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Frame Generator
Structural Shape Authoring

Autodesk Inventor’s Frame Generator quickly and easily creates structural frames such as those used in
machines, fixtures, platforms, access ways and stairwells. This is accomplished by using a skeletal
wireframe part consisting of 2D sketches, 3D sketches, edges and vertices, to define the location of
structural members. Any changes made to the skeletal wireframe part automatically update the
associated frame members. Once the frame members are added, you can adjust the frame member’s
ends by using one or more of the available modification tools on the Frame Generator Panel.

Frame Generator «
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I Change

B Miter

%: Trirn To Frame

IJHI Trirn - Extend To Face
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_;HI_: Lengthen - Shorten Frame Member
ﬁ Remaove End Treatments

E Frame Member Info

E Refresh

I'IiFI Beam and Column

In previous installments of Inventor the Frame Generator queried profiles from a styles library that was
not easily editable for users which in turn limited the types of frames that could be created. Inventor
2009’s enhancements to this technology allow users to quickly and easily publish their custom profiles to
the Content Center of Inventor and give the data a more robust downstream results and greater
administrative control over the content.

The purpose of this whitepaper is to show how to create these profiles and use them in your designs.
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Don’t Forget the Setup

Before we begin to create new structural shapes for our Frame Generator we need to create a Read/Write library in our
Content Center and have it attached to our project. For more information about creating Content Center libraries and their
configuration, reference the Inventor Help Topics and your local Administrative support.

Conhgure Libraries: Imaginit Work

Libraries

Icon  Mame Server Name Included Arcess
k Imventor AMST lacalhost Read Cnly
& Tech_Library lacalhost Read/'Write

[ (04 ][ Cancel ]

These are crucial steps in the process of creating valid Published Shapes as well as their organization and naming structure in
your designs. You can create custom categories and bitmaps to represent your new structural shapes as well as custom
Parameter mapping options for your Publishing output

Content Center Editor...
Wiew Edit Tools Help
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Preparing Your Structural Shape
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When creating your own custom shapes the biggest thing in your customization is how accurate the shape is and how much
detail to include. If you make a profile that is too detailed, then the overall look of the frame might be too busy as well as
slow down your modeling. However you should always pay close attention to the critical dimensions for which the shape was

chosen for in the first place.

Manufacturer Data

Thru

fx:d14 = Height

fu:d12 = Width
= d19 = 0,585 i =
=d20 = 0.255 |
4 j -

" d17 = 02300

Inventor Sketch

_-&13 ='0,087 in

~}-d15 = 0.205 in

Fully constrain and dimension your profile as necessary and make good use of parameters. Height, width, and wall thickness
are the most common and known values. Make note of other important information from your supplier or company such as
section area and moments of inertia as you may need them for more advanced options such as Beam and Column Calculator.

Parameters are also the driving force for iPart creation. Choose good names that are easily remembered during iPart

creation and Structural Authoring.

Parameters

Parameter Name

Unit | Equation

Mominal % | Tol. Model Yal ECDmment

M= EMDdeI Parameters
dn mm  |Height 25,4000 O 25.40000|
d1 mm | WWidth 25,4000 O 2540000
dz mm  |Length 25,2954 O 2529540
d3 deg [0deq 0.00000 O 0. 000000 | [
- |User Parameters
Height in 1in 1.00000 O 1.000000 | [+
Width in 1in 1.00000 O 1.000000 | [+
Length ft 0,033 ft 0,05300 O 0.083000 | [v

[ ]oisplay only parameters used in equations

@] [ &

|

Lirk.

Reset Tolerance

+/AlC]=]

Done
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Create a simple Extrusion to accommodate the Authoring Process. This method is the easy and recommended method. The
more complex approach is a reminder of older functionality of the software to those who desire a challenge or more control.
That method has the user create multiple work planes and parameters that complicate the workflow but yield a higher
understanding of the Authoring process. For more information on this manual approach see the Help section.

