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9 Learn how to take control of your parametric relationships
T Learn how to build complex parametric parts that are too robust to fail
i Learsnhowto document your model s to make tHh

M Take away a fAbest practicedo workflow t

Description
Have you ever built a 3D parametric model with Inventor software that just EXPLODED?

In this class, we will learn how to build reliable, predictable, parametric part models with
confidence.

We will learn a structured approach that can easily be documented as an office standard.

We will learn how to order our feature tree and how to make features adapt without making the
model fragile.

Finally, we will learn how to document our design intentt o make our model s easy t
work with.

Don't waste any more time fixing bad models. Start with great modelsd and make them better!
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[URLs TBC]



Paul Munford

Paul Munford is a laugher, dreamer, bon vivant, CAD geek and
Technical Marketing Manager for Autodesk in the UK.

Paul 's background in manufacturing items for the construction
industry gives him a foot in digital prototyping and a foot in Building
Information Modeling (BIM).

Paul was a speaker at Autodesk University for the first time in 2012,
and he says it's the most fun anyone can have with 250 other people
in the room.

Luke Mihelcic

Luke has been involved with design, engineering and analysis since
1995.

His career started in telecommunications designing mobile production
equipment for TV and radio. He has taught design and engineering at
Pittsburgh Technical Institute and has spent over 10 years as an
application engineer for an Autodesk reseller and Blue Ridge
Numerics.

His various roles as educator, end-user and provider give him a unique perspective on
identifying, understanding and helping solve design and engineering challenges.

As the Technical Marketing Manager for the core manufacturing solutions at Autodesk, he is
responsible for the development, creation and implementation of relevant content and tools that
help users understand and utilize the Autodesk Design and Manufacturing Portfolio.



Table of Contents

Reliable Modelling Techniques for Complex Part Design in INVENtOr.............ccvvvvviiiiiiiiiiiiiiiennnn. 1
[T Va1 aTo I @] o] (=T e 1)Y= SR 1
1S od ] 111 o PSR 1
SUPPOIING OCUMENES. ....coiiiiiiiiiei ittt ettt 1
PAUI IMUNTOIA ... 2
LUKE MINEICIC. ..ttt e e e e e e e e e e e 2
Advanced Part MOGEIING ........oouuiiii e e e e e e et s e e e e e e e aaera s 5

Reliable Modelling Techniques for Complex Part Design in INVeNtor...........cccccvvvvvvvvvieennn.n. 5
HOW tO USE INVENTOr PrOPEIIY? ..ot e e e e e e e e e e e e e eaaees 5
The benefit of parametric MOdelliNg ..........coei i e 6
The problem with parametric Modelling........ccooo oo 6
Reliable modelling tECANIQUE...........uu e eeeeeee 6
What makes a MOdel COMPIEX? ..o e e e e 7
Encouraging good modelling DENAVIOUT ..........ccoiiiiiiiiiii e 8
REIATIONSNIPS ... 9
REIAtIONSNIP TUIES ... e e e s s e e e e e e e ettt e e e e e e eeaanees 9
The Model Browser and Feature HiStOry ............ooouuiiiiiiii e 9
(D=2 T o T 1= o | S PP P PP PPPPPPPPPPPPP 10
Diagnosing relatioNSNIPS ......ccviiiiiiiiiiiiiiiiiiiiee et 11
Fixing Faults in part MOEIS ...........uiii i e e eeaens 12
SketChed VS PlaCced FEALUIES ........coiiiiiiiiiiiiee ettt 13
Relationships, order Of PreferenCe....... ... i 14
Model template ChECKIIST ...........ii e e e e 18
MOAEING ChECKIIST ... .. e et e e e e e e e e e e a e e e 19
MOAEIING STANAAITAS ...ttt 21
L@ 14 1=T 1 ¢= 11T o PP 21
L@ o 1 T F= T TP 22
Parameter NAIMING .......ue et e ettt a e e e e e e e et etta e e e e e e eeeeeaeennaaaeeaeeeennnes 23
Documenting DESIGN INTENT........eeiiiiiiiiiiiiiiiiiiiie ettt 24
Example feature NAMING .........oooiiiiii et e e e e e ettt a e e e e e e e e eeeeenna e e e eeeaeeennes 26


file:///D:/Dropbox/AU%202018/02%20Handout/MFG226705-LastName-AU2018.docx%23_Toc528591781
file:///D:/Dropbox/AU%202018/02%20Handout/MFG226705-LastName-AU2018.docx%23_Toc528591809

