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Publishing Structural Components to
Content Center

Publishing Structural components requires a different set of parameters than standard Content
Center. Structural components are used in a dual mode, first as standard content, and second
as Frame Generator components. Figure 1 illustrates the Structural Shapes Content Center
category. Category properties determine the usefulness of the category. Specific parameters are
required to publish as a Structural component.

Category Properties |:|
General | Parameters
Parameter Name Data Type Units Cateqgory Path | Mapping [“
Custom Base Poink integer ul Struckural 5., | Optional
Fa Authored inkeger ul Struckural 5., | Optional
Legacy Member ID skring Structural 5... |Optional | S
Base Length double cm Struckural 5., | Required
Distance of the Center of arawvity x-x double cm Struckural 5., | Oprional
Distance of the Center of Gravity ¥-y double cm Struckural 5., | Optional
Tarsional Rigidity Madulus double 4 Struckural 5., | Opkional
Torsional Seckion Modulus double o3 Struckural 5., | Optional
Coefficient of Shear Displacement double ul Struckural 5., | Optional
Section Area double 2 Struckural 5., | Optional
Marment of Inertia () double o Struckural 5., | Optional
Moment af Inertia {v) double o Struckural 5., | Oprional
Section Module () double o3 Struckural 5., | Optional
Section Module {v) double o3 Struckural 5., | Oprional
Radius of Gyration (x) double cm Struckural 5., | Optional
Radius af Gyration () double cm Struckural 5., | Opkional
Shape Thickness double cm Struckural 5., | Optional
Second Shape Thickness double cm Struckural 5., | Opkional
Shape width double om Struckural 5., | Optional
Shape Height double i Struckural 5., | Optional
Mass per Length Unik double g Struckural 5., | Optional
Section Designation skring Struckural 5., | Optional [ ]
W
(4] I | [>]
I [8]4 ] l Cancel l

Figure 1 - Structural Shapes Category

Category Properties

A category is defined by Category Name, Category Image, and Category Properties. Part
categories can also include Category Parameters. Category properties for existing categories
can only be viewed by the user. Creating a new category allows user editing.
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The Angle Category shown below contains certain properties required by Frame Generator.
Comparing the table in Figure 1 with Figure 2, you will notice that the “Angle” category inherited
all of the properties of the “Structural Shapes” category. This family resemblance is populated
throughout all Structural Shapes sub-categories.

II:al:egl:nr\ur Properties l
‘Generdl | Parameters |
Parameter Mame Data Type Units Category Path | Mapping [2]
Maoment of Inertia () double o Struckural 5., | Optional
Moment of Inertia () double cmd Structural 5., | Optional
Section Module {x) double ™3 Structural 5., | Optional
Section Module {v) double ™3 Structural 5., | Optional
Section Area double cmeE Struckural 5., | Optional
Radius of Gyration {x) double cm Structural 5., | Optional B
Radius of Gyration (y) double cm Structural 5., | Optional
Shape Width double cm Structural 5., | Optional
Shape Thickness double i Struckural 5., | Optional
Second Shape Thickness double cm Structural 5., | Optional
Mass per Length Unik double a Structural 5., | Optional R
Custom Base Point inkeger ul Structural 5., | Optional
F3 Authared inkeger ul Struckural 5., | Optional
Legacy Member ID skring Structural 5., | Optional
Base Length double cm Struckural 5., | Required
Distance of the Center of Graviky X-¥ | double cm Structural 5., | Optional
Distance of the Center of Graviky ¥-¥ | double cri Struckural 5., | Optional
Tarsional Rigidity Modulus double o Struckural 5., | Optional
Torsional Section Modulus double cm™3 Structural 5., | Optional
Coefficient of Shear Displacement double ul Structural 5., | Optional
Section Area double cmez Structural 5., | Optional
Mament of Insrtia () double o Struckural 5., | Optional
Moment of Inertia (v} double o™ Structural 5., | Optional
Section Module () double cm™3 Structural 5., | Optional
Section Module {v) double ™3 Structural 5., | Optional
Radius of Gyration (x) double i Struckural 5., | Optional
Radius of Gyration {v) double cm Structural 5., | Optional
Shape Thickness double cm Structural 5., | Optional
Second Shape Thickness double cm Structural 5., | Optional
Shape Width double i Struckural 5., | Optional
Shape Height double crm Structural 5., | Optional
Mass per Length Unik double a Structural 5., | Optional
Section Designation skring Structural 5., | Optional U
-
[(_] 1l | [l]
[ K ] ’ Cancel ] Apply
|

Figure 2 - Angle Category Properties
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A Tube & Pipe category as shown in Figure 3 below shows a completely different list of
parameters, and as such, will not be available for use with Frame Generator. Both the parent
Tube & Pipe and all sub-categories posses a completely different set of parameters.