Shape | Maore
Extents
Oukpuk IEI Length >

=

[

Make sure you have a Material for your new structural shape in your Styles and Standards. Your material should contain at
least the correct value for density but can also contain more information about the materials properties such as Yield
Strength [MPa], Ultimate Tensile Strength [MPa], and Young’s Modulus [GPa]. If you have a new material not in the database
simply add it through the Styles and Standards Editor from the Format pull down. (Note: Inventor 2009 SP1 fixed a bug that
prevented correct selection of material in authored frame shapes.)

h Industrial Shape - T-5lot.ipt Properties

=+ MED FIESTIC

General | Summary | Project | Status | Custom | Save

- fcetal Resin, Black
- Acetal Resin, White
- flloy Steel

Material - Sluminum-5061

(Amoun 5105 ¥ " Nimbmetts

Density Requested Accuracy Clipboard -~ Brass, Soft Yellaw
= Bronze, Soft Tin

| 2,690 gfer3 | [Low v|

General Properties

Center of Gravity

- Carbon Steel
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== Zast Copper
Cast Iron

-~ Cast Stee|

Mass | 0,053 bmass (Rele|

% [0.000 i (Relative | |
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- Copper Alloy
Default

Area | 110042 (Relat |

v [ -0.0001n (Relative |
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Yolume | 0.544 in"3 (Relati: |

z [0.600in (Relative | |
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2.69000 Density [g/cm™3]

70,3100 ¥oung's Modulus [GPa)]

0.330000 Paoisson's Ratio

241,000 ‘ield Strength [MPa]

262,000 Ultimate Tensile Strength [MPa]
193,000 Thermal Conductivity [Wim™*K)]
2,36000 Linear Expansion [10-~-5m/mfC]

1256.10 Specific Heat [Jf{ka™k)]
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If an iPart is required for the Content Center, make sure the iPart is created and validated before the authoring process.

= (vl
¥ iPart Author P9

Parameters | Properties | Suppression | iMates | Work Features | Threads | Other
|‘f_b’ Industrial -T Slok-testing-ipart.ipt Mame
{1 Body 2 Height
*X% Driven Length o Width
[EH start Plane a
= Length
[ End Plane g
12 Other
Member E  Part Number | Height | Width | Length [Stock Number
1 Industrial -T Slot-01 (102650 lin 1in 0.083f  |1010
Z Industrial -T Slot-02 (102651 Z2in 1in 0.083f  |1020
3 Industrial -T Slot-03 (102652 3in 1in 0.083f  |1030
[ Options, .. ] [ Werify OF; ] [ Cancel
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Authoring Your Structural Shape

h Industrial -T Slot.ipt Properties

Before authoring the Structural part you might want to review

some iProperties and some Document Settings. A common General Summary| Project |Status Custorn | Save | Physical
iProperty to set up is a Stock Number or Sales and Purchasing Location: Ci\Inventor 2009 Inkro Exercise Files
(SAP) number which can be used in a Bill of Material or Parts List. Fle Subtype: TR
Inventor 2009 allows the user to create expressions based on :
. K ) Part Muriber: | Industrial -T Slat
Exported Parameters and Existing iProperties.
Stock Mumber: | 1010
Description: |

|

|

The default naming scheme for Frame Generated Parts is > |
(Standard Organization)(Stock Number)(Unique Number) |
le (T-Slot 1010 00000001), (T-Slot 1010 00000002) Profect; | |
|

|

|

|

|

Revision Number: |

Designer: | Mark Flayler
Standard Organization is chosen from the Publishing process Engineer: |
Authority: |

Stock Number is taken from the iproperties of the part or ipart

Cost Center: |

Estimated Cost: |

Unique Number is a 8 digit number given during creation and can
be modified during frame creation S [Muojzriz008 (]
Yendor: | |

The L structural shape Authoring Tool can be found on the Part WEB Link: | |
Features Panel in Part mode or under the Tools pull down.
This will take your basic Extrusion and convert it to a valid Frame

Generator Profile through automatic feature modification. Cancel apply

First select your Category in your Read/Write Content Center library to populate your shape to. Geometry Mapping
automatically chooses Geometry if there is only one extrusion in the part along with the predefined point. The Default Base
Point chooses a predefined point based on the chosen extrusion and is the geometric center of the profile. Conversely you
can select from the pull down and select your own point for the center of the profile.

Structural Shape Authoring

EE Layaut | Parameter Mapping

Category
Industrial Shaps [V]
Geametry Mapping Selection Prewview
Geometry Type Selection
~Base Extrusion Select Geometry
[ Default Base Point Select Geometry j

Publish Movs oK
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Select the second tab labeled Parameter Mapping. The fields with a yellow background are required fields determined by
Category Properties from the Content Center. The fields in white are optional but that doesn’t mean they are not important.
They can be used for the key mapping in the Frame Generator such as Section Height and Width as they will be used as Size
information during selection. Click the L] (for normal parts; lower right graphic for selection) or |* (for iParts; pull down list
for member info) in order to specify a Template Parameter to Map to a Content Center Category parameter.