Yo [ [T T A 0] = U 29

CRINEET POINT. ...t 32
LAYOUL SKEICNES ...ttt e e e e e e e e e et et e e s e e e e e e e ettt e e aeaaeeanenes 32

[ oy Yo 1N T a0 (=TT | o SRR 37
CONCIUSION .. 44
GlOSSAIY ... 45
Y o] 01T Lo 1 SRR 46
Good modelling teChNIQUE FEfErENCES ........ccoviiiiiiiiiiiiee e 46
B.O.R.N i Base Orphan Reference NOUE ...........coovvviiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeee e 46
([0 gr4o] a1 =1 I o ¢ oo 1= 1o [ USRS 47
The Resilient Modelling Strategy (RMS) ..o 48
OtNEr gOOU FESOUITES......ceiiiiiiiiieee ettt 49
Reserved Parameter NAMES.........ooiviiiiiiiiiiiiiiieeeeeee ettt 50



Advanced Part Modelling
Reliable Modelling Techniques for Complex Part Design in Inventor

Why is parametric modelling so hard? One minute you have a perfectly good model, looking
fine, the next minute EXPLOSION!

| know that this has happenedtoyouii t 6s happened to me too.

s "

Autodesk Inventor Professional - Update Full Part

EI--@ LEAM ROBUST CASTIMNG.ipt: Errors occurred during update
=-{i} Front Sketch: Problems occurred while building this Sketch

EI@'I Problems occurred while solving sketch, Use Edit Sketch to change sketch
geometry or constraints.

--{T) Dimension could not be solved. Change its value or remove some sketch
constraints to allow the dimension to be solved.

--{T) Dimension could not be solved. Change its value or remove some sketch
constraints to allow the dimension to be solved.

------ {13 Dimension could not be solved. Change its value or remove some sketch
constraints to allow the dimension to be solved,

How to use Inventor properly?

When I 6m teaching I nventor | often get asked:
OHow do | use I nventor proper|
Ofcourseit here i s no 6 Rutogdsk|on vweanyt otro. ulstebs a t ool just

can use it for lots of different tasks, and in lots of different ways 1 all of them correct.
Soohow can we quantify a owell modell ed6é part?

I 6ve gi ven oughtii and bcan ooly conwefup witt two criteria.

1. The geometry mustbe correct( t hat 6 s a gi ven).

2. The part must be easy to update (this is the tricky part).



The benefit of parametric modelling

Autodesk Inventor allows us to build parametric models. Models that can easily change by
adjusting the value of a parameter.

This is awesome for building models that need to be adjusted in a predictable fashion
(configurable designs). Or building families of components that are very similar (copy and paste,
adjust a parameter, job done).

The problem with parametric modelling
The problem with parametric modelling, is that we must model in 4 dimensions.

We model in the usual three dimensions, and we must also consider Time, or the way our
model might change over time.

This change over ti mBes s gafBudineamodelghatrcandhatge as 6
in a predictable fashion takes a little thought and some planning.

The problem with parametric modelling isé
ltés easy to unintent(Booby&dpd)y create relations

Editing a feature causes all subsequent features to regenerate.

1
1
9 Part updates become unpredictable.
1 Design intent is lost.

T Ti me is | ost éniodelingframéscrgich.r t s, or r e
1

We would rather build our own parts, than re-use someone else's.

Reliable modelling technique

Reliable modelling technique takes effort up front. Back in the day, working productively in
AutoCAD meant mashing the keyboard faster.

Working productively in Inventor is more like playing chess. It pays to sit back and think about
what webre going to do before we start.

Reliable modelling requires a plan.

Reliable modelling gives usé
i Editable models i Design intent is captured.
9 Obvious models i Design intent is documented.

I Reusable models i We would rather re-use than rebuild.



What makes a model complex?

If your model has onlyonesolidbody, and a handful of features,
your colleagues figuring out how to change your model.

If you are creating a model of apartthat i sndét subject to change (for
component), you donédaitesignitentht t o worry about

Building reliable models will take you longer in the short term. Building reliable models will save
you time, only if you will be changing a part numerous times in its life time, or you can reuse a
part in multiple designs.

Reliable modeling is a pre-requisite when using a top down modelling technique, or building
configurable content such as iParts, iAssemblies or iLogic driven designs.

