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1. TYPICAL PARTS, ASSEMBLIES & DRAWINGS

The examples below are typical: parts, assemblies, and drawings created with AutoCAD,
“Inventor”.

Finished Part Small End View

1.1 A typical 3D solid modeled Inventor Part above.
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1.2 Above a 3D solid modeled Inventor Assembly composed of many 3D solid modeled
parts.
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1.3 Multi-view dimensioned part drawing above.

2. FINITE ELEMENT STRESS ANALYSIS

Stress Analysis

s oF [~ =i mwdA|N

2.1 Finite element stress analysis above of a solid modeled Inventor part is very fast and
convenient.

The “Stress Analysis” toolbar menu above is describer below.
2.2 EXAMPLE: STRESS ANALYSIS REPORT
Analysis of PLATE-1

Geometry and Mesh

The Relevance setting listed below controlled the fineness of the mesh used in this
analysis. For reference, a setting of -100 produces a coarse mesh, fast solutions and
results that may include significant uncertainty. A setting of +100 generates a fine mesh,
longer solution times and the least uncertainty in results. Zero is the default Relevance

setting.
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TABLE 1
PLATE-1.ipt Statistics

3.0in
Bounding Box Dimensions 1.0 in

0.375in
Part Mass 0.2965 Ibm
Part Volume 1.042 in3
Mesh Relevance Setting 0
Nodes 2171
Elements 363

Bounding box dimensions represent lengths in
the global X, Y and Z directions.

Material Data

The following material behavior assumptions apply to this analysis:

e Linear - stress is directly proportional to strain.
e Constant - all properties temperature-independent.
e Homogeneous - properties do not change throughout the volume of the part.
e |sotropic - material properties are identical in all directions.
TABLE 2
Carbon Steel
Young's Modulus 2.901e+007 psi
Poisson's Ratio 0.29
Mass Density 0.2846 Ibm/in3

Tensile Yield Strength 5.076e+004 psi
Tensile Ultimate Strength 6.092e+004 psi

Results

The table below lists all structural results generated by the analysis. The following section
provides figures showing each result contoured over the surface of the part.

Safety factor was calculated by using the maximum equivalent stress failure theory for
ductile materials. The stress limit was specified by the tensile yield strength of the
material.

TABLE 5
Structural Results

Name Minimum Maximum
Equivalent Stress 410.1 psi 9.956e+004 psi
Maximum Principal Stress -6589 psi 1.05e+005 psi
Minimum Principal Stress -4.601e+004 psi 1.606e+004 psi
Deformation 0.0in 2.689e-003 in
Safety Factor 0.5099 N/A

2.3 STRESS ANALYSIS EXAMPLE-1
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Bar with 0.500" dia hole
6" long, 2" wide, 0.25" thick

2.4 A steel bar with a hole is modeled above.

Tools Convert Applicatians Window

[@ Select —‘ |V Part

| AEC Exchange
ﬁ Inventor Studio

o - o IECTTE

2.5 Drop down menu: Applications > Stress Analysis is selected.

A

© John R. Andrew Page 6 of 175




www.PDHcenter.com PDH Course G237 www.PDHonline.org

Choose Materia

Performing Stress Analysis on a part requires a valid
material, Please choose a valid material from the list
below.

Material

ABS Plastic

Aretal Resin, Black
Acetal Resin, White
Alloy Steel
Aluminum-60&1
Aluminum-6061-AHC
Brass, Soft Yellow
Bronze, Soft Tin

Cast Bronze

Cast Copper

Cast Iron

Cast Steel

Copper

Copper Alloy

Ductile Iron

Galvanized Steel

Gold

Gray Iron

Lead

Malleable Iron
Mickel-Copper Alloy 400
Mon-Alloy Steel

Mylon-6/6

Mylon Compasite (Mylon, molybdenum disulphide)
Phenolic
Polyaryletherketone Resin

Polycarbonate, Clear
Prlurarhnnate Smnkes
4 | I

2.6 The “Choose Material” dialog box opens next and Carbon Steel is selected.
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LOAD DEFLECTION
ANIMATION

REPORT - Stress - Deflection

FRICTIONLESS CONSTRAINT -
Location

CONSTRAINT - Location
FIXED CONSTRAINT - Location

BODY LOADS - Gravity - Linear &
Rotational Acceleration

MOMERNT - Face - Direction

l

BEARING LOAD-Flat or Cylindrical Face -
Magnitude - Direction

PRESSURE - Normalto selected face

FORCE - Location - Magnitude - Direction

2. 7 Selections are made from the “Stress Analysis” toolbar.
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10000.00 Ibforce

2.8 The force “Location” is picked with the mouse pointer on the left end of the bar and a
uniformly distributed load is applied on the shaded end surface.
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10000.00 Ibforce

B[

2.9 The 10,000 Ib force is applied to the hole, “Face” with the mouse pointer at the right
end of the bar.

Ok

[ | Fix Radial Direction

[¥] Fix Axial Direction ~‘=

Fix Tangential Direction
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2.10 “Pin Constraint” is “Fix Axial direction”.

2.11 The bar is divided into finite elements above and a stress and deflection analysis is
performed automatically.

2.12 After evaluating the stress analysis the fineness of the grid can be adjusted to
improve accuracy.
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Stress Analysis

[0z~ = imwms|a

2.13 “Stress Report” icon is selected from the, “ Stress Analysis Toolbar”.

Stress Report Icon on the “Stress Analysis Toolbar”

© John R. Andrew
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|[Ep File Edit View Insert Format
D -8B &8 R|€ |
| -~
() BAR WITH HOLE.ipa

B L Loads & Constraints

— JEL Farce 1

— :0: Bearing Load 1

— (® Pin Constraint 1

= [/ Results

— Eﬁ Equivalent Stress

— Eﬁ Maximum Principal Stress
= .@ Minimum Principal Stress
— Eﬁ Deformation

— Eﬁ Safety Factor

— &2 Carbon Steel

k= El Features

ﬂT Extrusion1

Holel

2.14 The stress analysis panel bar is shown above.
A report is created in an HTML format.

Use the Microsoft Internet Explorer options to save or print the report, as needed.

3. PIPING AND STRUCTURES
Part Features Toolbar &

"®@ L0 WD ISEE

Tube & Pipe

Component

Connector

Structural
Shape

3.1 Click on the, “Tube & Pipe” icon on the “Part Features” toolbar above to create the
pipe run below.
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3.2 Populate the piping route above by selecting: Browser > Edit > Select the nested route
(Blue Lines) > Click the “Populate Route Tool” > The piping below will be created

automatically conforming to the current piping specification.

3.3 “Pipe Run” example.