Structural Shape Authoring x Part Template Parameters z:

EE Layout | Parameter Mapping @ i S S i
Category Parameters | Table Columins | ad -E2 Properties
Bacellength (Gleateisciect) =v= ;zr::nf;;tlglf.lomr::::;‘nformation
Internal Part Number (Please Select) =V= Project
Coefficient of Shear Displacement (Please Select) [ Cuskom
Distance: of the Center of Gravity X-X (Please Select) v Member
Distance of the Center of Gravity ¥-¥ (Please Select) v/ = fx ;?"*”‘Etm
Legacy Member ID (Please Select) =V= E x f:erHa\ght
Mass per Length Unit (Please Select) ] = Width
Moment of Inertia {x) (Please Select) M = Length
Moment of Inertia {y) (Please Select) ™ = Sect_Area
Radius of Gyration {x) (Please Select) ™ Inertiali
— = Inertialy
Radius of Gyration {y) (Please Select) el e Model
second Shape Thickness (Please Select) i =
Section Area (Please Select) V I -{T]) Suppressions
Finn Miacionabi ol leact’ [ne ™

Once all the Parameters are mapped you have two options. Choosing Ok will simply Author the part by revising your model
geometry and notify you of a log file that details the changes. This file is placed in the working directory of the part you are
authoring. Choosing Publish will continue to process the structural shape for placement into Content Center. Before
Publishing check some other settings to strengthen your documentation such as Base Quantity for Bill of Materials.

Structural Shape Authoring X x
[BE Layout | Parameter Mapping MDdEI - E
Category Parameters | Table Columns | (|
Base Length Length » E ﬁ
Inkernal Park Mumber SAP Number [Custom] |
Coefficient of Shear Displacement (Please Select) hal ﬁ Industrial -T SI':lt , ||:|t
Distance of the Center of Grawity X-X (Please Select) | Hﬂ
Distance of the Center of Gravity -1 (Please Select) hal ﬂ Tab|E
Legacy Member ID (Flease Select) bl D Cirigi
Mass per Length Unit (Please Select) bl r|g||-|
Moment of Inertia {x} Inertaly bl I Start Plane
Moment of Inertia (v} Inertalt |
Radius of Gyration (x) (Please Select) > End Plane
Radius of Gyration () (Please Select) v @T B Ij
Second Shape Thickness (Please Select) v o I:"I
Section Area Sect_Area ] Y i

tnpres Berfres ! I E=2) Drivven Length
(e J[_ox | [_coee ] (D End of Part

In Document Settings we can change our Base Quantity calculations. By default the Base Quantity is set to parameter G_L
(current value) after authoring which will return individual line items in our parts list. By changing this parameter to the
“Each” parameter (located at the top of the pull down) we can quantify like members into the same row in the Bill of Material
and Parts List.

Industrial Shape - T-Slot.ipt Document Settings Industrial Shape - T-Slot.ipt Document Settings E

Standard | Units | Sketch | Modeling | Bill of Materials | efault Tolerance standard | Units | Sketch | Modeling | Bill of Materials | pefault Tolerance

Default BOM Structure Default BOM Structure

‘%E Normal ~ | |%E Morrnal N ‘

Unit Quantity Unit: Quantity

(120000 | [1Each |

Base Quantity Base Quankity

L ¢1.200m) - [each =

Base Unit Base Unit

||n > |Each -
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Publishing Your Structural Shape

Once the Structural Shape has been Authored and its design properties have been properly set up for documentation the
shape can now be published to the Content Center for use in the Frame Generator. The two ways which this can be

accomplished are from the E‘Eﬁtructural Shape Authoring  tool Publish Now option or ®8Ppublish Part... from the Tools pull down.

First Choose a Library (Read/Write) to Publish to
and a language. Click Next.

Choose a Category/Sub-Category to Publish to.
Click Next

Confirm or remap any properties and parameters you
may have changed after your initial Authoring. This
should already be done from when the part was
Authored unless a different Category was chosen in
the previous steps. Click Next.

On the Define Family Key Columns you must choose at
least one column to continue the Publishing process.
Choose a column or columns that best describe your

Structural Shape. Click Next.