@ Casting A.ipt
» 3 Solid Bodies(1)
b T5w View: View1

) cASTING.ipt
b E3 Solid Bodies(1)
b 'l",’;- View: Master

4 [ Origin 4 [F7 Origin
[ Yz Plane [ YZ Plane (SIDE)
[F xz Plane [ xz Plane (FRONT)
[jl XY Plane [_r}l XY Plane (TOP)
(2] Axis [Z]x Axis
[y Axis [y axis
(£]z axis [z axis
2+ Center Point *» Center Point
b (Pt Extrusion1 24/ LAYOUT
b Em Extrusion2 || Layout Sketch
b [P Extrusion3 (ZIFront Sketch
(Prillet1 21 Top Sketch
Hole1 4~ Boss Hole Sketch
b @8 Circular Pattern1 ;=1 Flange Sketch
b (P Extrusions %21 Top Connector Sketch
b [P Extrusions 4 ADD
b @T Extrusion8 b m Base Ext (New Solid x BaseDepth)
8 Fillet3 b @T Boss Hole Ext (Join x BaseDepth + BossHoleDepth)
(Prilets b [P Hex Ext (Join x d21)
Q Thread1 b @T Flange Ext (Join x FlangeThick)
{2l Sketch12 b UT Top Connector Ext 01 (Join To)
b @T Extrusion6 b m Top Connector Ext 02 (Join x 35 mm)
E Replace Facel b ﬁ Boss Center Rev (Join Full)
b @1 Extrusion? b é Connector Front Rev (Join Full)
ﬁ% Thread2 . REMOVE
O End of Part Hole1 (M5x0.8 x 3 mm ThreadDepth x 5 mm Depth)

¢ MODIFY

% Connector Front Thread (M16x2 - 6g)
@ Top Connector Thread (M10x1.5 - 6g)
4 PATTERN

DIQ Mirror1

|)|ti Mirror3

L EDGES

Flange Rad

@Edge Clean up (1 mm)

(D end of Part
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Encouraging good modelling behaviour

When | was a CAD manager, | found diagnosing unexpected bevor in models to be a time-
consuming challenge.

One tool that | found helped me a great deal is the Inventor Design Checker.

Autodesk Inventor Design Check is a tool that can be downloaded from the Autodesk App store
(ités free for subscription customers).

Design checker can be used to check for best prac
by novice modelers to give them dynamic feedback on the progress of their model.

You can find out more here:

Design Checker | Inventor | Autodesk App Store
http://apps.autodesk.com/INVNTOR/en/Detail/Index?id=9061247151473406095&appLang=en&
0s=Win32 64

ER= =27

3D Model  Inspect Tools Manage View  Environments

{é_] Q Q\é; @ Help

. . . é—g Options
Configure Report Execute Edit iProperties
Profiles @ About Design Checker
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Get Started w» B3 -
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Adaptive features should be
used with caution. Alowing

features to adapt can have
unintended consequences. Q

For Help, press F1 1 1
- ~— — J
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http://apps.autodesk.com/INVNTOR/en/Detail/Index?id=9061247151473406095&appLang=en&os=Win32_64
http://apps.autodesk.com/INVNTOR/en/Detail/Index?id=9061247151473406095&appLang=en&os=Win32_64

Relationships
The key to creating complex models in Autodesk Inventor is maintaining control of relationships.

I f you dondédt understand the relationships youdve
bodies, parts constraints and assemblies T your model will not update in a predictable fashion.

The bad news is that I nventor wondot manage this f

The good news is that YOU have full control over this process.

Relationship rules

1 No unintended Relationships

Relationships are kept to a minimum

All relationships are planned and purposeful

All relationships are obvious and easily understood

= =4 =

The Model Browser and Feature History

The model browser in InFeatutertiase@&@l| sbakmoiwnemsi  hi
represents a feature in our model, for example a Hole or a Fillet.

Features can be broken down into two groups. Sketched based features (Extrude, Revolve,
Sweep Loftetc) and Oi n pl acieféatufestizatdorr éets ,neehdata issket ch, bu
existing geometry to be based on (Fillet, Chamfer, Shell etc.).

The model browser is also known as the OHi storybd
features where created in.

Each feature in the tree can referencefe at ur es further o6upd the tree (I
cannot reference dhetree fromfthem (inthe fatsre).6 d o wn 6

Features can be dragged into a different order wi
6upd past a fageat ured etrtreantcitnlpey or 6édowndé past a fea

These relationships are also known as ODependenci
tool, because we can use these dependent relationships to add intelligence to our model.

Attheend of the model browser is the O0End of Part M,
the tree to temporarily suppress features.



Design Intent

If | gave you a model of a 50mm by 50mm by 6mm steel
plate, with an M10 clearance hole through the middle of the
face, and asked you to change the width of that plate i what
should happen to the hole?

Using feature-based modelling we can decide how our

model wi || change, thié8 is known a gn I nten

Tip: Use the Feature Section Filter tool (In the Quick access tool part, green symbol) to switch
between selecting faces and edges, features and sketches. Hold down the SHIFT key and right
click to bring the filter up at your cursor.