3.4 BEAMS AND PLATE CALCULATOR

Design Accelerator Toolbar

R R R RN R

Plate Calculator
Beam & Column Calculator

3.5 Click on the “Beam & Column Calculator” icon on the “Design Accelerator Toolbar”
above to open the “Beam and Column Calculator” dialog box below.
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o

I Model |f§ Beam Calculation | Lﬂf_ Beam Graphs | ff‘, Column Calculation|
Beam /[ Column Component Calculation Type
Secti =
Object (PR | [¥] Beam Calculation
""" @ Annulus
alumn Calculation
o _ [ Column Calculati
Dimension Size Desc O Palygon
& L 120.000 in Sectig Material
# s 1.891in"2 Sectil IE Rectangle ,
5w, 4.534in"3 Sectic i“_x Trnale [ |user material
B ! :
= W, 0.323in"3 Sectit 1 » Yield Strength 5, 100000 psi b
& I 18.135in"4 Mome i N ——
# 1, 0,375 in~4 Mome I P Modulus of Elasticdty E psi
A owy 0.114in"3 Torsi Modulus of Rigidity G 6000000 psi p
& 3 0.021in"4 Torsit ﬂ;. L-Section Density p 450 bmass/ft~3 b
& B 1.188ul shea IE U-Section
¥ ¥

3.6 Select a beam section above to begin the engineering calculation of a loaded beam.

I-Section — (=]
Dimensions Preview
Dimension Size Descriptior * b
H 8.000 in Height —
b 2.281in  Width 7
E 0.135in Thickness |5 T
[ 0.18%in Thickness
t2 0.189in  Thickness _ - =
| 1 | 3
OK ] [ Cancel

3.7 An I-section beam has been selected.

© John R. Andrew
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Loads & Supports
Lomy e s

l b4 Radial Force

Radial Force

Properties

Distance from beginning of section
80in

Forces

@) Force with angle

() Forces in X and ¥ axes

Calculation

Force 10000,000 lbforce|  »

Jse d =
v Angle 0.00 deg
Use

oK

1. Load (F1)

fx

Sl gt

Fz
Fy
Fx
Yy
Ty

120.000 in
59,100 lbmass
743.353 psi
48,764 psi

0,000 psi

0,000 psi
745,073 psi
7679.046 microin
0.00 deq

-7125. 544 micrain

0.000 microin

0.000 Ibforce
65,052 Ibforce
0.000 Ibforce
0.000 micrain/™
0.000 micrain™

3.8 The location of a 10,000 Ib concentrated load, “Radial force” at a distance of 80 inches

from the left end of the beam has been typed in the box above.

A distributed and any number of concentrated loads and supports can be added to the

beam calculation.

The “Calculate” button is next picked with the mouse.
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| ac Model | JFe Beam CaJaJIaﬁonl 12 Beam Graphs |ff§. Column Calculation
Graph Selection Graph

Shear Force

¥Z Plane

XZ Plane
Bending Moment

¥Z Plane Fi
%Z Plane
Deflection Angle

¥Z Plane

%Z Plane A =
Deflection 1

¥Z Plane

%Z Plane

¥Z Plane

%Z Plane 60000 —

Shear Stress St _ I _ _ | —— _/PS?‘B@?._S
YZ Plane ] | \ |
%7 Plane 40000 - I ! I I I |

Torsional Stress 1 pec \

Tension Stress 30000 | | |

Reduced Stress E 20000 ]

Ideal Diameter i | | :
10000 — . /

u} 50 100
Length [in]

|

3.9 The “Bending Stress” graph has been selected under the “Beam graphs” tab.

The: Shear Force, Bending Moment, Deflection Angle, and Deflection Graphs are also
available under “Graph Selection”.

3.10 WELD CALCULATOR

Desian Accelerator @
ﬁ + JC = @ - .ET. - m ﬁ - _‘ﬁ v|$1. I‘
® Y = 4

Fillet Weld (Spacial Load)

Calculator

Fillet Weld (Plane Load)
Calculator

Spot Weld Calculator
Butt Weld Calculator
Plug & Groove Weld Calculator

3.11 The Design Accelerator toolbar above allows access to the “Weld Calculator”.

Selecting the, “Fillet Weld (Spatial Load) Calculator” option above will open the dialog box
below.
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e G ot e

Calculation of Statically Loaded Weld

@ Standard Calculation Procedure

(71 Method of Comparative Stresses

[] only Active Weld Length iz Considered
| Thickness of Flange and Weld is Ionored
Distribution of Shear Stress is Considered
| Only Positive Strezz Value iz Considered

Loads

Axial Force

F, 2000.000 bfe }

Joint Material and Properties

|:| !Llser material
Yield Strenagth
ltimate Tensile Strength

Safety Factor
Allowahle Stress

Bending Force i 2000.000 lbfe »
Force Arm e 4.000in 3 r
e
Fy
L}
Dimensions
Weld Height a 0.250i0n F E
____________ .
Weld Length L 4.000in r
= EF
¥

3.12 A 2000 Ib horizontal tension “Axial Force” Fz and 2000 Ib vertical shear load “Bending
Force” Fy have been applied to the welded bar in the “Fillet Weld (Spatial Load)
Calculator” above.

Note that “ Fatigue Calculations” are also available.

© John R. Andrew
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=L

Joint Material and Properties

I:| !Llser material

Yield Strength

Ulitimate Tensile Strength
Safety Factor

Allowable Stress

29000psi !

5y 43000 psi
A 2,000 ul
55 14500.000 ps

‘Weld Form Results

3 —

e | Iil Frmax
3 \

=

i 2 |
%

0.000 psi
0.000in
0.000 psi
0.000 Ibforce

3.13 Welds on both sides of the bar have been selected.

© John R. Andrew
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ERIE
#

Joint Material and Properties Weld Form REI.E“S__
B [Oser materal a, 14500.000 psi
Yield Strength S ZQUUU .|:|5i. i B Bmin 0.124in
; T 1000,000 psi
Ultimate Tensile Strength 5, 43000 psi L4 _
' o 7000.000 psi
Safety Factor ng 2.000 ul : b Weld Loads o 7211.103 psi
Allowable Stress 5. 14500.000ps ¢

3.14 The “Calculate” button has been picked and the results are given above and can be
printed by selecting “Notebook” icon in the top right corner.
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Weld Form

-
| |

m

1O

14 of the 18 possible “Weld Forms” have been shown above.

l

-

4. SPRINGS

e

k-7 -8 -2 -9 -% - =

Belleville Washer

Torsion Spring
Extension Spring
Compression Spring

4.1 The “Design Accelerator” toolbar above includes the creation of: Compression,
Extension, Torsion and Belleville Washer springs.
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Spring Start ) 5 »
Closed End Coils gy 1.500ul 3
= = -
Transition Coils ny 1.000 ul 3
Ground Coils Zyy 0.750ul [
Flacement Spring End ) B
i . 3
s Closed End Coils ngz 1.000ul
Mk " Transition Coils Ne 0.750 ul 5
i ,Ej Start Plane ! S
— - Ground Coils 25y 0.500 ul 3
Installed Length
Spring Lenagth i
Length Inputs Lpyn—>t -
Loose Spring Length Ly 4.000in b
Min. Load Length 3.886i0n ’ Pitch t U-Egﬂlﬂ o
Coil Direction right X Active Coils n s_[mnul r
Spring Wire Spring Diameter
Wire Diameter d 0.244in 5 Diameter Outer -
D1 1,264in 115
¥ TR

4.2 "*Compression Spring Component Generator” above opens when the “Spring” icon is
selected in the “Design Accelerator” toolbar.

