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Becoming an Autodesk Inventor® Professor in 90 Minutes

INTRODUCTION

The Obvious and the Not so Obvious

This is an intermediate class, but everyone comes from different backgrounds so | will resist the temptation to
make certain assumptions of prior knowledge. | apologize for the stuff you already know. | expect everyone here
will learn at least one new feature. Research shows that | should present 7 = 2 new items. If you didn’t know how
to touch type (or have basic experience with Inventor) | might have to go much slower as you would be struggling
just to find the keys. However if you know the keyboard (Inventor) | can go faster. | assume in an intermediate
class you have some familiarity with the Inventor interface so | am going to go rather rapidly. Don’t worry about
memorizing everything — it is all available through the “collaboratory”.

There is a Take-home Assignment for this Class

Place checkmarks beside anything new to you. Your assignment is to email your checklist to me and | will post a
graphic of the most common selections. So everyone must pay attention.

Inventor Shortcuts for AutoCAD Users

Is taking shortcuts is faster? | could be wrong, but | doubt it. (Shaqg can get away with that and nobody argues).
Many people ask me why they have to worry about constraints. They got along just fine in AutoCAD without
them. For those of you coming from AutoCAD what if | said, “Why do | have to worry about osnaps, you can’t see
it on the print anyway?” Would you want to edit my drawings? How many of you had to take a machine tool class
in college? Remember seating a part on parallels in a vise with a dead-drop hammer on the Bridgeport mill?
Working without constraints is roughly the equivalent of taking that part out of the vise to measure and then trying
to place it back in the vise to take another cut. How much control do you have? Constraints give you absolute,
predictable control.

| have taught hundreds of students how to use AutoCAD, MDT and Inventor over the past 12 years. The students
with the best quality, and quantity, of work were always the most disciplined. | have not seen any evidence that
working without constraints is faster than working with constraints. | could be wrong, but | doubt it.

Setting up the Environment

Before we get into the class proper, we need to do some housekeeping so that we are all using the same
“keyboard” (user interface).
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Options §|

Genetal ] Save ] File ] Colars ] Display ] Hardwate ] Prampks ] Dirawing ]
Moteboak Sketch l Part ] iFeature ] Assembly
20 Sketch %
Constraint Placement Priority Display
* Parallel and Perpendicular [ @rid Lines
" Horizontal and Yertical [ Minar Grid Lines @
" MNone [ fxes
Cwerconstrained Dimensions [ Coordinate Systern Indicator

" Apply Driven Dimension
{* ‘Warn of Owverconstrained Condition [ Snap to Grid

[v Edit dimension when created @

[ Autoproject edges during curve creation

[ Autoproject edges for sketch creation and edik @

[ Parallel view on sketch creation

v Autoproject part arigin on sketch create @

3D Sketch

[v Auto-Bend with 30 Line Creation

Sketching is the foundation of Inventor. | am pretty particular about how | set up the sketch environment

O 1. Iturn off the Grid Lines.
| like the clean screen graphics window. In Inventor we use a sketching technique rather than the
direct distance entry technique of AutoCAD. The rough equivalent workflow in Inventor is achieved if
you

O 2. Checkmark the Edit dimension when created box.

O 3. Uncheck the Autoproject edges for sketch creation and edit. (I'll explain why later.
A new option in Inventor 11 is the Autoproject part origin on sketch create. | like to think Autodesk
included this feature just for me after several years of persistent requests. (Thanks go to Neil Munro for
the precursor add-in.)

O 4. Checkmark the Autoproject part origin on sketch create.
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General ] Save ] File ] Colors ] Display ] Hardware ] Prompks ] Crrawing ]
Motebook | Skekch | Part | iFeature Assembly

[ Defer Update

[ Delete Component Patbern Source(s)

[ Enable Constraink Redundancy Analysis
| Enable Related Constraint Failure Analysis
[ Features are Initially &daptive

[ Section All Parts

r%c':unstraint Audio MNotification @

T Pl o P Lo o

O 5. On the Assembly tab uncheck Constraint Audio Notification or change the Program
Files\Autodesk\Inventor 11\Bin\Connect.wav file to something really cool.

Motebook, ] Sketch ] Part ] iFeature ] Aszembly ]
General ] Save ] File Colors l Display ] Hardware ] Prampts ] Drawing ]

Design
Drafting

.""\.H
-—’}
e

- >
oy sl e
R - N
Color Scheme Background
Deep Blue |1 Color |
Forest
High Contrast File Marme:
Millenniunm

Presentation |

winter O
Wonderland

v Show Reflections and Textures

O 6. For projection in a training classroom the Sky Color Scheme seems to give the best contrast.
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Options r>_(

Motebook, ] Sketch ] Part ] iFeature ] Assembly ]
General l Save ] File ] Colors ] Display ] Hardware ] Prompks ] Drrawing ]
256 il IUndo File size (ME) v Show startup dialog
= _|:| Locate tolerance v Show 30 indicatar
= 1 :
1.0 ~o] "Select Other" delay (sec) SErname
JD Mather
= ;IS? Annotation scale
Text appearance:

O 7. If you are projecting in a classroom or if your eyesight is poor you might want to increase the
Annotation scale on the General tab. This will make sketch dimensions easier to see from a
distance.