In Feature selection mode you will be able to double click on a feature in the graphics window to
edit it, rather than having to find it in the browser.

N
ST ONTe (]! Select Bodies

% Sweep Zﬁ -I

5t Select Groups

Loft Select Features

Start Extrude Revolve ° Eﬁ %

2D Sketch Coil (&, Rl|EE Select Face and Edges |
Sketch Create @ Select Sketch Features

Model

[[; Select Wires
|‘1§’| Select Annotations

@ Washer_Square_001.ipt
3 .FA anlid Rndiser 11

10



Diagnosing relationships

When you need to diagnose a model that vyou didnot
help.
Right click on any feature in the browserandchoos e 6 Rel ati onshi psé. The sel

is seen in the middle of the Relationships dialog. The feature will be highlighted in the browser
and in the graphics window.

Features that are required by the selected feature are seen in the box above. Features that
depend on the selected feature are seen in the Box below.

Traverse the related features by picking on the 0
feature you are interested in.

Edit the feature you are i rMteartaigteedd biun toyn miexki e

>ﬂ1 %de i' Relationships

>: ﬂT Boss Hole Ext (Joir :

> @T Hex Ext (Join x d2 8. 30 Grips Parents

) ﬂT Flange Ext (Join x "@ o e :

il

Do B e i 27 h Requirements
= Center Point

> ﬂT Top Connector Ex
) ﬁ Boss Center Rev

> ﬁ Connector Front R

% Top Connector Thi

Delete

Show Dimensions

Ig Layout Sketch

a

11

5] Edt Sketch 21 Front Sketch
: =
- g REMOVE [@ Edit Feature
I Holel (M5x0.8 x 3 i
% MODIFY —
il == Measure M Selected S e e C t e
ﬁ Connector Front T Creats Note

- 2 PATTERN [Fo Move EOP Marker F ea t ure
5. [ Mirror 1 Suppress Features Children
3 -4l mirror3 i (Jt Top Connector Exto1| [y | | &
i EDGES Hole1 (M5x0.8 x 3mm | [3 @
g Flange Rad ﬁ Top Connector Thread | [ [@
Edge Cl 1
Dottt Evd s oo NE)

Collapse All Children B Mirror3 || @ D d

(), Find in Window END "F epen enC]eS
™A Flanne Rad [ | L

Br i

SO L\T,-‘ Daone

How To...

1



Fixing Faults in part models

When (When i not if!) you are editingadesignand you get a failure, youol |
cope.

Understanding the modelling best practices in this handout will help you to understand where
the faults in the model lie.

I also hope that this handout will not only help you fix the fault but also, make the model more
robust in the long run.

Here are some tips for fixing failures.
Drill down for help

Inventor will warn you of impending doom withapop-up war ning. Click on the &
expand the nodes until you see red text. Click on this red text to highlight the problem in the
graphics window.

Autodesk Inventor Professional - Exit Sketch Mode

+ @ CASTING.ipt: Errors occurred during update
& @ Base Ext: Could not build this Extrusion

+ H @ A profile loop could not be repaired after sketch geometry was edited or
H deleted. Use Edit Feature to reselect the profile.

{2) Top Connector Ext 01: Could not build this Extrusion
[E3] @ Mirror 1: Problems occurred while building this Mirror v

o %

Accept

Roll up the End of Part Marker (EOP)

Faults often cascade. This can look devastating, but often i fixing the first fault will automatically
repair faults in dependant features.

The trick is to supress all features below the first effected feature, by moving the EOP up. You
can drag and drop the EOP, or right click on the effected featureandc hose o6 Move EOP Mar

12



Fixing the fault
If you know what the fault is i fix it!

I f you dondédt know what the fault is, right <click
the design doctor, which will help you through the process.

On c e v fixed@he fault, roll the EOP back down by a couple of features to check that they
rebuild as expected. Keep rolling the EOP down a few features at a time, fixing problems as you
go until the whole feature tree will rebuild.

Now. How would you have built this part differently?

Tip: You may not always be able to go back and re-build every part in a robust manner, but
there is always something to learn from inspectin

Sketched Vs Placed Features

You will notice that many tools are available in the sketch environment that are also available in
the feature environment. Examples are Fillet, Chamfer, Mirror and pattern.

The advice here is to keep your sketches simple, use features whenever you can.

If in doubt T if the same tool is available in both the sketch environment and the feature
environment i use the feature.

Why?