Enter the proposed spring minimum load length and outer diameter and pick the
“Calculate” button.

The spring below will be created automatically by following the steps above.

4.3 The above Spring parameters: length, diameter, wire size, material, initial deflection,
etc. can be edited and optimized later for an application.
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4.4 SPRING DYNAMIC SIMULATION

Dynamic Simulation
Panel

Q Insert Joint *z.i Force :} Torque

lﬂ Cornvert Assernbly Constraints

%ﬁ Mechanism 5tatus and Redundancies

ﬁ:"l{__ Output Grapher

ﬁ Dynamic Part Moticn
% Create AVI Animation
\""Q Create Studic Animation
J%i Unknown Force

Dynamic Simulation Settings | £,

4.5 DYNAMIC SIMULATION PANEL above.

Mouse
Pick Point

4.6 Pick a point and drag to simulate spring extension and retraction in real time as
illustrated above.
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4.7 The two angle brackets below were created by the methods described in Section 16,
“3D PART TO DIMENSIONED DRAWING”.

szembly ponc) I
fe2onannaXiil

Pce Consrai S

| Assembly |Mnﬁon | Transiﬁuna]|

Type Selections

Elald® Bhaky @

Offget: Salution

o

F&o" DR
[_ox __ orly

4.8 The “Place Constraint” dialog box above will open when you click on the “Place
Constraint” icon in the “Assembly Panel”.
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|| Assembly | Motion | Transitional |

Selections

Aldm ik O

Type

Offset: Solution
0,000 in

Fil e N o
[ o

4.9 Place constraints on the two surfaces as shown above.
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Assembly | Motion | Transitional |

Type Selections
A E
Offset: Salution

0,002 in| 4+

4.10 Offset the two surfaces: 0.002 inches as above.
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4.11 Click “Front” on the “View Box” in the top right corner on the Inventor window.

© John R. Andrew
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SW Isometric view of assembly

4.12 Click the above SW Isometric view on the “View Box” in the top right hand corner of
the Inventor display or press the F6 key.

¥ = v| " Modelin

(5 BASE: 1

El Crigin

(! Extrusion1
@ End of Part

4.13 Select BASE: 1 and right click the mouse.
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4.14 The BASE part has been selected for modification.

© John R. Andrew
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Repeat Save

Select Other...

J8, 30 Grips

[ S 4— |

Create Mote
Export Face As...

Look At Page Up

= Previous View F5
HomeView Fb

Properties

Help Topics...

4.15 Right click on the BASE surface shown above.

"
L

1
4

‘ ©

www.PDHonline.org

4.16 Select “Point” on the, “2D Sketch Panel” to locate a, “Spring” part to be created.

© John R. Andrew
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4.17 Double click on each dimension that locates the, “Point” on the BASE surface and

edit:: 0.47 becomes 1.000 inches above.

© John R. Andrew
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4.18 The point location dimensions have been eddited above.

© John R. Andrew
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Bepeat General Dimension

Finish Edit <
L] New Sketch
1> New 3D Sketch

Dirnension Display k
Meazure L4
@ Create iMate ]|

@ Place Feature...

E Previous View Fa
Haome View Fa
Help Topics...

4.19 Right click in the blue area and select “Finish Edit”.
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Y = T| *p Assembh

L SPRING ASSEMBLY.ian
Eﬂ Representations
El Qrigin
5 BasE:1
(7
El Origin
8 Flush:1
P Mate: 1 (0.002in)

Double click
TOP BRACKET
to edit this part

4.21 Double click the TOP BRACKET part for editing.
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4.22 Use the above procedure to place the point on the TOP BRACKET.

Note the assembly of two brackets has been rotated using, “Orbit”.

TOP BRACKET
with point added

4.23 The TOP BRACKET is shown with point added.

© John R. Andrew
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Open with:
File> SPRING ASSEMBLY

4.24 Open the above assembly: File > SPRING ASSEMBLY > OK.

Do you want to save changes to "SPRING ASSEMELY.iam" and its dependents?

—h x [ cne

Files Requiring Save Save Status
hn Andrew\DocumentsINVENTOR SIMULATIONS-2VSPRING ASSEMBLY.iam Mo
C:WUsers\ohn Andrew\Documents \IMVENTOR SIMULATIONS-2\BASE.ipt  Yes
rs\John Andrew\DocumentsYINVENTOR SIMULATIONS-2\TOP BRACKET .ipt  Yes

| »

Yestodl || Notoal |

4.25 Pick, “OK” and save, “Spring Assembly.iam” and its dependents.
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Applications Ul LR ] ﬂefp|

B

AEC Exchange
Dynamic Simulation

Inventor Studio

4.26 Select: Applications > “Assembly” above for arigid spring 3D drawing.

Select: Applications > “Dynamic Simulation” for a flexible spring 3D drawing.

a&a—-ﬁ-gvavmvﬁewﬂmvgv

L% £
Engineer's Handbook
Drum Brake Calculator
Beam & Column Calculator
Power Screw Calculator
Tolerance Calculator
Hub Joint Calculator '
Butt Solder Joint Calculator
Plug & Groove Weld Calculator
O-Ring Generator
Clevis Pin Generator

V-Belts Generator
Spring Generator
Bearing Generator
Spur Gears Generator
Shaft Generator
Bolted Connection Generator

4.27 If the above toolbar is not visible select: Tools > Customize > Toolbars > Design
Accelerator > OK.

4.28 Note each item listed in the above Dynamic Accelerator Toolbar is created in an

assembly.
Applications Bl TR

F |7 Assembly

7 AEC Exchange

Dynamic Simulation

Inventor Studio

4.29 Dynamic simulations are created using the drop-down menu above by selecting:
Applications > Dynamic Simulation.
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4.30 Select, “Compression Springs” on the “Design Accelerator Toolbar” above.

= X

2]
? F_T- - | q:r Aszemblhy Vi
(% SPRING ASSEMBLY.iam

(5 BASE: 1

B[] Origin

— [i2] sketchz

= E Flush:1

— P Mate: 1 (0.002 in)
= () TOP BRACKET: 1

B El Crigin

— 2] sketchz

— 5 Flush: 1

— P Mate: 1 (0.002 in)

4.31 Select drop-down-menu: Tools > Customize > Toolbars > Browser Panel > OK.
to obtain the, Model Menu or “Browser Panel” above.

Dynamic Simulation

g Insert Joint iziFn:nrce ’:)Tn:nrque

&y

:‘?i",i Mechanism Status and Redundancies

i}:{_ Output Grapher

. ﬁ Dynamic Part Motion
: %Q? Create &VI Animation

| % Create Studio Animation

i;.k Unknown Force

D}.rnamic Simulation Settings |f_;.