Category Properties |:|
General | Parameters
Parameter Mame Daka Type niks Category Path | Mapping [“]
Connections structure Tube & Pipe-... | Required
Mominalize skring Tube & Pipe-... | Required
ScheduleMumber skring Tube & Pipe-...|Optional | =
CukerDiameter double I Tube & Pipe-... | Required
InnerDiameter double I Tube & Pipe-... | Required
FlipDirection boaolean Tube & Pipe-... | Required
Displayflame skring Tube & Pipe-... | Required
Female Tube & Pipe-... | Required
EndTreatment Tube & Pipe-... | Required
Fixed Tube & Pipe-... | Required
MaxEngagement Tube & Pipe-... | Required

MinEngagerment [% of MaxEngagemd Tube & Pipe-... | Required

Gender Meutral Tube & Pipe-...| Cptional

InLineGroups Tube & Pipe  |Required
Mumber of Connections Tube & Pipe  |Required
Angle N.QT A radian Tube &Pipe | Cptional
MameZfComponent ST RmT U RAL Tube & Pipe | Cptional
ke skring Tube & Pipe | Cptional
ITEM-CODE SHAP E Tube & Pipe | Cptional
150GEM Description string Tube & Pipe | Optional
[ae]
(<] 1 | [#]

I Ok ][ Cancel ]

A

Figure 3 - Tube & Pipe - Pipes Category

What we have learned so far:

e Structural shape authoring requires special category parameters.

e Copied categories may not be edited.

e New sub-categories created under Structural Shapes category will inherit the parent
category properties, permitting use as a structural shape or with Frame Generator.
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Create a new subcategory

When a new subcategory is created under a main category such as Structural Shapes, the
subcategory will inherit all of the category properties of the parent. This makes the job of creating
a new subcategory much easier. In the following example, | will create a new subcategory under
Structural Shapes called AISC Beams.

To create the category, right mouse click on Structural Shapes in your custom read/write library,
and select Create Category.

Content Center Editor...
Wigw Edit Tools Help

QO AP v-BUANBREBE P E-BHE

Library Wiew: | wfsml TEST "

+ Eﬁ Features

|} Mew Category |_|
R = L

Search resul &) Categary Properties. ..
o+

451 Hiskory __ | Create Categary... %

E{ File Maming. ..
S Copy To [
Copy Category Structure To L4

Drzlabe Cabanory

Figure 4 - Create Category

When the Create Category dialog box appears, in the General tab, enter AISC Beams for the
category name. If you have a BMP image that you would like to illustrate the category, select the
appropriate image from one of the two "browse buttons" shown in the dialog. For my example |
have selected the “load alternate large image” button and browse to the AISCwBeam.bmp from
the zip file provided for this lesson.

Once the image has been selected, it will appear in the image box to the right of the "Large
Image:" label. Figure 5 shown on the next page illustrates the selection process.

Before you pick OK to create the category, pick on the Parameters tab at the top of the dialog
box so that you may see that the parent parameters have been copied to the new category. The
copied parameters will form the basis for adding specific family properties into each component
that is authored.
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Create Category |:|

General | Parameters

Category Mame:

AISC Beamns

Category Irnage

small Image:
Load Alternate Small Image. ..
=

Large Image: ?

Load Alternate Large Image. ..

Library
Source Library

Hlocalhost:MLTEST

[ Ok ][ Cancel ]

Figure 5 - Load Alternative Large Image

After picking the OK to create the new subcategory, you will notice that the "AISC Beams"
subcategory has joined the previously created "Other" subcategory in my custom content Center
Library.

Content Center Editor...
Wiew Edit Tools Help

OS2 L& -3 PR BEEE v IE'||E

Library Wiew: éMLTEST a
F.d
1 EEI Features f_‘ﬂ‘
AISC Beams Cther
m Other
o~ Search results

Figure 6 - New Category under Structural Shapes

Now that we have created the subcategory in the content Center editor, pick Done to exit the
editor.
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Publishing a Part to the AISC Beams Category

For this exercise, we will utilize the “Wide Flange Beam.ipt’ download that was created by Jeff
Thompson (http://cbliss.com). If you have not checked out Charles’ site, then take the time to
explore all of the great iParts, iFeatures and code that he is made available. Send him an e-mail
and tell him how much his work is appreciated!