9 Diagnose failures.
If anything goes wrong, it is likely to be in a sketch. Keeping sketches simple makes
faults much easier to diagnose. Sketch based Mirroring and Patterning in particular often
cause problems and can be easily replaced with features.

1 Maintain flexibility
Features can be suppressed while you try alternatives.

1 Preserve design intent
It is much easier for downstream consumers of your model to understand your design
intent when you use (for example) a Hole feature, rather than a sketched Circle.

1 Downstream functionality
Should your model be used downstream, for example for CNC programming, FEA or
BI M, itds much easier to si mpl hdtiyisteremovemo d e | by
sketched features.

13



Relationships, order of preference

Some relationships are more complicated for Inventor to work out than others. When you are
planning your design, keep this in mind.

Create simple parametric relationships where you can, create complex feature to feature
relationships only when you have too.

1. Parametric Relationships
Inventor is a computer programme. Computers are really, really good at Math. It may
come as no surprise that the simplest relationship for Inventor to manage is a
mathematical one.

Parameterl Drives Sketchl Geometry.

1 Can you express a relationship in your design as an equation?
9 Could you use iLogic to describe complex formulas?

( Parameters @ ]

Parameter Mame Equation Key

+} Model Parameters

- || User Parameters

-{Length 100 mm
b Length [ Thickness
‘.| Thickness 20 mm

[V Immediate Update

M |

14



2. Sketch to Sketch
I f you candét express a rdgduadedtoexmdsiitp mat hemat i c
geometrically, the safest way is to relate a sketch to another sketch.
This i s khomwinz mistiorshipd both sketches are on the same level. We
are minimizing the number of feature relationships Inventor must calculate, and therefore
reducing the opportunity for error.

Parameterl Drives Sketchl which drives Sketch?2.

15



3. Sketch to Feature
creating a sketch on the face of an exigsting f

to do this, but ités worth recognising what yo
Parameter Drives Sketchl which drives Featurel which drives Sketch2.
We have now created a far more complex sequence of events which Inventor must

calculate to get a result.

Powerful, certainly, but frustrating if we unintentionally
aware of.

fx:d68 = d69

16



4. Feature to Feature

Feature to feature relationships are the most complicated relationships for Inventor to

calcul at e,

because

two branches to get a result.

t

mu s t esbefbre iuchnecongard theo

Feature to Feature relationships can be the trickiest type of relationship to edit

parametrically, because you must make sure that all the contributing features make

sense in order for the final feature to make sense.

Parameter Drives Sketchl which drives Featurel which drives Sketch3 which drives

feature 3.

Parameter2 Drives Sketch2 which drives Feature2 which also drives Feature 3.

rE:-:'trude l 28 J1
v e |
Extents

Profile E] P— -

E Solids ﬁ iﬂ

Output Bl

@ [IMatch shape
¥ &’ [ ok || caneal
A

17
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Model template checklist

Use this checklist to make sure that you have a robust template for parts, assemblies and
presentations.

General

A Create a Parameter naming schema
A Create a Feature naming schema

Application options
A Turn O06Show Extended Namesd on.
Part template (And Sheet Metal Template)

Set the Viewcube orientation
Set the default view
A Re-Name origin Planes

A
A

Optional

Edit Body and Surface prefixes
Create a UCS base feature
Create named parameters
Create a Layout sketch

It > v >

Assembly template (And Weldment Template)

Set the Viewcube orientation
Set the default view
A Re-Name origin Planes

A
A

Optional

Edit Body and Surface prefixes
Create a UCS base feature
A Create named parameters

A
A

Presentation Template

A Set the Viewcube orientation
A Set the default view

18



Modelling checklist
Use this checklist to ensure that you are approving your design in a methodical manner.
Planning

What parameters will drive your model?

In which orientation will you create your model?

Where would you like the origin (0,0,0) to end up when your model is finished?
A How will you name your features and bodies?

3~ S 3

Modelling

A Create Named Parameters
0 Use formulas to add design intent
0 Add a comment to describe what the parameter does
0 Use Multi-Value parameters where possible
0 Rename other important parameters as you go

A Create Layout Sketches
o Define the overall size of the design
o Define key datum points or lines
A Create Datums
o Create UCS, Work features or Extruded surfaces to host feature sketches.
A Flex!
A Create Feature Sketches
o Feature sketches only reference the | ayout
other features.
0 Add text notes on sketches to communicate design intent.
A Create Features which add volume
o Extrude, Revolve, Thicken, Rib, Coil, Sweep, Loft.
A Flex!
A Create features which modify existing features
o Draft, Shell, Thread.
A Flex!
A Create features which remove volume.
o Trim, Hole, Emboss, Delete face.
A Flex!
A Create Pattern features
o Mirror, Pattern.
A Flex!
A Create edge consuming features
o Chamfer, Fillet (Concave before Convex, Big before small).
A Flex!
A Direct edits
A Rename features as you go