Sketching is the Foundation

In this class | will use the using the Base Orphan Reference Node (BORN) Technique.

Browser Bar 5]

v |
7 Partz

Origin

¥Z Plane
%2 Plane
Y Flane
[ % Axis
[ Asds
(). 2 Axis
# EsferPorE
Sket\:hl

End of Part

5

O 8. Expand the Origin folder and RMB turn on the visibility of the Center Point.
Use the origin geometry to your advantage. It has no parents and cannot be deleted. It will always be
there for you. Use it to anchor your work. Use it for symmetry. Use it for consistency. You don't have
to have it visible to use it. Just Use it!
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O 9. Create your first line, circle, rectangle or polygon and dimension it immediately. This will give you a
sense of scale for the rest of you sketch. This step is particularly important for AutoCAD users new to
Inventor who are used to using direct distance entry. As we start adding constraints you sketch could
get very difficult to control if it isn’t to a relative scale. We can avoid perhaps the biggest frustration for
AutoCAD users’ right here.

lli-l\‘l

==
T
x x

O 10. If your origin is projected you should get a green coincident “hard snap” to the origin centerpoint. If it
is not projected it might appear to snap, but this is really a “soft snap” that does not result in a
constraint.

=] 25 —

O 11. After adding a dimension the sketch line changes color indicating a fully constrained sketch (the
actual color change depends on your background color scheme — for printing this document | used the
white presentation background, but | would normally use the sky background in a classroom). An
implied coincident constraint was added when we snapped to the projected origin center point and an
implied horizontal constraint was added when we clicked the endpoint for the line tracking in a
horizontal direction.

A

O 12. If you need to select the sketch or part of the sketch you can use a crossing window or window
selection.
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O 13.1 often use a vertical or horizontal line of symmetry. | create the line close to the origin and then add a
coincident constraint between the midpoint of the line and the projected origin.

O 14. Arectangular shape is a common starting point for a model. One option is to simply start one corner

of the rectangle at the projected origin. (From here on | will simply refer to the origin — it is assumed
that you will ALWAYS project it.)

O 15. Coming from an AutoCAD background | used to always use this method as | frequently create Rapid

Prototype models from stl files. In AutoCAD if your model isn't in the positive xyz octant you get
errors trying to export the stl file. In Inventor this is not a problem. Inventor will place the geometry in
the positive octant when saving as a stl file. Tip: The Inventor 11 DWF Extension will allow you to

save an assembly (iam) directly to a stl file. The DWF extension is available free to subscription
customers.

http://usa.autodesk.com/adsk/servlet/item?sitelD=123112&id=7430881
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O 16. Putting the corner of a rectangle at the origin does not, however, make the best use of the origin
geometry for symmetry. Some modelers apply horizontal and vertical constraints between the
midpoints and the origin.

V

10

]

%

y

O 17. You could use bisecting construction lines as a visual indication that can’t be missed later on if the
sketch needs editing. (Remember back on the drawing board when you were instructed to not erase
construction lines?)
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= 10 =

O 18. Notice that | prefer to dimension from side to side rather than single lines as that method picks the
endpoints which could be easily lost in editing.

R
“m
V
=3 10 =

— 10 =

O 20. Tip: Did you notice when | created the fillet | selected the corner instead of two edges. Either way
works for fillets and chamfers when there are only two edges at the intersection.
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= 10 =

O 21. My favorite method of starting a basically rectangular shape is to use a diagonal construction line
constrained at the midpoint.

h
* 7.5
/

O 22. Anytime you are not sure how a sketch will react, click and drag corners. Very Important Tip: This
is the easiest way to figure out the remaining constraints or dimensions that are needed to
fully constrain a sketch. If you are training others make sure demonstrate this.

Auto Dimension

Curves ¥ Cimensions
v Constraints

4 Dimensions Required
@ Apply Remove | Done |

O 23. Many books and trainers emphasize using the Auto Dimension command for help in figuring out the
remaining constraints or dimensions that are needed to fully constrain a sketch. However, | don’t
think this helps in understanding geometry.
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E
Sl

i

i

O 24. Sometimes implied constraints can be a nuisance. What if | don’t want this line constrained parallel,
horizontal or perpendicular. You can override automatic placement of constraints by holding the Citrl

key.
Done [Esc]

Restart
geger
Intersection
AukoPraject

+] Previous View FS
Isometric View F&
How Ta.