1

4.32 Select drop-down-menu: Tools > Customize > Toolbars > Browser Panel > OK.

to obtain the,” Dynamic Simulation Panel” above.

4.33 Click the, “Insert Joint” icon. 'Q

© John R. Andrew
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Inzert Joint

Spatial

Rolling: Cylinder on Plane
Rolling: Cylinder on Cylinder
Rolling: Cylinder in Cylinder
Rolling: Cylinder Curve

Belt

|Rolling: Cone on Plane
Rolling: Cone on Cone
Rolling: Cone in Cone

| Screw

Warm Gear

t gliding: Cylinder on Plane

sliding: Cylinder on Cylinder
Esliding: Cylinder in Cylinder
— Sliding: Cylinder Curve
| £ sliding: Point Curve

EED Contact

B Spring [ Damper [ Jack

130 Contact

www.PDHonline.org

4.34 Select the, “Spring / Damper / Jack” option above.

© John R. Andrew
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Component 2

|' %} ' Paint
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4.35 The, “Insert Joint” menu above will open.

© John R. Andrew
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Component 1 Component 2

Point-1

4.36 Pick Component Point-1 on the BASE point as shown above.

© John R. Andrew
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Component 1 Component 2

Ly 1 |Point

ey

4.37 After rotating the two L bracket assembly above with, “Orbit” pick Component Point-
2 on the TOP BRACKET point.
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4.38 The compression spring is created and inserted automatically with an unloaded
length equal to the distance between upper and lower contact surfaces.

Window We

Assembly

|7 Dynamic Simulation

4.39 Ensure that: Applications > Assembly > Dynamic Simulation, above has been
selected.
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¥ & -

{:I' Assembly View

5 Fi
J Mz

DDr
(k2] sk
5 Fi
JME

L SPRING ASSEMBLY.iam

- 55 BAsE:1
|D_—|Drigin
]

BRepeat Undo

[ Copy Ctrl+C

= () TOP BF

Properties...
=
'v Dimension Visibility
Edit Sketch
Create Mote
Export Face As...

Adaptive

& Find in Window End

{:Hlnser‘t.h:uirﬂ

How To..

www.PDHonline.org

4.40 Right click on “Sketch:1 in the Model or Browser Bar and un-click the “Visibility”

check mark.
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4.41 Make the point dimensions invisible as described above.

Window We
v Assembly

AEC Exchange

Dynamic Simulation

Inventor Studio

4.42 Open: Applications > Dynamic Simulation.

4.43 The spring returns in the Dynamic Simulation mode above.
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Mouse
Pick Point

4.44 Pick any point on the TOP BRACKET and drag up and down to extend and contract
the spring in real time.

5. SPUR, BEVEL, & WORM GEARS

Design Accelerator

¥

Worm Gear Generator
Bevel Gear Generator

Spur Gear Generator

5.1 To open the, “Design Accelerator” toolbar above select drop-down-menu: Tools >
Customize > Toolbars > Design Accelerator > Show > Close.

Select “Spur Gear Generator” and the dialog box below will open.

© John R. Andrew Page 46 of 175




www.PDHcenter.com

@ Desion | fo Calalation

PDH Course G237

www.PDHonline.org

=

Cormmen
Design Guide

Pressure Angle Helix Angle

[hhmber of Teeth

Desired Gear Ratio
1.6000 ul - []internal
Diametral Pitch

Center Distance

20.0000 deg » (.0000 deg
Unit Corrections Guide

[User

Total Unit Correction

4,0000 uljin

Gearl

> 4.000in
[Eomponent

v] Cylindrical Face
Mumber of Teeth =
124l ) ﬁ| Start plane

Gear2

0.0000 ul b Preview...
Component

v] Cylindrical Face
Mumber of Teeth =
20 ul ) !ﬁ| Start plane

Facewidth Facewidth Unit Correction

0.0000 ul 000 ' 0.0000 ul

Unit Correction

5.2 Automatic modeling and dynamic simulation of gears below by typing values for:
Number of Teeth, Diametral Pitch, Desired Gear Ratio, etc. as illustrated above.

5.3 The Spur Gear pair above was automatically modeled from the input to the, “Spur Gear
Generator”.
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6. DESIGN ACCELERATOR

Design Accelerstor N, &l
B % -F -B-F M -F A= -ox -8 - b AW %

Engineer's Handbook
Drum Brake Calculator
Beam & Column Calculator
Power Screw Calculator
Tolerance Calculator
Hub Joint Calculator !

Butt Solder Joint Calculator
Plug & Groove Weld Calculator

O-Ring Generator
Clevis Pin Generator
V-Belts Generator
Spring Generator
Bearing Generator
Spur Gears Generator
Shaft Generator

Bolted Connection Generator

6.1 Please read the list of Inventor engineered items that can be created or calculated with
the, “Design Accelerator” toolbar above.

6.2 This toolbar is very user friendly and includes engineering and design of the most
common machine components and an, “Engineers Handbook”.

7. ENGINEER'S HANDBOOK

7.1 A comprehensive, “Engineer’s Handbook” is included in Inventor’'s Design Accelerator
toolbar:

Joints

Shaft Generator

Bearings

Spring Generators

Beam and Column Calculator

Tolerance Calculator

1
2
3
4
5. Transmission Mechanisms
6
7
8

Plate Calculators

7.2 Example from the Engineer’s Handbook — Joints - Welded

“Normal Stress” in Butt end weld loaded with bending in the plane perpendicular to the
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plane of welded parts is one of many engineering calculations and formulas in Inventor’s

“Engineers Handbook”.

(o]

Mormal stress

=U'M2
i

[MPa,psi]

o3
where:

u constant
- for calculation in metric units u = 1000
- for calculation in English units u = 12
M.  bending moment [Nm, Ib ft]

W  section modulus of throat area of the weld [mm23, in®]

Reference stress

gc = k3 [MPa, psi]

o
where:
oo normal stress [MPa, psi]
o;  factor of the weld joint [-]
8. ASSEMBLY

Basic Inventor assembly procedures are described with illustrations.
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[ [ New File L% ]

Default | English | Metric

) o F By Ly |\
(= h& I%: ) [=)

Sheet Metal.ipt Standard.dwg Standard.iam Standard.idw  Standard.ipn

EE

=) )
et 1AM
Standard.ipt  Weldment.iam

X

Project File: | Autoloader.ipj ~| | Projects... |
Quick Launch

N (o [Comai ]

8.2 Create the, “END PACK GLAND” part above with the revolve section method as
described in this course.
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Default | English | Metric
(F |

£ owe on. =
Sheet Metal.ipt Standard.dwg Standard.idw  Standard.ipn

Standard.ipt  Weldment.iam

8.4 Start a new assembly: File > New File > Standard.iam, as shown above.

E File Edit View B8 Format Tools Convert A
E¥ice Componere.————
;:Elace From Vault...

?) Create Component... [M]

g @ Place from Content Center...
g:g Pattern Compeonent..,

|J_|_-'Q:r15,traint...

Object...
Import...