19



P22 23 >

p>2

p>2

Use the End of part marker to create features in the right order.
Re-order features if necessary
Document design intent

o Parameter comments

0 Rename Features and Bodies

0 Add Engineering notes or 3D Annotations
Repeat for multibody models

0 Use 3D Sketches to delineate features that belong to bodies.
Flex!

20



Modelling Standards

You dondét have t o aaglssech aswarametermaming ar madel ariendation,
but you do need to follow industry standards, or at least get everyone in your office to agree to
work the same way!

Here are some topics t hatefsgelreedd copy and paste fiommthis onsi der
section into your CAD manual.

Orientation

Traditionally Engineers have always drawn
components from the front. This makes the
coordinate system:

X = Left/Right
Y = Up/Down
Z = In/Out

This is how Inventor is set up.

Traditionally Architects have always drawn
their building layouts from the top. This makes
the coordinate system:

X = Left/Right

Y = Forward/Backward

Z = Up/Down

This is how AutoCAD is set up.

Engineering =Y Up
% Architecture =Z Up
X
If you work with AutoCAD or Revit users, or you often share files with colleagues in the
Architecture/Construction, you may want to model with 62Z up6é6.
You can set your I nventor template to use O6Z upbo
saving your firldd daeempHet&St(amdeember to do this f

presentations).

21



Origin Planes

Y o u c a roldeleteethtk iOtigin planes, but you can re-name them. Rename the Origin planes
in your template files to match your view cube orientation to subtly reinforce your modelling
orientation standard.

Browser Bar E
Model ~ ©)
T dh
@ Part5

I -t_T- View: Viewl

4 Center Point
Lt LAYOUT
(D End of Part
2 ADD
4 MODIFY
4 REMOVE
2 EDGES
L PATTERN

22



Parameter naming

Parameters in Inventor represent placeholders for values that can change. Parameter names
must follow some rules set down by Inventor.

To i mprove communi cat i on dbadaagreeemsomesenvestiopnsfot 6 s a go
parameter naming.

You might also want to consider if there are any standard named parameters that should be in
every modelfile? Ifsoii ncl ude them in your templ atesothaand sho
they can be read into the BOM/Parts List?).

Shorter parameter names are easier to remember and to type as you are modelling but can get
obscure. All User Parameters should have a comment, to explain their function.

Parameter naming rules:

1. Parameter names are case sensitive (length & LENGTH are both Examples
acceptable). _
2. Parameter names must start with a letter (but can include numbers). OverallWidth
3. Parameter names cannot contain spaces. Overall_Width
4. Parameter names canonly includetheUnder scor e 00:606 . OAwidth
characters.
OA:Width

Some parameter names are reserved by Inventor and cannot be used. Please
see the appendix for details.

Tip: Dond6t forget that you can rename parameters on
O6Parameter name ®H Parameter Value

into any input box to rename the parameter as it is created.

23



Documenting Design Intent

Soi y o u 6 v e cdmpondnttwithasolid design intent. Simply by changing a few parameters
your component updates in a predictable fashion. Well done you!

Now, how are your team going to know which buttons to push to update your component?

Communication of your Design Intent is super important if you want your colleagues to know
just how hard you worked to build them a useful resource.

So i how to we document our design intent?

Tip: Dono6t forget that it might b edesg@ibthreemonthiust con
Will you remember how to edit your own model?!

24



Parameter comments

The first thing we want anyone to do upon opening our model i is to open the parameters
manager and look for useful parameters.

I f we have created a named parameter called O6Leng
length of the component T the design intent is obvious. Your colleague will thank you for making
their life so easy!

ltdés often not possible to capture the entire des
comment to clarify what the parameter is controlling.

Tip: Create user parameters that capture your design intent before you model anything. If you
camét hink of t hem aft justcompebéck anchadd mork oserparamsters asy
you need them.

If you want to keep track of a parameter (for example, in an equation), but it wondt be ¢
parameter . Use the O6Paraméttor mama toPmemnameeparva
go along.