O 25. Here is an interesting tip. | can't create a line to the midpoint of an arc even if | RMB and choose the
Midpoint option, but | can add a coincident constraint to the midpoint.

bsst iz )

Envirerenents | Todars Commands | Emvironments | Toslbars  Commands |
To add a command to a toolbar, select & categary and drag the command out of this dialeg box ko a toolbar, T add a command to & koolbar, select & categary and drag the command out of this dialog box to a toolbar.
Cateqoriss: Commands: Cakegories: Commands:
Bu\}t-lr\ Menus - Assembly A [ name | shartcut ~ gw}i-w meﬂus = ;ssemhh;w ~| | Mame [ shartcut j~
Built-in Menus - Drawing Manager I uilt-in Menus - Drawing Manager e o
Built-in Menus - General 2 SZ“: *‘_”‘ } 4 Buit-in Menus - General /;f ki ‘ b J CLICK 3
Buwilt-in Menus - Hotebook 2D Sketch Circle | » Bu\}t—\n Menus - Motebook 5
Built-in Menus - Park 2D Sketch Constrainks » Built-in Menus - Part Concentric
guw}trin menus - Eart iFFEa:ure 20 Sketch Devived | » gmm mzpiz 3 gra;;i:w: 3 Connection Point Grip
ilt-in Menus - Presentation > - %
2D sketch Ling | » |2 Construction
Cable & Harness (Cable & Harness
Collaboration 2D Sketch Rectangle i Collaboration Hioriven Dimension
Content Center Y2 2D Sketch Treatmerts | » (Content Center Y2 Ed\t Coordinate System
Design Accelerator {30 Intersection Curve 535"1” Accelerator [Eledit image properties
g‘r”;x:‘gnpqanager 3D Sketch Constrainks | » Dgari‘:;jpdanager ErElipse
Functional Design 3D Sketch Line [» Functional Design = Equal =
Help > Z5 Auto Dimension Help AExtend
iFeatures Bl iFeatures < FilliHatch Sketch Region
’I‘:Iwentar Studio Center Poink I{:I\a\d;’gtsor Studio “YFilet
acros
Management ) Center puink arc Management: EL
hew Menu (2 Center point circle shift+C New Menu Z Herizankal T -
Notebook £ Centerline okebook Tmport Paints. .,
Rail { Charnfer Pfft o =" Include Geometry
Flaced Feeires; 153 Circular Pattern Bl W nssrt AukoCAD Fle
Presentation "o resentation et 1
Sheet: Metal i Sheet Metal [ Insert Image. .
44 Colinear hlum * | Line L
Sketched Features @ Concentric ?kei[hed Features %Mm,
¥ Connection Paint Grip . Mave
Tube & Fipe
J:fwe EeRipe . Construction i Offset
Wark Features HH priven Dimension 3 work Features //’Paral\e\ =
@ Export... | Impott,.. ‘ Reset Al ‘ Close | Export... | Impart... ‘ Reset &l ‘ Close ‘

O 26. Tip: Under Tools>Customize>Commands you can set up your numerical keypad for quick access to
sketch constraints. C:\Program Files\Autodesk\Inventor 11\Samples\Customized UN\Sample Shortcut
Scheme\shortcuts.xls
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There are many pre-defined shortcuts, for example X for Trim and once in the trim command if you hold Shift you
can Extend.

N

O 27.IfI had left on the horizontal and vertical grid axis notice that the Horizontal grid axis is thicker.

O 28. You can use the shortcut L to create a Line and an arc from a line endpoint by click dragging from the
endpoint while in the line command.

B1.558—=
i

O 29. Use the shortcut D to start the Dimension command. If you dimension to a centerline type you will
get a diameter dimension.
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Edit Dimension :

O 30. You can make one dimension dependant on another dimension by simply clicking on the source
dimension while editing the dependant dimension.

i
itchDia

O 31.Use List Parameters and set dimensions to predefined variables.
You can use units (in, mm) Pl and functions in formulas. Your formula is not lost after accepting.
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O 32. If you leave Autoproject for sketch creation turned on you can get unnecessarily complex sketches.

4
Aline L -
{+¥ Center point circle  Shift+C -
':i Three point arc -

I {;‘*Three poink rectangle | =

“yFillet -

ﬁ} Paint, Center Point
(-} Palygon

O 33. Don't forget the 3-point rectangle tool. It can come in very handy. The lines are created with
perpendicular constraints. If there are other autoconstraints that you don’t want, simply hold the Ctrl
key while sketching.

ﬂ]Mirror

'8 Rectangular Pattern
!:! Circular Pattern
Re
ol

I [&] OFfset

O 34. When offsetting an ellipse you will get different results depending on whether one of the axis is
highlighted or not.

AUTODESK UNIVERSITY 2006
14



Becoming an Autodesk Inventor® Professor in 90 Minutes

Done [Esc)
- -
|7 Constrain Offset

[¥] Previous Yiew F5
— Isometric Wiew F&

How To...

O 35. RMB to get additional options when Offsetting.

o

Done  [Esc]
Loop Seleck
|7 Conskrain Offsek

E Previous Yiew FS

Izometric Yiew F&

Haw Ta...