== - = |
* Publish Guide =
Select Library ta Publish to:
|Tech_Library w |
Seleck Language:
|English w |
== - - g
* Publish Guide 2.9
Select Category ta Publish ta:
¥
= i : el
> Publish Guide 9]
IMap Family Columns ko Category Parameters:
Cateqgory Parameters | Table Columnns | x|
Base Length Length |
Internal Part Mumber PR THUMEER ™ |
Coefficient of Shear Displacement (Please Select) |
Distance of the Center of Grawity xX-x (Please Select) ™ | E
Distance of the Center of Grawity ¥-y (Please Select) ™
Legacy Member 1D (Please Selact) ™ |
Mass per Length Unit (Please Select) ¥
Moment of Inertia () {Please Select) ™ |
Moment of Inertia {v) (Please Select) ™|
Radius of Gyration {x) (Please Select) |
Radius of Gyration (y) (Please Select) ndl
Second Shape Thickness (Please Select) [
arctinn dres {Pleace Selactt w [
Cancel ] [ < Back ][ et >

== publish Guide

Define Family Key Columns:

Table Columns: Key Columns:

Length iakock Number [Proiect] t
MATERIAL Part Mumber [Project]

Mernber Height

width @
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=% Publish Guide

Set Family Properties:

Enter a Name and Description that best describes the TP
Family. Either choose or type a new Standard R
Organization, Standard, Manufacturer and Standard st - |
Revision. Click Next.

Description:

| 10 Series |

Standard
Standard Organization: ManuFacturer:

|T-Slot [v] | [v]

Standard: Standard Revision:

| ParFrame (TM) [v] | |

*. Publish Guide

Set Family Thumbnail Image:

Choose or approve a thumbnail image for the
reference in the Content Center as well as the Frame
Generator. Click - Fublish | to finalize the process. A

box will appear confirming the completion.

Load Alkernate Thumbnail Image:

C\Documents and Settingsiall Usersiapplication DatalAutodeskiInventor 20090 Conk |

Using Your Structural Shape

Open a Frame Generator design and use the BfInset command on the Frame Generator Panel. Examine the options:

Standard: w Frame Member Selection Crienkation

Standard Organization Standard e O O _I_
st v 0000mm | 3|

Family: } Family I‘_,

Name — Description | Indlustrial -T Slat - 10 Series | v | O O [oooomm |3
Size

Size: G’

Family Key Column | 1010 102650 1 x1 v o . o00deq |3

selections are the order )

. i Material Skyle

created during Publish V
| Alurninum-6061 [v] H
Colar Skyle Placement
|U A5 Material [V] @ Merge
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Here we see the members populated to the skeleton part and the corresponding drawing. This drawing has a predefined
Parts List and the skeleton part does not populate because it is classified as a Reference Part in the Bill of Material.

Two Part Lists are represented here before and after a Parts List grouping by Base Quantity. Consider adding more
information in the Content Center Family Naming and Family Table to better facilitate a robust documentation.

1 - =

— Group Settings L
ITEM BASE QTY DESCRIPTION
300 48.000in |10 Series
301 24.000in__[10 Series -
302 30.000in |10 Series =
303 48.000in _ [10 Series |BASE QY " |
304 30.000in__ |10 Series
305 48.000in__[10 Series Second Key
306 24000010 Series |mne - |
307 48.000in__ |10 Series PARTS LIST
308 24,000 in 10 Series Third Key ITEM BASE QTY DESCRIFTION
Ry none 311,315 |12.000in_ |10 Series
311 12.000 in 10 Series > —— 301, 306, 308, (24.000in 10 Series
312 36.000 in 10 Series |:| Display Group Participants 314, 316
313 36.000in |10 Series 302, 304, 317, (30.000in 10 Series
314 24.000 _i” 10 5’”_‘35 Display Item Mumbers (1,2,3) 318
S en osee 512,313 [36.000in |10 Series
317 30.000in |10 Series [ = ] [ — ] 300, 303, 305, (48.000in |10 Series
318 30,000in |10 Series 307, 309, 310

About the Author: Mark Flayler

Mark is an Application Engineer with IMAGINIT Technologies, specializing in manufacturing environments. He has
implemented the Autodesk Manufacturing products with several industries including the blow/injection molding,
automotive, and custom machinery markets. Inventor has been a profound augmentation in his abilities allowing him to bring
3D digital prototyping to the forefront of the industries with which he has interacted. He has extensive experience and a
comprehensive understanding of the technical, practical business and human dimensions of implementation. He is an
effective and skillful communicator, consulting with his clients to help achieve their business objectives. Mark is an ATC
certified instructor and he provides training, support, and implementation. Mark is PSE and ATC certified in AutoCAD,

AutoCAD Mechanical, AutoCAD Electrical, Autodesk Data Management, and Autodesk® Inventor™.
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