Parameters
Parameter Name Consumed by | Unit/Type | Equation Mominal Value | Tol. | Model Value | Key Expo Comment
+|Reference Parameters
- HUser Parameters
- HoleDistHoriz do mm 40 mm 40000000  [() |40.000000 | o Horizontal distance between holes
-1 HoleDistVert d2 mm 40 mm 40,000000  |(C) [40.000000 | N Vertical distance between holes
--| BossDia di0, d4,d3 |mm 8 mm 2,000000 (") |8.000000 I~ o Diameter of the Radiused bosses
- BaseDepth d14, d12, d8 |mm 10 mm 10.000000 | |10.000000 | o Depth of the base feature
- BossHoleDepth diz mm 5 mm 5.000000 (") |5.000000 I~ o Depth of the Radiused bosses
| BossCenterDepth di4 mm 12 mm 12.000000 | |12.000000 | o Depth of the Circular feature
| HexDiepth die mm 14 mm 14.000000 | |14.000000 | o Depth of the Hexagonal feature
| FrontConnectorDepth  |d17 mm 12 mm 12.000000 | |12.000000 | o Depth of the front connector
-| TopConnectorDepth mm 15 mm 15.000000 | |15.000000 | o Depth of the top connector
-1 FlangeWidth d60 mm 37.5mm 37,500000 |(C) |37.500000 | r Width of the triangular flange
| BossCenterDia dis mm 30 mm 30,000000 |(C) [30.000000 | r Diameter of the Circular feature
-{HexAcrossFlats d24,d15  |mm 20 mm 20.000000 () |20.000000 | r pistance across flats of the Hexagonal
| FrontConnectorDia d20 mm 16 mm 16.000000 |(_» [16.000000 | r Diamter of the front connector
-1 FlangeThick d3o mm 8 mm 3.000000 () |8.000000 Ird - Thickness of the triangular flange
i Add Numeric |+ Update Purge Unused Reset Tolerance << Less
& Link M 1mmediate Update + A O -
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Feature Naming

If you have more than a few features, it can be difficult
for the next person who opens your model to work out
how the features are related.

By renaming your features, you can provide an easy
60Br eadcr tombde your aalldagues through your
model 60s structure.

Before you start modelling, give a little thought to the
features in the design. Can you give them obvious,
distinct and unique names?

Remember that Inventor will not let you give two features
the same name, even if those features are of different
types, so append the feature name with the feature type

Example Feature suffixes:
Ext = Join Extrusion

Cut = Cut Extrusion

Rad = External Fillet (Radius)
Fil = Internal Fillet

Rev = Revolve

Mir = Mirror

Pat = Pattern

Example feature naming

w Boss (Solid)

w Boss Hole (A Hole in The Boss)

() CASTING.ipt

[
f
[

- T T T T T T T

3 solid Bodies(1)

'E?" View: Master

|D_—| Qrigin

Lt LaYouT

Q Layout Sketch

i~ Front Sketch

i~l Top Sketch

-_,f_l Boss Hole Sketch

i ~| Flange Sketch

i~ Top Connector Sketch

41 ADD

ﬂ]T Base Ext (Mew Solid x BaseDepth)
ﬂ]T Boss Hole Ext (Join x BaseDepth + BossHoleDepth)
(I Hex Ext (Join x d21)

ﬂ]T Flange Ext (Join x FlangeThick)

ﬂ]T Top Connector Ext 01 (Join Ta)

ﬂ]T Top Connector Ext 02 (Join x 35 mm)
ﬁ Boss Center Rev (Join Full)

ﬁ Connector Front Rev (Join Full)

40+ REMOVE

Hole1 (M5x%0.8 x 3 mm ThreadDepth x 5 mm Depth)
41 MODIFY

ié Connector Front Thread (M16x2 - 6g)
éé Top Connector Thread (M10x1.5 - 6g)
41 PATTERN

[ Mirror 1

DH Mirror3

L1 EDGES

@ Flange Rad

@ Edge Clean up {1 mm)

O End of Part

w Boss Ext (The Extrusion that creates the Boss)

w Boss Sketch (The Sketch that the Boss features are based on)
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Tip:The 6Show Extended Namesé6 Option will show addi
such as extrude length or Fillet Radius.

Turn on extended names, by clicking in the model browser > Hamburger menu > Display
preferences > Show Extended names.

Or by visiting, Tools > Application options > Par
feature node name in browser6 [Check box].

Model

() casTin.ipt Expand All

>3 solid Bodies(1) Collapse All

>j'--t_'- View: Master H Find...

) D Origin Display Preferences  * Hide UCS
- i LAYOUT Help Hide Work Features
- 1| Layout Sketch Hide Motes
-4 Front Sketch Hide Documents
=1 Top Sketch Hide Warnings
jf_! Boss Hole Sketch Show Extended Names
-2l Flange Sketch
=1 Top Connector Sketch
4 ADD

?-EFTBase Ext (New Solid x BaseDepth) i m— I nformation 'i n

> m Boss Hole Ext (Join x BaseDepth + Bossh

5 [ Hexext o x 21 Brackets is added
> |]T Flange Ext (Join x FlangeThick) .
é-mTop Connector Ext 01 {Join To) AUtomat'IGally.