Open the Wide Flange Beam.ipt part, and drag the End of Part Marker to the bottom of the file,
then Save.

The above referenced iPart has many named parameters. If you go to Tools > Parameters, you
will see the list of named parameters. You should also notice that the length of the extrusion is
controlled by a Parameter Name called Extrude.

Parameters _,
Parameter Mame Unit Equation Mominal Yalue | Tol. Model alue I Comment
»| —i{Model Parameters |

|da in bF a040000 |y (3940000 (T
{ds in tw 0170000 () 0.170000 |
ds in b f 2 ul nogsoon () 0.085000 |
-{d7 in tF 0,205000 O 0,205000 ]
-|ds in tF 0205000 (v |ozosooo (T
{ds in d 7.0 () 7.690000 |
{d1o in k- tF o4zooon () 0.420000 |

< Length) in 12in 12.000000 | 12.000000 |
d1z deq Ddeg 0.000000 |0 0.000000 |

= | User Parameters
d in FE9in 7.590000 O 7390000 ]
- b in 0.17in 0.170000 O 0. 170000 o
- bf in 3.940n 3.940000 o 3.940000 o
e in 0,205 in 0,205000 O 0,205000 o
=13 in 0.625 in 0.625000 O 0.625000 o
wfkl in 0.43751in 0.437500 O 0437500 |
[ bisplay only parameters used in equations Reset Tolerance
e [ ] [+]AJC]=

Figure 7 - Wide Flange Beam.ipt Parameters

Adding Additional Properties

Before we look at publishing this part, we will need to add the Material Properties to the iPart.
This will permit each member to have the proper mass properties upon creation. To add material
properties to the iPart table, simply access the Properties tab In the IPart Author dialog box,
browse to Physical, select the Material and transfer that property to the right side column. Once
this is done, the Material column will appear in the iPart Author table. Figure 8 shows the end
result. In addition, we will designate the “Weight” column as the File Name column by Right
Mouse Clicking on the column header and selecting File Name.

Be sure to pick OK to exit the iPart author dialog, then Save the iPart file.

All contents of this publication are Copyright, 2000-2008, Tekni Consulting LLC. This material is intended forand tobe used 6
only by registered students of Tekni Consulting Courses. Duplication or reproduction of this material in full, or portions
thereof is strictly prohibited.



CreativeDesign With Autodesk Inventor 2010 C ourseware Version 1

& iPart Author

Parametsr@l;z:"?)uppressiun iMates | Work Features | Threads | Other
Eﬁ' Wide Flangs Lipk Mame

= SUmMmary
p= Author [Jeff Thompson]
= Category
= Comments
= Comparny
= kKeywords
= Manager
= Subject
p= Title [AISC W Beam]
® Praject
= Physical
p= Material [Steel, Mid 4-36]
# Custom

ToTTOmTDUOT

tw bf tF k k1 %  size A H Weight d Length Member G material |
1 1.024in 11,811 0n 1.772in 2.6851n 1.375in Wt W4 x 285 44,02 in SR vide Flange Beam-001  Steel, Mid A-36
2 0.365 11611 in 1575 25 13125 w4 W4 x 246 43.62 MEIRN Wide Flange Beam-002 | Steel, Mild A-36
3 0.767 11.811in 1.416 2.3125 1.3125 wad Wad x 224 43.31 H2IRN wide: Flange Beam-003  Steel, Mid A-36
4 0,709 11,611 in 122 2,125 1,25 W4 W4 x 198 42,91 MEIRN wide Flange Beam-004 | Stesl, Mild A-36
B 0.91 17.91 173 3.125 1.6675 (20 W40 x 328 40 MR Wide Flange Beam-00S | Stesl, Mild &-36
[3 0,53 17.63 1575 3 1,625 W40 W40 x 298 33,69 MEIRN wide Flangs Beam-006 | Stesl, Mild A-36
7 0.75 17.75 1.415 2.6125 1.5625 W40 W40 x 266 39.37 M2IRN N Wide Flange Beam-007 | Steel, Mild A-36
[ 0.71 17.71 1.26 2,625 1.5625 W Wl x 244 39.06 M2 wide Flange Beam-008  Steel, Mild A-36 ~
a n 7 17 71 1 nec 7 aa7% 1 BAIE whdn W~ B R A7 SRS \ida Flanna Raarm-nng Shaal Mild fi-26 |

Figure 8 - Adding Material Properties to the iPart Table

Testing the iPart

Before we make an attempt to publish this component into Content Center, we will want to first
insert each variation of the part into a blank assembly file to verify proper creation of each
member. If every variation of the part places accurately into the assembly, you can be very sure
that this part should publish correctly.