O 36. If you have Loop Select turned off you will have to RMB Continue to offset a circle or ellipse. Watch
out for this one.

O 37. Autoproject edges can cause difficulty in selecting text sketches, but you can use the Select Other
tool to get the text.
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O 38. Often you will want to create text sketch on an offset workplane. A workplane has a front side and a
back side. The backside is a darker color. Notice that the text is placed right-reading on the front

side.

Capy Chr+C

Finish Sketch

Snap ko Grid
Slice Graphics F7

Create Mote

[v  wisihilicy
Auto-Resize

Adaptive

Ground

Show Inputs

¥ Look At Page Up
Find in Browser

E Previous Yiew F3
Isometric View F&

How To...

O 39. You can Flip Normal (the vector perpendicular to the front side of the workplane) by RMB on the
plane.

AUTODESK UNIVERSITY 2006
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O 40. Whenever you place sketch text you should immediately dimension the text box. (The actual
dimension values don’t matter).

O 41. You can then grab and drag the lower left corner to roughly reorient and then constrain just like any
other sketch geometry.

AUTODESK UNIVERSITY 2006
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Creating Robust Model Features

In my experience almost every design undergoes changes. It is faster make the effort to set up a robust model
than it is to edit a poorly done model.

PoE wPET)

(O LWy Wemsy

O 44. AProjected Loop is created by selecting a face with the Project Geometry tool rather than selecting
individual edges. | would recommend not using projected loops. For example, you can’t copy a
feature created with a Projected Loop. If you are a trainer this is the kind of thing that will drive you
crazy in a class of 25 people where some have projected the edge and some projected the loop.

O 45. When patterning cut features you may get unexpected results where an expected material cut is not
made.

AUTODESK UNIVERSITY 2006
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Rectangular Pattern : Rectangular Patterni [£][%]

|§ ’K Features
@|

Direction 1 Direction 2

hlE| & X T

°* [z DRI ]
o ] | 2] 2]
|spacing =] =l

@ oK | Cancel | ﬂ

Direction 2

Start

Orientation

Direction 1

Start

Cormpuke
" Optimized &+ Identical
™ Identical

" Directionl

t= _adijust .

O 46. The trick to getting all of the slots in this model is to expand the Pattern Feature dialog box and
Adjust to model.

ﬂ]M\rrnr

£ Rectangular Pattern
ﬂ:! Circular Pattern

] offset
&) Place Feature. ..

& General Dimension [
f{?nuto Dirmension
\(Perpendicular Mum + -

=) Show Constraints

)‘Extend
MaTrim %
'-I-DMDve

G,Rotata

/ZvProject Cut Edges
%ije[t Geometry
g Project Cut Edggs

= Project Cut Edges

Insert Image. ..

ﬁ; Edit Coordinate System

%Impnrt Paints...

O 47. You can create a 2D sketch by Project Cut Edges where an inclined workplane intersects a conic
feature.
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3D Intersection Curve

Define Intersecting Geometry

e he| A
A8

o ] cor

O 48. Or create a similar 3D sketch using the 3D intersection between an inclined workplane and a conic
feature.

0] 49. Now | Sweep two circles along the 2D and 3D intersection paths. To change the dimensions on the
original sketch | simply Double Click on the Revolutionl feature in the browser. (I do not need to turn
on the visibility of the sketch or edit the sketch.)

AUTODESK UNIVERSITY 2006
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15

O 50. | have changed the 60 dimension to 50 and Updated the part. Notice that one of the revolved
features updates as we might expect and the other one does not. (When changing dimensions
effecting work geometry you must do an Update, and | believe sometimes a Rebuild All to see the

effect of the change.) The lesson is DO NOT use Projected Cut Edges in a 2D sketch if there is a
way to get the desired geometry with a 3D sketch.

O 51. Remember — you can change feature parameters simply by double clicking on the feature in the
browser. Here | have changed the # of pattern instances.

AUTODESK UMIVERSITY 2006
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O 52. Sometimes when you open a part it is not oriented at the best viewing angle. Start the Rotate view
command and hit the Spacebar and a common view glass box appears. Select the arrow for the

view you want.

Done [Esc]
Rotate [Space]

[F2]
\7\‘, Zoom [F3]

E| Previous Wiew

Isornetric VYiew

How To...

O 53. While the Common Views glass box is visible RMB and select Redefine Isometric.
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O 54. You can rotate the view of the model 90° at a time by clicking on one of the edges of the glass box.
The icon next to the cursor indicates which way it will rotate.

[y

O 55. You can get back to free rotate by hitting the Spacebar again. You can center the Rotate view with a
long click. Leave Rotate command by moving the cursor out of the arcball as shown and clicking in
the graphics window or by hitting Esc.
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\ 100

270 == 175 =

I

O 57. A non-rectangular pattern can be created by selecting a pattern curve.