8.5 Insert the first part of the assembly: Insert > Place Component > “END PACK GLAND”
part.
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8.6 The first part, “END PACK GLAND” above is fixed in space. All other parts can move
relative to the first part.

5 END PACK GLAND :1

",

8.7 The Model Panel shows the “END PACK GLAND” part above is fixed in space with a
tack.

8.8 The “BUSH" part is inserted: Insert > Place Component > Select the “BUSH” part from
the list of parts previously created.
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Assembly Panel

& |Place Component

» Browse

. Create Component

gk Content Center Component
%6 |Pattern Component

e |Mirror Component

68 |Copy Component

B |Bolted Connection Generator
= |Create Pipe Run

% |Create Harness

F |Place Constraint

g® ~|Replace Component

g |Grip Shap

® |Move Component [V]

= |Rotate Component [G]

™ ~|Quarter Section View

B |Work Plane [[]

Jal  |Work Axis [/]

<  |Work Point[.]

8.9 Please read the, “Assembly Panel” list above. This Panel is opened with: Tools >

Customize > Toolbars > Assembly Panel.
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Selections

0.000in

ke *-."'!"}

s (58

Fiflez=g

8.10 Select: “Place Constraint” on the above “Assembly Panel” > Type > Selections ( Pick
two round surfaces to be constrained) > Solution, as shown above and below.
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Assembly | Motion | Transitional |

FJEYED

Offset:
0,000 in

Selections

8.11 Place Constraint is complete > OK.
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8.12 An Inventor “Clamp” assembly is illustrated above.

[T miemM e d@d s o646

% [ |

Rotate
with
"Orbit"

8.13 To apply a “Work Axis”: Pick on the “Part Features” toolbar above > 1 Work Axis >
pick point 2 > Select “Orbit” and rotate to see face 3 > Pick point 3 > the “Axis” line 2-3 will
be added.
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- 4

(2]
? FT- v| 1ﬁ:|'1‘515.5u.=_~r'r1I;:lI*,-'‘v.n‘iu?ﬂ.-".r

L Iv6_E01_0Ziam
Representations

(5 Ive_ED1_D2-Upper Plate:1
() 1v6_ED1_02-Jpper_Plate:2
() 1ve_ED1_D2-Lower _Plate:1

- () vs_E01_02-4Lower_Plate:2
() Ive_ED1_D2-Pin_A:1

() Iv6_ED1_D2-Pin_A:2

(1) 1v6_ED1_02-Pin_A:3

- () vs_E01_02-Pin_A:4

() Iv6_ED1_D2-Pin_B:1

() Iv6_ED1_02-Pin_E:2

() 1v6_ED1_D2-Pivot_Threaded: 1
() 1v6_ED1_D2-Handle: 1

() 1v6_ED1_D2-Screw:1

@ IV6_E01 02-Pivot Lower:1

- () v6_E01_02-5HCS_10-32x6:1
@ IWe_E01 02-pper_Grip.ipt: 1
@ Ve _EO01 02 ower_Grip.ipt:1

8.14 The, “Model Panel” also called, “Browser Bar” above lists all components and all
constraints in the, “Clamp Assembly” illustrated above.
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[ - | * n Assembly View
1 IV6_E01_02.i= |
[&g| Representa Repeat Open...
DDrigin Edit
(59 v6_E01_02 .
Elive E01 0
[ origin [™% Copy Ctrl+C
m Insert: 1 Delete
P Mate:7 i
(J1v6_E01 02 Selection 3
@ Ive_ED 1_'3%] @ Isoclate
@IHE—EDI—UE i Undolsolate
@ 1Ve_E01 02 Substitute
() v6_E01_0z
(e E01L 02  Component »
() v6_E01_02
@I‘u‘ﬁ E01 03 Create Mote
%NE‘EUI—UE BOM Structure 3
IV6_E01 03 — o
poogn| O visivilty 4— |
() 1vs_E01 02 ity —
@I‘u‘ﬁ E01 03 ilMate Glyph Visibility
— i
(v Eny o  Brounded
(e £o1 07  Adaptive
ffve_Eoi_o3|¥ Enabled
Contact Set

www.PDHonline.org

8.15. Right click on, “Upper_Plate:2” in the Model Panel list or on the Upper_Plate:2 part
in the assembly and un-check Visibility.
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8.16 The “Upper_Plate:2 is temporarily made invisible to allow a better view of the screw
component.

8.17. Add a screw thread by double clicking on the round rod below.

Thread : Thread1

B

Location | Spedfication

Face Display in Model
Thread Length
Full Length g

CIffaet Length

[Bin »| (W

- o
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8.18 On the above “Part Features” toolbar select, “Screw Thread” > OK to apply the screw
thread to the round rod above.

Bepeat Save As...

Finish Edit e

L] Mew Sketch
41 New 3D Sketch

Dimension Display *

Measure L4

@ Create ibate [Q]

@ Place Feature...

E Previous View F5
Home View Fa

Help Topics...

8.19 Right click in the blue area to open the above menu and select, “Finish Edit”.
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8.20 The round rod above is now threaded.

8.21 Pick, “Lower Plate:2” in the “Model Panel” and it will become visible again.
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8.22 Pick one of the jaws of the clamp and drag-rotate it to a new position as shown above.

9. START A 3D PART

9.1 Open AutoCAD, “Inventor” 2008, 2009 or 2010.

|-

1

Simulati...

[® | Open ﬁ
() Libraries Lookin: | ACAD INVENTOR +-8 T &
[ Content Center Files o
MName Date modified Type Size

LBKT-1 L BKT-1 OldVersions  Assembhd  BET WITH

Preview not available - - 5 L

N-J=k

SLOT

File name:

-

Files of type: [Fa_rtodesk Inventor Files {*iam;” idw;” dwag;”ip "I

Project File: [Autolnader.ipj

"’] [ Projects... J

Quick Launch

| |:/ \p Ny Find ...

s -4
—

|
=

9.2 Pick, “Quick Launch” to begin a new part as shown above or ......

Autodesk Inventor Professional 2009 - EDUCATIONAL VERSION

File View Tools Web Help | [Z]

D >~ [ i |-€f ’3-.

© John R. Andrew
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[ Y MNew File |£

Default | English | Metric
& N OB B @

IPT WG 1AM oW IPHC
Sheet Metal.ipt Standard.dwg  Standard.iam  Standard.idw  Standard.ipn

(= I}

TAM.
Standard.ipt  Weldment.iam

\

Standard Inventor Part

Project File: | Autoloader.ipj =| [ Projects... |
Quick Launch

N ) e

9.3 Pick, “Standard.ipt” when the New File dialog box opens.

‘E.'J Eile Edit View InsertIcmls Convert  Applicatic

BRI oo
& Style%Standard Editor...
Q;. Update Styles...
A Lline L] - wye Save Shyles to Style Library...

@ Center Point Circle [C] é’- Purge Styles...

