parameter from elbow back to tee.
When we have a Tee style block , there are three ports. Each port is listed in the iLogic
parameter editor, but changing the port size in the parameter editor will not change the port
size in our model. W e have to add rules to drive the different port sizes.

ADD PORT_SIZE_RULE

Our first step will be to add a rule that will set the size of the Rule Name &3
ports and the dimensions of the screw pattern around each port. MName
The screw pattern will be used in the assembly to hold a flange port_size_rule

onto the block.

OK || Cancel

Add a rul e named il OK. Ths iule editor willl e 6 .
appear.

iLogic provides built - in functions that read information from Excel spreadsheets. These
functions are available on the Rule Syntax tab, under the Data Links function category.

7o access the embedded spreadsheet, go to the | nventor
Partyo [ tem [ n-ctlhe kt roene.t hRei wlEtmbeddi ng 106Thentry, and ch
spreadsheet looks like this:

Autodesk
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ﬁ’a\ || s Worksheet in manifold_block_no_rules.ipt [Compatibility Mode] - Microsoft Excel - | X
L

o
—/ Home Insert Page Layout Formulas Data Review View Dreveloper

|Q) - | X
B T T e R R
s ¥ (B I U5 A E =(|EE 1 |8 - % %% ) Cell Styles - Ff Format - || &2~ éi?tr:rﬁvt gler::ct&v
Clipboa... ™ Font (F Alignment (F Mumber (F Styles Cells Editing
port_size y_ dist_between_screw x_dist_between_screw vert offset port_dialock_deptt port ¢ depth from frontlock_widtblock_heigh hor_offset '='|
0.5 0.69 15 1.88 0.5 2 1 25 25 1.25
0.75 0.88 1.88 225 0.75 2 1 3 3.25 15
1 1.03 2.06 225 0.94 2 1 3 3.25 15
1.25 1.19 23 275 1.25 225 113 3 4 15
15 141 275 275 15 25 125 4 4 2
2 1.69 3.06 3 1.94 3 15 4 45 2
2.5 2 35 3.25 2.38 35 1.75 5 5 25
3 244 4.19 3.75 2.88 4 2 55 6 275 ‘
M 4 b M| Sheetl ~Sheet2 - Sheet3  7J [ | i I |
Ready | ] [EEpST e =y ®)s)
The first thing we need to do is to locate the row that contains the values to be used for Port A.
We look up the value matching the  port_a size par ameter in a column named Opo
function to use is labeled /= GoExcel.FindRow("3rd Party.Embeddin g 1", "Sheet1’,
"columnName", "<=", 0.2, "columnName", "<=", 4.1) in the rule editor. Once you have inserted
this function template into your rule, replace 60col umnNdmemor t |, &« zvéithd 6 = énd
0.2 with port_size.
i = GoExcel.FindRow("3rd Party:Embedding 1", "Sheetl", "port_size", "=", port_a_size)
This indicates that we want to find the row in the embedded spreadsheet that has a port_size
column that equals the value of the port_a_size parameter.
Now, we want to set a series of parameters based on the values of cells from this row in the
spreadsheet. These parameters will control the port diameter, drill depth, and the distance
between the bolt holes. Use the function labeled o= GoExcel.CurrentRowV alue("columnName") a
port_a_y dist_between_screw = GoExcel.CurrentRowValue('y dist_between_screw")
port_a_x_dist_between_screw = GoExcel.CurrentRowValue("x_dist_between_screw")
port_a_port_dia = GoExcel.CurrentRowValue("port_dia")
Port_A_Drill_Depth = GoExcel.CurrentRowValue("tap_drill_depth™)
Remember that you can use the items in the Parameters tab of the rule editor to access various
sets of parameters in the model. The ones used above are all Model parameters. ®
We have one more line of code to add fo  r this part of the rule. This line of code will define the m

thread of the tapped hole s. Under Categories , click on Component/Feature . Near the bottom of
the list of functions,choose Feat ure. ThreadDesi gnazt i o3& fleN@owit e n eo)
replace the feature name with Oo0Port_A_Threadsbé, E@ wi |
spreadsheet row for its value. o

E
<

Feature.ThreadDesignation("Port_A_Threads") = GoExcel.CurrentRowValue("tap_dim")
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Here, we have indicated that we should use the tap_dim cell to get the thread designation for
the bolt holes.

Now youdve completed the instructions to set the param
three ports, w e will now copy the rule text that we have created thus far and paste it two more

time s. For the second grouping of code, change port_a textto be port_b. For the third

grouping, change port_ato be port_c.

The additional rule lines should look like this:

i = GoExcel.FindRow("3rd Party:Embedding 1", "Sheetl", "port_size", "=", port_b_size)
port_b_y dist_between_screw = GoExcel.CurrentRowValue('y_dist_between_screw")
port_b_x_dist_between_screw = GoExcel.CurrentRowValue("x_dist_between_screw")
port_b_port_dia = GoExcel.CurrentRowValue("port_dia")

Port_B_Drill_Depth = GoExcel.CurrentRowValue("tap_drill_depth™)
Feature.ThreadDesignation("Port_B_Threads") = GoExcel.CurrentRowValue("tap_dim")

i = GoExcel.FindRow("3rd Party:Embedding 1", "Sheetl", "port_size", "=", port_c_size)
port _c y dist between_screw = GoExcel.CurrentRowValue("y dist between_ screw")
port_c_x_dist_between_screw = GoExcel.CurrentRowValue("x_dist_between_screw")
port_c_port_dia = GoExcel.CurrentRowValue("port_dia")

Port_C_Drill_Depth = GoExcel.CurrentRowValue("tap_drill_depth")
Feature.ThreadDesignation("Port_C_Threads") = GoExcel.CurrentRowValue("tap_dim")

Thatds all we need t o s &€lick Okinthehlegicpubereditor g ecosave youry .
port_size_rule . Your model may or may not update at this point depending upon how the iLogic
port size p arameter s were initially set.
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TEST THE RULE PORT_SIZE_RULE

Activate the iLogic Parameter Editor to see how our new rule will update t

he model when

parameter values ar e changed . Change port_a_size to 1.50 by selecting from the multi - value
list. When you click in another column (e.g., Driving Rule) or hitthe Tab key, the parameter
equation change will be made, and the  port_size_rule will run. This will apply the changes to

the parameters specified in the rule.

Notice how the model changes as you set this or other values. Using the value
should look something like this:

Clearly, we have some more work to do to get other aspects of the model (e.g., i

update according to the selected port size.

1.50, your model

ts size) to
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