AUTODESK UNIVERSITY 2006
24



Becoming an Autodesk Inventor® Professor in 90 Minutes

Dﬁi?_‘]r*-[ﬁ

\__f M Features
e Direction 1 Direction 2
L? NERSINERS
w, - wofma || § |
/
JCurve Length _:J ] pacing _J
@J Ok Cancel ij “‘.‘\ SR _,,".
Direction 1 Direction 2 .’I:“ 3, ‘,-"‘ﬂ“.‘
M Start J Start ;
[~ Compute - Crientation ~ f 100
€ Ontimi (+ Identical | - s |
* Identical " Direction1 ;= 17‘)
" Adjust £

O 58. The most common problem experienced by those who know this feature is somehow possible, but

they can't get it to work right is that their pattern is shifted and they forget that they can choose a new
start point.

Rectangular Pattern : Rectangular Patterni [E](3%]

ﬁ M Features
9|

Direction 1 Direction 2

Rl TH N "

ofama o] || % o]

2| D || < ]

|Cur\-'e Length j | J
@ Ok | Cancel | €<

Direction 1 Direction 2

i Start Start

Compuke Orientation

- (+ Identical

{* Identical %Directionl

" adjust e

O 59. The second most common problem is that they forget how to reorient the pattern if needed. (Perhaps
because the option situated under the Direction 2 area of the dialog box. Direction 2 is of course for a
rectangular pattern.) The Rectangular Pattern now has a midplane option.
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O 60. The Coil command in Inventor 11 now allows creation of a surface. The edge of the coil surface can
be used for a pattern curve.

O 61. Many people associate surface modeling with complex shapes, but they can also be used in the
creation of fairly simple geometry.

= e
v @
(@ endedrictit | & B
B | &2
& rusion |
+ = Extrusion2 5 ;
Extrusiond @
(@ Fillet
7%.&5 B &
#. Delete Facel [ Wi
End of Part &
=)
& X

O 62. If you start working with surfaces be sure you understand when you have a surface and when you
have a solid. (A surface feature will be translucent or a surface created from a solid by the Delete
Face tool will show at the top of the browser as a surface icon. If you use the Delete Face tool solid
options will be disabled until you stitch your surfaces back to a solid.)
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Boundary Patch : Boundary Patch5

Condition
I [ I [
Baundaryloopl Iy Edgest 1 Selected ™ x|
Edges2 1 Selacted ™|
Edges3 1 Selected ™=
=

Edges+ 3 Selected a5

Boundary

v oo [ ]

carcel |

O 63. A hole in a surface model can be patched with the Boundary Patch tool.

O 64. You can create an offset Workplane and a new sketch at the same time by click and dragging from
another planar face.

O 65. Slice into a part the current sketch plane by hitting F7 or RMB select Slice Graphics.
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O 66. Using Reference dimensions is preferred over Measure as the reference dimension will update if the
part changes.

.
o || 2] 4JF

¥ Exterad Profi

o

O 67. The Rib Feature tool now has a Taper option.

Fillet : Fillet ]

O 68. Use the Feature Select Mode to add fillets to the entire feature.
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O 69. Use Derived Components to create tooling dependencies. If the part changes the tool changes.
Use the Delete Faces with the Lump or Void option to delete an internal void.

Sculpt : Sculpt1

O 70. By using the Sculpt tool in combination with derived parts you can quickly create tooling.
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= »
vErTE—
v | 44
v | M (57 Tray.ipt
(7 Tray.ipt £ origin

(&) Extrusionl

ﬁ Qrigin
(&) Extrusionl

&3 End of Part

|w@%@mmemﬂg

»olE weeraaoaM

O 71. Did you forget a feature? You can insert features in the history by rolling up the End of Part marker.
(Tips: Depending on the feature you can sometimes drag the feature to a different point in history.
To get a small file size for email attachments you can drag the EOP marker all the way to the top of
the browser).

o

Done  [Esc]

Midpoink

Center

Inkersection ]

E Prewvious View FS

Isometric Yiew F&

How Ta..,

O 72. Although | prefer to turn off AutoProject Edges on sketch creation in the Application Options you can
AutoProject as needed by RMB while sketching and “scrub” the edge you want to project.

F & & & a-F-o-d-|> T &

Center Paint

O 73, Here is a trick to get a pattern of hole centers. Create a rectangular sketch and select it. Then click
on the Center Point tool.
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O 74. Need to change the dimensions of a hole? You could edit the feature or double click on the feature
and you then get access to all dimensions including the sketch dimensions.

+.500
750 _"500

fx:.750

ole Dimensions

Hole Diameter Counterbore Diameker

¢ | | Joamsin |
,,,,, Hole Depth Counterbore Depth
[075in ] |0.25in 0

Ok | Cancel |

O 75. You can evaluate dimensions at Median, Max, Min and Nominal conditions. This can be really useful
when using the model to create CNC code where a deviation tolerance is specified. You don’t need to

calculate the Median. (I exaggerated the tolerance and used nice easy numbers for visual purposes in
this example.)