;"" Three Point Arc -

=1 Two Point Rectangle -

m

T\ Fillet [F] ¥

—f- Point, Center Point

(<) Polygon
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9.4 Select drop-down menu “Format” and pick “Active Standard” as above.

t Format Tools Convert Applications Window Web Help | EJ @
£y H 40 Return ~ Alpdate ~ @ @ CF a0 B 5 -¢

Partl Document Settin (-

Standard | Units | sketch | Modeling | ill of Materials | Default Tolerance

Units
Length Time
P .
foot Mass
centimeter
millimeter [lbrnass i ]
meter
| rmicron

Linear Dim Display Predsion () Display as value

[3. 123 v] (" Display as name

(7 Display as expression
Angular Dim Display Predsion

By 8

@ Display tolerance

") Display predse value

Close Cancel- _ HI:II:I'.-

9.5 Pick the “Units” tab and change “Length” dimension units as required for the part.
9.6 Select “inch” units for the proceeding example.

10. RECTANGULAR PLATE WITH HOLES
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b File Edit View Insert Format Tool:

‘D'[ﬁim - 4‘?’1|

1

G) Center Point Circle  [C]
d’l.‘. Three Point &rc
=1 Two Point Hectange(

T\ Fillet [F] ¥

m

—f- Point, Center Point

< Polygon

10.1 Under the 2D Sketch Panel pick “Two Point Rectangle”.

Pick the rectangle top left corner (1), release the mouse button, and pick the bottom right

corner (2) as shown below.

A

10.2 Pick the rectangle start point 1 using the left mouse button.
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10.3 Release the mouse button and drag to point 2.
10.4 Press the mouse button at point 2.

10.5 Press the escape button “Esc” to allow other commands.

[}]H Mirrar
oo Rectangular Pattern
B;Ei Circular Pattern

@k Offset [0]
rﬂ‘; Place Feature...

f‘_"| General Dimension  [D]

}i;ﬁ Auto Dimension e

+ Perpendicular  ~

m

Show Constraints

10.6 On the 2D Sketch Panel above pick “Auto Dimension” and all necessary dimensions

and constraints will be added automatically.
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' Autu.DT.mens;inn

4 Curves Dimensions
Constraints

|_4 Dimensions Required
O ¥ e )

10.7 Pick “Apply” and “Done” in the Auto Dimension dialog box.

© John R. Andrew
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10.9 Type 4 to replace the 2.041 inches.
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10.10 Both horizontal 4.000 and vertical 3.000 dimensions have been edited.
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X

|‘_'| General Dimension  [D]
|f-_;-{~| Auto Dimension

\"’f Perpendicular -
Show Constraints

"}; Extend

Me Trim  [X]

== Split

‘%’ Mowve

%@ Copy

Scale

O Rotate

[l Stretch

m

10.11 Pick, “Show Constraints” on the “2D Sketch Panel” shown above and pick the lines
that have been sketched.
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10.12 Base Line, parallel, and perpendicular constrain icons above indicate constraint
types.

10.13 Pick “x” to close each constrain icon.
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Delete
Done [Esc]

H Previous View F5

Home View  Fb

How To...

[

Show &ll Degrees of Freedom

Update

Snap to Grid
| Hide All Constraints
Lo o e A e | Show All Constraints

[ |

10.15 Right click and select, “Finish Sketch”.
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f5 give the above 2D finished sketch view.

10.16 The f5 key gives the 2D finished sketch view.
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f6 gives the isometric
view of the sketch

10.17 The f6 key gives the 3D isometric view.

(I Extrude  [E] L
& Revolve [R]
fg) Hole [H]
Shell

ik Rib

Loft Ctrl+Shift+L

m

& Sweep  Ctrl+Shift+5

= Coil

10.18 Pick, “Extrude” in the Part Features menu.
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2

Bl e /|

1 .
—"

=]

[ IMatch shape 3

4
o [ concd ]

10.19 Pick the “Profile” shape to be extruded in the, “Extrude” dialog box above.
10.20 Edit the “Distance” to read .500 in to be extruded.
10.21 Pick “OK”.
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10.22 The complete part file above may be saved.

11. SAVING A PART FILE

Autodesk Inventor Professional 2009

EF!‘J'_L L T S o T Er o)

[ Y New... Ctrl+M
['Eﬂ Open... Ctrl+ O
&3] Load DWF Markup Set...

& Qpen from Content Center...

#2 Open From Vault..,

Cloze

H save g - Ctri+5

11.1 Pick drop-down menu, “File” > Save As > “COVER PLATE".

O == i
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(D Libraries Savein: | A31-PDH-AUTOCADINVENTOR ~ @ (F 1 ® @~
ﬁg Content Center Files

NameA Date taken Tags

>N

Size

COVER PLATE

File name:  COVER PLATE

Save as type: [.Pu_rtodes&c Inventor Parts {*.ipt)

11.2 Pick “Save” in the Save As dialog box above.

% | Open [ = |
() Libraries Lookin: |, EGR275 INVENTOR LESSON ~ 0@ ¥ E-
g Content Center Files e
Mame Date taken Tags Size o

>

QldVersions HATAL-B

HATAL-B

Preview not available

File name: COVER PLATE

-

Files of type: [Putodesk Inventor Files ("iam;™idw;” dwg;"ip v]

Project File: | Autoloader.ipj v| [ Projects... |

Quick Launch

\D- RS | Find...

) Coporn] (g ) [coma ]

11.3 Open the Inventor Part drawing by selecting: File > Open.
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Bepeat Save As...

Select Other...

A

3D Grips

@ Mew Sketch

Create Mote
Export Face As..

- = Look At Page Up
1. Pick new sketch P&

surface.

Previous View F5
Home View Fo

2. Right click = pick
"New Sketch".

Properties

11.4 Pick the new sketch surface (turquoise) above.
11.5 Right click and pick “New Sketch”.

© John R. Andrew
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.-....... o 208 J.' F: a. !
I o .I

11.6 A sketch plane has been added.

12. ROUND HOLES METHOD-1

# Line [L] v(
@Center Point Circle [C] -

""' Three Point Arc

[0 Two Point Rectangle -

m

| Fillet [F] -

'?" Point, Center Point

{<) Polygon B

12.1 Pick “Center Point Circle”.
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: bircle-fl
Center_
Point

i

[

:

|
1_‘{\'-

|

|

hgga Sketch two circles.

%
[
|

12.2 Pick Circle-1 center point approximate location at top left as shown above.
12.3 Release mouse button and drag circle to approximate diameter.

12.4 Pick circumference with mouse button to set Circle-1 size temporarily.
12.5 Place mouse pointer over Circle-1 center point.

12.6 Move mouse pointer to the approximate Circle-2 center at top right above.

Note: Both circles do not have to be on the same center line.

Hole size and location dimensions will be edited later.
12.7 Pick Circle-2 center on center line between circles.

12.8 Move mouse pointer vertically up to “Tangent Line”.

12.9 Pick circumference with mouse button to set Circle-2 size temporarily.
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IPick "Center Point Circle”
| ‘& sketch 3rd circle._ |

12.10 Pick the, “Center Point Circle” icon on the 2D Sketch Panel and sketch bottom the
right Circle-3.
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'Sketch 4th circle.