Publish the Part to Structural Shapes

Once testing is complete, you should be ready to publish this part into the AISC Beams category.
Just to recap what we've done up to this point:

e We have created a new category under Structural Shapes called AISC Beams.

¢ We have modified the AIS@Part file to include the Material property.

o We have tested the iPart to make sure that the table works correctly, and generates the
proper sized and structured members. We have made corrections and additions to the
original iPart to make sure that it behaves as expected.
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Structural Shape Authoring Specifics

There are several different ways to offer content Center components. Each method produces a
different result. In the Tools pulldown, there are several different commands for authoring
components, each giving a different result:

e Publish Part - This method is used to publish general Content Center components.
Examples might be other hardware, and company specific components.

e Component Authoring - this method is used to publish components in the fastener
category. Using this method permits additions to Design Accelerator in the areas of
bolding connections, and other similar Design Accelerator options that utilize fastener
components.

e Tube and Pipe Authoring - Use this method to create additional components that will be
used in Tube and Pipe (Routed Systems) applications. Use of this method assures that
the components will be authored in to the appropriate categories.

e Structural Shape Authoring - This is the method that we will use in this tutorial.
Components authored using this option will be placed in the Structural Shapes category
for use as structural components or as new options for Frame Generator.

e Connector Authoring - components authored through this method are then available in
Routed Systems (Electrical) designs.

Author the Part

We now understand that there are various ways to author any new component, therefore
requiring us to select the structural shape authoring method for storing this component. With this
knowledge, let's author the AlS@art.

With the Wide Flange Beam.ipt open in Inventor 2009, select the Tools > Structural Shape
Authoring command. The structural shape authoring dialog will appear, with the required
category highlighted in red. To author this part, Select the AISC Beams category.

Next, define the Base Extrusion by selecting the geometry. The entire part will be highlighted as
shown in figure 9.

Structural Shape Authoring X
IEI Layaout | Parameter Mapping
Category
) AISC Beams 3
Geametry Mapping Selection Preview
Geometry Type Selection

+ Base Extrusion Select Geometry
k Default Base Poink Predefined Paint -

redefined Point
Elect Geomekry

[ Publish Ko ] [ OK ] [ Close ]

Figure 9 - Selecting the Base Extrusion
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Once the base extrusion has been selected, you will need to select the default base point for this
new component. Typically, the original part will have been created with a base point in the center
of the original sketch. You have two options for selecting the base point - by Predefined Point,
or by Selecting the Sketch Geometry.

You will notice that the Publish Now and OK buttons are grayed out after selecting the
geometry. In order to complete the authoring workflow, you will need to select the parameter
mapping tab and modify the relevant category parameters by selecting the appropriate matching
iPart table columns. Figure 10 shows the matching of the Base Length to the iPart table column
called Length. In many parts, you will want to match additional category parameters with their
respective table columns. In the case of this part, we will want to select the Base Length
category parameter and change the value of the table column to Length. Once this is
accomplished, you will now be able to Publish Now.

After selecting Publish Now, you will be directed to the Publish Guide, where you will select the
custom library of your choice for publishing. | will publish this part to the MLTEST custom library
database. Pick Next to advance to the following step where you will select the category under
which this part will be published. Select the AISC Beams category for placing this new Family
Table.

The next step will again bring up column mapping, this time for family table columns. You will
note that since you already mapped the Base Length to the Length table column, it will already
appear as default. Figure 11 shows the base length already mapped.

=% Publish Guide
Map Family Columns to Category Parameters:
Cateqary Parameters /Tm | 2
Biase Length Qﬁw/ hd
Coefficient of Shear Displacement (Please Select) hd
Distance of the Center of Grawity x-x (Please Select) hd
Distance of the Center of Grawity ¥-¥ (Please Select) hd
Leqgacy Member 1D (Please Selzct) hd
IMass per Length Unit (Please Select) hd
Moment of Inertia () (Please Select) hd
Morment of Inertia (v (Please Selzct) hd
Radius of Gyrakion {x) (Please Select) hd
Radius of Gyration {v) (Please Select) hd
Second Shape Thickness (Please Select) hd
Section Area (Please Select) hd
Sertinn Nesinnakinn {Plesse Seleck) w ¥
[ Cancel ] [ < Back " Mext > ]

Figure 11 - Family Table Mapping

Picking Next in the publish guide will bring up the page where Family Key columns will be
defined. A defined Key Column will appear in the finished dialog box that will be used when
placing this component. Since this part is primarily table driven with only the Size Designator
(Weight) and the Extrusion Length (Length) defined upon placement, these two columns are all
that is needed. Figure 12 shows the two selected key columns in the desired placement order.
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Define Family Key Columns:

Table Columns: key Columnns:

bF Weight .
d Length m
k.

k1 ‘

Material [Physical]

Size
tF
{2

rMember -
PARTMUMEER

[ Cancel l[ < Back ][ Next = ]

Figure 12 - Key Column Configuration

Picking the Next button will advance the Publish Guide to the next page where family properties
may be set. Figure 13 shows that the Standards have been designated in the Family
Properties.