L o e

/| I/./ /,' J g .
] Jf_f" / E - -
e A : | i |

Y "SECTION A-A

O 76. On your drawings you specify counterbore depths as shown to account for standard length fasteners
and/or cast surfaces. With the Hole tool you would have to calculate the depths. Create iFeatures for

standardization. In this case we will create a special iFeature called a Punch in the Sheetmetal
Environment.
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| PunchTaol

~ Size

I Mame I Value I
iFeaturel:2:Chor 6.0 mm

iFeaturel:2:Clam 4 mm

iFeaturel:2:Cleal 4 mm

< Back. | Mexk = I

ol « |

Cancel

O 77. You can go back and forth between the Sheetmetal Environment and the Part Features Environment
as needed.

O 78. When creating an iFeature or Punch tools you must have a Point/Hole Center and start your sketch
on a part face rather than a Workplane. | follow this rule whether it is going to be a Punch tool or

standard iFeature. Create your iFeatures so that all subsequent features are dependents. Creating
iFeatures are one time when it is acceptable to have the sketch under constrained.
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O 79. Sheet metal flat patterns can be reoriented for x and y direction before exporting dxf or other format
by RMB on the sheet metal flat pattern icon at the top of the browser.

Model ~ 7]
v #A
A PROJECTION_jd.ipt
E' Qrigin

4§ End of Part

O 80. Just as you can go back and forth between the Modeling and Sheet Metal environments and use Part

Features to create sheet metal parts, you can also use Sheet Metal Features to create standard
parts.
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Extrude : Extrusion2

Shape |More I
M Prafile & -
Oukput @
ol & &l
- [zazea]
@l ITI Cancel |

O 81. Perhaps one of the most underutilized feature options is the Intersect option available with many part
feature tools. (Polygons must have a vertical or horizontal constraint to be fully constrained. Creating
the tangent circle is an excellent use of the RMB Autoproject option.)

@Thicken Qffset

Replacy s
B Renacy e ot

o Sculpt

O 82. Check out the Thicken/Offset with the Cut option too.

O 83. Change the Thicken option to Intersection and we have our mating part.
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Fillet : Fillet18

Face |

' Radius ————
r—lg E ﬁ] Face Set 1 [eom ]

Face Fillet M Face Set 2
|

¥ Include Tangent Faces

v Optimize For Single Seleckion

| Cancel I >>|

O 84. And be sure to check out the new Face Fillet option.

O 85. Combine the Rectangle Pattern, Thicken with intersection options and some of the other tricks we
have learned and you can create some fairly complex geometry. We might have to delve into Loft,
Sculpt Trim/Extend Surface and some of the other advanced tools, but that is another class.
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Ei Derived Part
P+ dlick ko change

W.q.r.h.l.LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLI E El
=) Project Cut Edge.ipt

— & ) Solid Body
@ [:g Include Work)Surface Features — @ Body as Work Surface
—(1 @ Sketches

m IE Mirrar Plane — @ 3-0r Sketches

[Mirror the entire solid] — 1@ work Geometry
I+ Remove Original —[1 Q) surfaces
—CI @ Exported Parameters
[2) | | Cancel | b | —(1@ Mates

Scale Factor v Mirror ph

oo o [lfare 2]

B [ o | cond |

O 86. AutoCAD users always struggle at first in mirroring a part in Inventor. There are a couple of ways to
mirror a part. The first method is within the part modeling environment select Mirror the entire solid
and Remove Original. The second (and generally preferred) method is to Derive the Mirrored part.
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Assemblies are a Snap

When creating assemblies try to mimic the procedures you would use with physical parts.

x | place Constraint
Model - E || Assembly Panel~ H
. = ., || Assembly ]Mutinn ] Transitional ]
SorE= - P assembly Vie @Place Component.., =5
Type Selections
& Assemblyl B;Create Component. ..
Representations Q]F‘Iau:e From Content C EF & |DI | ﬂ | [;‘7 1 | [:3 2| [ @
=== Crigin a8
F(#] ¥Z Flane g|g Pattern Component,. OFfset: Solution
-] %2 Plane H|BMirror Components 000 in = - s
il o o <2 | <P
&Y Plane 88 Copy Components . k k
[ % s v & T G — [}S
_[j ¥ Avic ﬁﬁalted Conneckion [Fiush
_[;l £ Bxis o Create Pipe Run,.. 2 kK | Cancel | apply |
% Center Point ﬂCreate Harness. ..
I'_—'l—@ Arbor_Frame:1
=y Origin ||:F'C|:|nstraint... C
[ﬂ‘_] ¥Z Plane
%7 Plane gReplace CtrHH -
@ =Y Plane
SEPMove Component Y
(1 % fuds B s
ﬂ ¥ Axis f@RDtate Componenk

- —

O 87. Apply Flush mate constraints between your assembly origin planes and a logical grounded part within
assemblies and sub assemblies.