12.11 Sketch 4™ circle as illustrated above.

D“ Mirror

@O

t.g Rectangular Pattern
ﬁ} Circular Pattern

dit Offset [0] =i

@ Place Feature...

|‘_“| General Dimension  [D]

}5{1 Auto Dimension 1‘—

+ Perpendicular ~

m

Show Constraints

12.12 Select “Auto Dimension” shown above.
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B
-3
F2E
g S n
e 1]
EE
=0
98
m....__m
L By
=
B -
r = I —
r=s

12.13 Edit each dimension by double clicking.
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Show All Degrees of Freedom
Update

Snap to Grid
Show All Constraints
Constraint Visibility...
Constraint Options...
# Create Line
[*| Create Dimension
Create Constraint

12.14 After dimensions have been edited, right click and select “Finish Sketch”.
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i Revolve [R]

Hole [H]
Shell

ik, Rib

Loft Ctrl+Shift+L

m

& Sweep  Ctrl+Shift+S

= Coil

12.16 Select “Hole”.
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Flacement

[.-E-" From Sketch

Centers

3

Crill Point Termination
o o | ' [rhrough Al

of f clf o o \2

4-—-—-‘[’*‘ I

12.17 Edit diameter to value to read 0.500 in as shown above.

12.18 Select “Through All”.

12.19 Select the “Centers” and “From Sketch” tabs and pick each hole center point.
12.20 Pick “OK”".
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12.21 Finished part with round through holes.

13. ROUND HOLES METHOD-2

[P Extrude [E]

i) Revolve [R]

Hole [H]
Shell

i Rib

Loft Ctrl+Shift+L

m

% Sweep  Ctrl+5Shift+5

= Coil

13.1 Create a new rectangular plate with no holes by following the steps above.

13.2 Select “Hole”.
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Reference 1
Pick Edge™ [ Sl

0,911

Dimension
Hole
1

PlanemenY
[

L1 Linear 2
2
Face ( 3 €
F'.EFEFE{ €
@ . Reference 2 @ -

Drill Paint Termination

|Through &l |

o1k oWk oFf oF o6
[ oc Jfuucemest J[ sepiy |

13.3 Select 1 “Linear”.

13.4 Edit hole diameter to 0.500 in.

13.5 Select 2 “Face” and pick approximate hole location.

13.6 Pick left edge of plate as dimension “Reference 1" and the .911 inch dimension will

appear as shown below.
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Face
Reference 1

=

i

e
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@ E Reference 2

13.7 Edit reference dimension d4 (.911) to read 0.500 in as above.
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Drill Paint Termination
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K

0,500 in k

| Through Al

-]

giE gUJE fﬁ ﬁ
| ok

13.8 Pick the top edge of the plate as “Reference 2”.
13.9 Edit Reference Dimension 2 to read .500.
13.10 Select, “Though All” and pick “Done”.
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Part with holes
by "Method-2".

13.11 Completed part with four .500 dia. Through holes each placed by Method 2
described above.

14. CIRCULAR HUB

Open AutoCAD “Inventor” 2008, 2009 or 2010.
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% | Open ﬁ
(2} Libraries Lookin: ), EGR275 HATAL - INVENTOR LESSt ~ €@ (T * [~
ﬁ Content Center Files .
Mame Date taken Tags Size »
OldVersions BLOCK-4 HATAL - J
AMDREW
Preview not available
File name: HATAL - J ANDREW -
Fles of type: | Autodesk Inventor Files (*iam."idw;"dwa:"ip ~|
Project File: | Autoloader.ipj v| [ Projects... |
Quick Launch
o, gl
Ea il [rodo ) (oo ] [ oo ][ cones ]

14.1 Pick, “Quick Launch” or close the dialog box above and select “New” in the “New
File” dialog box below to begin a new part.
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[ New File % |
Default | English | Metric
o L i Ly |
(] & =€y =) @
IFT DWGE 1AM oW IFH

Sheet Metal.ipt Standard.dwg Standard.iam Standard.idw  Standard.ipn

[ [=e)

T 1AM
Standard.ipt  Weldment.iam

X

Project File: | Autoloader.ipj x| | Projects... |
Quick Launch

O

14.2 Pick “Standard.ipt” when the New File dialog box opens.

_'_RETrﬁlTéﬂ_Se_ﬂﬁﬁﬁ_____'l_

Center Line

14.3 Sketch the section to be “Revolved” and the center line above.
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|""'| General Dimension  [D]

}-_g';;';i Auto Dimension h

~ Perpendicular  ~

Show Constraints

"f Extend
M Trim  [X]
=/= Split

4+ Move
% Copy

- | Scale

O Rotate

[}i Stretch

m

14.4 Select “Auto Dimension” on the 2D Sketch Panel above and all “Constraints” will be
added automatically.

Dimensions
Constraints

| 17 Dimensions Required

#pply | [ Remove | [ Done
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14.5 Pick “Apply”.

14.7 Select with mouse pointer the 1.756 inch dimension to be edited.

14.8 Type 2.438 to replace the 1.756 inches and pick the check box or press the “Enter”
key.

DELETE UNWANTED DIMENSIONS
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14.9 Pick the 1.053 inch and 45 degree dimensions created by, “Auto Dimension” and
press the, “Delete” key to remove them.

HEE EEEEEEERREEN

!
|
5] N e :
.
.
1
|

I I
All Iﬁiirma-:nsi::»ns edited.

14.10 All dimensions have been edited above.
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Repeat Offset

Finish Sketch

Show All Degrees of Freedom
Update

Snap to Grid
Show All Constraints
Constraint Visibility...
Constraint Options...
# Create Line
[ Create Dimension
Create Constraint

%‘ Project Geometry

Create Feature

Slice Graphics

14.11 Right click the mouse and pick “Finish Sketch”.
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f5 key for 2D view

14.12 The f5 key gives the 2D finished sketch view.
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f6 key for 3D view

14.13 The f6 key gives the 3D isometric view.
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X

(Jf Extrude [E]

& Revolve  [R]
Haole [H]

Shell

(k- Rib

£ Loft  Ctrl+Shift+L

m

& Sweep  Ctrl+Shift+5
= Coil
ié Thread

(P Fillet  [F]

) Chamfer Ctrl+Shift+K

@ Move Face

(B Face Draft [D]
&P Split

14.14 Pick “Revolve” in the Part Features menu.
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w |Ful

.‘\2 =1

Qutput

[ ] match shape

0 ®

14.15 Pick the “Shape” to be revolved.

14.16 Pick the “Axis” to that the shape will revolve around.
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"Revolved" Part

14.17 The “Revolved” part above may be saved.

15. CIRCULAR PATTERN OF HOLES

© John R. Andrew
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Bepeat Circular Pattern

Select Other...

S, 3D Grips

El Mew Sketch

Create Mote
Export Face As...

1. Pick surface Sfoem Page Up

2. R]ght C”Ck & E Previous View E>
"New Sketch". Home View F6

Properties

Help Topics...