=2 Publish Guide

Set Family Propetties:
Family Marning

Mame:
Wide Flange Beam

Descripkion:

AISC W Beams

Standard

Standard Organization: Manufackurer;
AISC w w
Standard: Standard Revision:
Alsd] w
[ Cancel ] [ < Back ” ek = l

Picking Next moves the publish guide to the next page where the family thumbnail image may be
selected. Typically, the default part thumbnail will be displayed, however virtually any BMP
image of reasonable size may be used. A browse button is available within this dialog page to
browse to an appropriate image.
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=3 Publish Guide

Sek Family Thumbnail Image:

Load Alternate Thumbnail Image:;

CDocuments and Settingstall UserstApplication DatayAutodeskiInventor 20094 Cont

[ Cancel ][ « Back ]

Figure 14 - Select the Thumbnail Image

Once the image has been selected, pick publish to generate the family component in the
structural shapes category that has been selected.

File Naming Options
General file naming conventions have been set inside the original iPart table by designating a

specific column as a Filename Column. However, after publishing a part, you have additional
controls over the format of the file name.

Inside Content Center Editor, you may Right Mouse Click on any specific part located in a
Read/write library and select the "File Naming" option from the in-context menu shown in figure
15.

g Fanmily Properties. ..

& Family Table. .,

Replace Family Template

= Copy To ¥
t:': Save Copy As...

E Delete Farily

Figure 15 - File Naming Option
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Selection of this option brings up the file naming options dialog. Picking on the browse button as
highlighted in figure 16 allows utilizing a different parameter for the naming conventions. These
additional parameters can either replace the existing naming convention, or be appended to the
current naming convention.

File Naming Options =
File Mame Expression: C
[ add to existing

o] [ome ]

Figure 16 - File Naming Options Dialog

Test the Content Center Component

Before we published this part to content Center, we tested every iteration of the original iPart. In
order to assure that this new structural component has been published correctly, we want to test
placement of each part number and an appropriate length into an assembly.

We will want to make two tests, one as a standard Content Center component, and another test
to ensure that this part will function correctly in Frame Generator

Test as a Standard Component

Open a new Inventor assembily file. Using Place from Content Center, select the AISC Beams
category. If you have created the category correctly, it should appear similar to figure 15.

Place from Content Center
Wiew Tools Help

002 WY - @R EI

+-fm Fasteners
£ Eﬁ Features

+-() Other Parts
+l-om Shaft Parts

C

Channels

Figure 15 - Place from Content Center
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Double picking on the AISC Beams category should produce a family table called "Wide Flange
Beam”. Double picking on the Wide Flange Beam designation will then produce a dialog box that
should look like figure 16 below.

Wide Flange Beam X,

Select | Table View | Family Info

Weight Length
(i}

Widd x 285 s 12

Wiad w245

Widd x 224

W4 w 195

W4l x 325

W4l x 295

W40 x 268

Wil w 244

W40 x 221

Wiql w 192

W40 x 655

W40 x 593

W40 x 531

W40 x 450

W40 x 436

W4l x 397

W40 x 362

W4l x 324

W40 x 297 |

[ oK |[ Cancel ][ Apply ]

Figure 16 - Place Beam Component

In the provided example file, the part length will be a portion of the new file name upon
placement. This will create unique custom length driven components.

Using this component in frame generator

Assuming that you are successful in publishing a part to Structural Shapes, it should be available
for use within Frame Generator. Keep in mind that frame generator creates the component
length through the use of a master skeleton. File naming of frame generator components will be
different than using the same component as a placed content center part.

What we have learned:

e Structural components may be created from standard iParts.

¢ In order to utilize a component as a structural type component, it must be published
differently than standard components.

e The process of publishing a structural component results in placing the family component
into a Structural Shape category.

e Frame generator can only access components in the Structural Shape category.

Questions?
Please e-mail all questions to djeffrey@teknigroup.com. Additional resources and access to
training courses are all available at the http://teknigroup.com website.
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