By Select |+ asketch + 7
ﬁ.}, Camponent Priority

I Gty Part Pricrity

&W
My Select Faces andEdges

4k Select Sketch Features

O 88. To resize assembly workplanes change the selection filter to Feature Priority.
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O 89. To resize drag the edge with the two-headed pointer. To pan move the cursor around till you see a
four-headed arrow.

O 90. You can apply auto assembly constraints by Alt select-drag method.
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Address |[h C\Program Files\Autodesk) Inventor 1115amplesiModelsifss

#rbor_Frame.ipk COLLAR.ipt FacE PLATE.ipk
GIE PLATE.ipk GROOVE PIN.ipk HAMDLE CAP.ipk
LN

O 91. If you open Windows Explorer and set the Thumbnails preview you can drag and drop parts into your
assembly.

x

=
Model ~ Bl Assembly ... ~ H
R *q:p.ﬁ.sserr (5 Create Componenl &

&8, Place from Canten

Assembly1
Representations || SgPattern Componer

] Origin E|lMirru:ur Component:
@' Arbor_Frame:1

@ TABLE PLATE:1
(T PINION SHAFT: 1| B Eolked Connection

LEVER. &RM:1 .
% HAaMDLE CAaP:1 ‘Create F'|F|E Fun...
ﬂCreate Harness. ..

88 Copy Components

EFC:::nsI:raint. o €

O 92. Additional instances of components can be drag copied from the browser tree to the graphics window.
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&% Measure Angle

b3
Model ~ 2] Measure Loop
Create C

ot - | fpasser Measure Area

Place fro
Assemblyl sj’ )
= Create iMate
Representations ggpattern( @ = o
£ Crigin @liMierr cd Create idssembly. ..
@ Arbor_Frame: 1 P )
() TAELE FLATE: 1 B8 Copy Col &3 Update Mass Properties
*:] () PIMIOR SHAF] iﬁBDIted o @ Analvze Interference
LEWER. ARM:1 Rl vt Ear
7 Sy Create P - M Rtz
= Ifﬁ Defer Update
7 HAMDLE CAP: Screate H

O 93. Add only those parts you need to the Contact Sets and Activate the Contact Solver. Once you have
verified the contact turn off the solver.

- P~ <~ sia~ | [(red -

O 94. Assembly colors do not transfer to the part file. You can create different Design View
Representations for example, for different paint schemes.
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x

Model E || Assembly Sketch ~ 7]

¥ e+ fpasser Aline L -

(o Assemblyl {*} Center point circle  Shift+C

= Representations|  *% Three point arc =

Fi= Wiew: Defaul
2 o [T Two paint rectangle -
ﬁ' Pasition

o Level of Det “YFillet -
ID——I Crigin {E} Paink, Center Paoink

&% Sketch 1
z Palygon
9 End aof Fe%res G e

54 Arbor_Frame:1 | Y Mirrar
(7] TABLE PLATE:1

B () PIMION SHAR
(5 LEVER ARM:1 £.3 Circular Pattern

(5] HAMDLE CAP|| ] Offset
() HAMDLE CAP

»ooo o o _

B8 Rectangular Pattern

Shape ] More |

Extents
[:3’ bistils |Distann:e ﬂ
Oubpuk Elk :‘F

® o v &

-

@ (a4 | Cancel |

O 95. Make sure you know whether you are in an assembly level sketch or a part level sketch. Assembly
features remove material only (with the exception of Move Face) and do not transfer to the part level.

% Zomponent

W 8% ||
[=E1-] .
28 pattern Component. . :;: Rectangular Pattern  Shift+R Feature Pattern SE%m
B&Mirror Components 22 Circular Pattern  Shift+0 b |
88 Copy Components [[drirear  Shift+m

O 96. Make sure you know whether you are selecting a Component operation or a Feature operation.
Beginners often complain that they can’t pattern or mirror components in an assembly when they
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have mistakenly selected the pattern or mirror features tool. They especially make this mistake when
trying to do a circular part pattern because the Circular Pattern Component is icon hidden.

O 97. To see into an assembly un-ground the frame part and drag our assembly through a Section plane.
Because we added flush constraints to the origin workplanes it is easy to return to the original position.

| consider Adaptive Parts or Cross-part projections to be an advanced topic. Users should be able to create rock-
solid parts and assemblies before tackling adaptive features. There are entire classes at AU devoted to the topic.

Also look for information on “skeletal” or “master sketch” modeling techniques.
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2D is Gravy

Traditional detailed 2D orthographic projections are almost an afterthought when created from 3D models.

Orientation

Frank Ex‘f i

Top

Bakkarm

Left

Right

Bak.

Iso Top Righk
Iso Top Left

Iso Boktom Right
Iso Bioktormn Left

% Projection: @E}H

St{Change wign Drientaticun|

ealel T

O 98. When you place a Base View the Orientation name, Top, Front, etc. is all relative. | don’t usually

worry too much about the names and instead go by the visual. Frequently | use the “Current” view
and change the view orientation to suit.