> -I]TTDD Connector Ext 02 {Join x 35 mm)
> ﬁ Boss Center Rev (Join Full)

Tip: Use the O6Searcho6é option i n t hteddunedatinanikr ows er

Boss

*

() casTING.ipt
v s0lid Bodies(1)
v [ solid1
v. EHT Boss Hole Ext (Join x BaseDepth + BossHoleDepth)
171 Boss Hole Sketch
? - Bass Center Rev (Join Full)
v. Dli Mirror1
v. E Features
v. GT Boss Hole Ext (Join x BaseDepth + BossHoleDepth)
- 12 Boss Hole Sketch
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Tip: Edit the Default prefixes for Solids (Solid) and Surfaces (Srf) in part files by visiting:
Tools [Tab] > Options [panel] > Document settings [Button] > Modeling [Tab] > naming prefixing

[Section] (set this in your template).

CASTING.ipt Document Settings

Standard Units  Sketch Modeling  gill of Materials  Default Tolerance

[ ] adaptively Used in Assembly
[ ] compact Model History

[ ] advanced Feature Validation
(Use Manage =Rebuild all to realize changes)

Maintain Enhanced Graphics Detail

Participate in Assembly and Drawing Sections

Tapped Hole Diameter User Coordinate System

Minar A Settings...

3D Snap Spacdng Initial View Extents

Distance Snap Width

| 0,250 mm | | 100,000 mm |
Angle Snap Height

| 5 deg | | 50.000 mm |

Maming prefixing Make Components Dialog

Solid bodies Options. ..
| Solid

Surface bodies
| arf

Repair Environment
Find Errors automatically after manual repair

28



Adding Notes

The more information you can embed in your design, the more likely that your colleagues will be
able to figure out your design intent.

Want to leave a note in your file to say:

61l d&m not finished with this model yet! b
Or

O0Use the Lompieaddfeadr m to edit this model 6

We have several options available. | suggest that you discuss this with your team and pick one
that everyone can use consistently.

Engineers Notebook

Right click on any part file in an assembly, or any sketch edge of feature in a part file and pick
060Create Noted6 from the context menu.

You will automatically be taken to the Engineers notebook, where you will find a screen shot of
your component, and a text note for you to add your information to.

More information in the online help:

https://help.autodesk.com/view/INVNTOR/2019/ENU/?gquid=GUID-19FA6297-F980-456D-A53F-
226DA9870B73

Vault  Vault  Collaborate

~ £ Insert Folder

L as

~ 53 Insert Object

B
M=
|~
Il 1=

1y

Comment View Arrow Finish
| Notebook

Notes Format Insert Exit

Madel X

2 Engineer's Notebook Paul Munford 18 October 2018

 Dlnote1 PM to check thread size of mating component

= before issueing part for review on 24th Oct 2018,
[ comment 1

w5, View 1

fol
Il

Mode! X [E3
(D casTinG.ipt

>3 solid Bodies(1)
> Fam View: Master
> origin
v-a
[dem 181018
24 LAYOUT
] Layout Sketch
21 Front Sketch
21 Top Sketch
71 Boss Hole Sketch
2| Flange Sketch
21 Top Connector Sketch
24 ADD
> [ Base Ext (New Solid x BaseDepth)
7 (01 Boss Hole Ext (201 x BaseDepth + Bosstiole PM to check thread size of mating component before issueing part for review on 24th Oct
>[I Hex Ext (Join x d21) 2018,
>[I Flange Ext (Join x FlangeThick)
>[I Top Connector Ext 01 (Join To)
>[I Top Connector Ext 02 (Join x 35 mm)
> {8 Boss Center Rev (Join Full)
> §8 Connector Front Rev (Join Full)
24 REMOVE
Hole 1 (M5x0.8 x 3 mm ThreadDepth x 5 mm C

Paul Munford 18 October 2018
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https://help.autodesk.com/view/INVNTOR/2019/ENU/?guid=GUID-19FA6297-F980-456D-A53F-226DA9870B73
https://help.autodesk.com/view/INVNTOR/2019/ENU/?guid=GUID-19FA6297-F980-456D-A53F-226DA9870B73

Model based Annotation i General note
Mo d e | based annotation is relatigwlitaggonew. I f you

My favourite is the 6Gener al Noted tool , which c¢r
screen and remains there 7 even if you rotate the model.
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