‘ Copy el
: Delete
Qpen
h Creake View r
Edit Yigw, .,
Alianment r
Annakation Yisibility ¥

Aukamated Centerlines. ..
................. L

O 99. If the base view comes in at an orientation that doesn't fit well aesthetically it is easy to Rotate the
initial Base View.
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Retrieve Dimensions

i | Select Yiew h Select Dimensions

Select Source

= (* Seleck Features
%
= (7 Select Parts

B [ e | |
~ =

2.81 e —— 1.19—

L m%

0.50

O 100. The model has already been dimensioned during creation; this work can be utilized by using
Retrieve Model Dimensions. Depending on how Inventor was installed these dimensions in the
idw can also be used to edit the ipt.

CO—

AGI Delete
- 5050 .

Move Dirmension

[ Copy Properties
Options Arrowheads Inside
Precision r
1st Arrowhead Inside
Edit...
2nd Arrowhead Inside
Text...

O 101. Once retrieved or placed the dimensions can be edited for aesthetic considerations such as
Arrowheads inside/outside.
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7ll.|||liL

1.0= -

Select Other...

Delete

Mave Dimension

Copy Wroperties

O 102. You can also RMB Move Dimension from one view to another.

0 o=~ |Chamfer

Texk...
Edit Chamfer Mote. ..

Hide Yalue
Edit Arrowhead. ..

En:'* Wertex | Leader

O 103. Chamfer notes can now be dimensioned from Chamfer Features and vertexes added to the leader
as needed.

+=] Prewious Yiew F5

O 104. When projecting sketch geometry in an idw you must RMB Done. This is a different behavior than in
the ipt environment.
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‘" Styles and Standards Editor [Library - Read Only]

= ~<?> Dirmension - Back, | Mew, ., | Save |
123 Place ]
architectural {ANST) Dimension Style [ 1235 Place ]
Default - Fraction (AMSI) Uit l.ﬁ.lt ] i )
Default - mm {ANST) ernate Lniks ] Display ] Texk ] Tolerance ] Opkion
Default - o [in] (AMST) Units e
Default (ANST) .
Miscellaneous Object (ARSI [mEEy e

+- & Feature Control Frame |in ﬂ |Decimal j

+ Hatch

¥ Hale Table Decimal Marker Precision

+ B | Period ﬂ

--$=£ Lavers

O 105. Set up standard dimension Styles for your company. There are entire AU classes devoted to setting
up Styles and Standards.

i,
~ 50 |- 9.52 ‘ .06 X 45° Chamfer
2.81 |
|——1.19—-

AR |

J Delete | _L

Move Dimension

thioEs 4

O 106. | prefer to go through a drawing setting one dimension of each style needed and then use the Copy
Properties to change any other dimensions as needed.
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I L] % |
| | T
L o0
] *
! |
i on Dep ;
Section Depth

|Distance j
| 0.01 ﬂ

El | (0] 4 | Cancel |

SECTION A-A
SCALE 2 :1

O 107. The Section Depth can be edited and the section view placed anywhere on the drawing sheet by
holding down the Ctrl key during placement. Views that are not aligned can have horizontal or
vertical alignment added by RMB clicking on the view.

=

I+ Camponent | Model State | Displa:

File

|- e

VIEW A-A

Scale

r@ o|[mm
o [F

O 108. In addition to using the Detail view tool, details can also be made using the standard Section tool
with the cutting plane off of the part.
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O 109. The Windows Character Map can be launched from the Inventor symbols.

O 110. To speed up the view creation bitmaps are used by default for shaded views. For maximum image
resolution on-screen set Offline Only for shaded images.

o TE Center Poink | - HH

Center Poink )ﬁ’\ @
)

! |Cu:unneu:ti-:un Paink Gripl

O 111. Many users are not aware of the Connection Point and Insertion Point tools in creating Sketched
Symbols.
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Alignment

Yertical “_ Off ek

Horizankal  OF
| | Close |

1]
3
*
'LEI

||:|+
T=

O 112. They might not be aware of the feature to Aligning Text in idw views. The creation of a company
standard title block and sketched symbols is a topic worthy of a class by itself.

Collaboratory Learning

The word “Collaboratory” is synthesized from the works collaboration and laboratory. The internet has become
the site of many specific collaboratories. Contact me at jmather@pct.edu with your tips, suggestions and
comments. And be sure to visit the Autodesk Inventor discussion forum at http://discussions.autodesk.com

The Student Engineering & Design Community is a collaboratory set up especially for students and faculty with
free Autodesk software downloads and help forums.

O For those of you in education —
http://engineersrule.org
For more information check out MS21-2: Education Industry Main Stage 8AM tomorrow.

O For those of you in manufacturing —
For more information check out MS21-3: Manufacturing Solutions Industry Main Stage 8AM tomorrow.
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