15.1 Pick sketch surface (1) above.
15.2 Right click to create a sketch plane.
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X

A Lline [L] -
@Centerpnintl:ircle [C] -
:".Threepuintﬁxrc -

I3 Two Point Rectangle -

m

| Fillet [F] -
—:-- Point, Center Point

{< Polygon

[ Mirror

o

5. Rectangular Pattern
l{-'g:ﬂ Circular Pattern

¢ Offset [0]
r‘;’% Place Feature...

|""| General Dimension  [D]

Hil?{i Auto Dimension

15.3 Pick “Center Point Circle” on the 2D Sketch Panel as shown above.
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15.5 Sketch the small Center Point Circle shown above.
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Bepeat Auto Dimension

Delete ;

Dirmnension Properties...

Constraint Options...
Snap to Grid

Show All Constraints F8
Slice Graphics Fi
Create Mote

Adaptive
Export object

15.6 Right click the mouse and select “Finish sketch”.
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15.7 Pick “Hole” above.
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(P! Bxtrude [E]

& Revolve [R]

Hole [H]
Shell

fibs Rib

£ Loft  Ctrl+Shift+L

& Sweep  Ctrl+Shift+5
= Coil

{é Thread

(P Fillet  [F]

) Chamfer Ctrl+Shift+K

@ Move Face

X

m

www.PDHonline.org
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Flacement

| & From sketch

0.3000n

Drill Point Termination

i olp S | [orough A

el cE oy N oo
ok J[ Cancd || apoly |

15.8 Edit the, “Hole” dialog box: Placement (From Sketch), Centers (Pick the .500 diameter
hole center point), Diameter (0.500 in), and Termination (Through All) values as shown in
the, “Hole” dialog box.
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15.9 One .500 inch diameter bolt hole has been created in the Hub.
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oo ;

5.g Pectangular Pattern  Ctrl+Shift+R
wa Circular Pattern i’@ﬂﬂi}
g Mirrer  Ctrl+Shift=M

@ Place Feature...

@ Work Plane ]
] Work Axis 7

3 Work Point . =

% Copy Object

@ Derived Component

fJ‘f Parameters...

SI Create iMate [Q]

?.‘irl Inzert iFeature

E] View Catalog

&% Tube & Pipe Authoring

12

www.PDHonline.org

x

m

15.10 Select, “Circular Pattern” in the “Part Features” menu shown above.
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Pick
hole
», feature

Pick center hole
~  for "Rotation Axis"

Rotation Axis

Placement

Y

o b %* 360 deg DE

ot Neo=w

15.11 Pick the “Hole” Feature, Rotation Axis, Placement (4) and angle (360 degrees) in the
“Circular Pattern” dialog box.
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Finis_hed Part

15.12 The part is finished with a circular pattern of 4 holes 0.500 inch diameter each.
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-dlaaxe® (& (00 BT
— [[Ferec 0|

.3 Constrained

15.13 To rotate a solid model in 3 dimensional space: Pick “Free Orbit” in the “Orbit” drop
down menu above and drag the mouse pointer across the orbit circle to rotate the part.
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Einished Part Small End View

15.14 The 3D solid modeled part is finished.

16. 3D PART TO DIMENSIONED DRAWING

Open AutoCAD “Inventor” 2008, 2009 or 2010.

16.1 2D Sketch Panel - Quick Key Commands

Line
Circle
Fillet
Offset
General Dimension
Trim
Text

—|X|0|0|m|O|r
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% Dpen ﬁ
() Libraries Lookin: | ACAD INVENTOR -0 F P E
[T Content Center Files o
Mame Date modified Type Size ol ol
JE , E - U
L BKT-1 L BKT-1 OldVersions  Assemblyl — BKT WITH
Simulati... 5LO0T
Preview not available E Y g b

File: name: | -

Files of type: [Am:deﬁ{ Inventor Files {~iam;”idw;”.dwg;ip v]

Project File: [Aumloader,ipj V] [ Projects... ]

Quick Launch

B[]

16.2 Pick “Quick Launch”.

MIDGIS Convert  Applicat

s
i J‘, Style and Standard Editor...

]

@. Update Styles...
s bave Styles to Style Librany...

é’. Purge Styles...

16.3 Pick dropdown menu: Format > Active Standard, as shown above.
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Standard | Units | sketch | Modeling | Bill of Materials | Default Tolerance |

Units 1

Length {

[mjllirneter - ]
Angle

[degree - ]

Modeling Dimension Display

Linear Dim Display Precision

s 7

Angular Dim Display Precision

B -

Time
[se::ond - ]
Mass
[Ibmass b4 ]

(7 Display as value

i) Display as name

i) Display as expression
i@ Display tolerance

(7 Display precise value

16.4 Pick the, “Units” tab and change to “millimeters”.

16.5 When Inventor is opened with, “Quick Launch” the “TOP VIEW” icon shown above is

in the top right corner.

ISO VIEW _|5]x]

FRONT

16.6 The “ISOMETRIC VIEW” is the home view.

16.7 Keep the TOP VIEW if it will be the first view sketched.

16.8 Click each, “View” arrow to familiarize yourself with the different views.
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ISO VIEVWL |=7] x|

16.9 Click on the FRONT VIEW arrow or other arrow to start the drawing in a different view.

16.10 The FRONT VIEW has been selected above.

P ®
2l
A line L] - a8
@ Center Point Circle [C] -

;"‘ Three Point Arc =

=% Two Point Rectangle - «*—

| Fillet [F] -

m

-é- Point, Center Point

{<y Polygon 8

16.11 On the ‘2D Sketch Panel” select “Two Point Recan le”.

B e

16.12 Pick point 1 with the mouse pointer > release the mouse button > drag to point 2 >
Press the left mouse key.
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Pres Esc key to stop sketching.

|“_’| General Dimension  [D]

u‘&,ﬁ Auto Dimension ‘*—

\/ Perpendicular -

Show Constraints

16.13 On the “2D Sketch Panel” select “Auto Dimension”.

2 Dimensions Required

Dimensions

Constraints

www.PDHonline.org

@ % G

16.14 Press “Apply” and “Done”.
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251.605 in the example above).

16.15 Double click on any dimension (d0

16.16 Edit the dimensions 114 mm and 67 mm as shown above.
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_fLinE [L] =
@CEHterPointCircle .
;"‘.Threepointhrc -

[ Two Point Rectangle -
T\ Fillet [F] -

-é- Point, Center Point

(< Polygon

D“ Mirror
o Rectangular Pattern
!:} Circular Pattern

di Offset  [O]

@ Place Feature...

|""'| General Dimenszion [0

}é,f{ Auto Dimension

16.17 Pick “Center Point Circlé”.
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16.18 Pick the circle center point 1 above > Release mouse pointer > drag up to radius

point 2 > press left mouse button > move pointer to center 1 > do not press mouse button
> drag right to point 3.

16.19 Pick point 3 > release mouse button > drag pointer to 4 > notice construction tangent
line 2 to 4 > pick point 4.

A line L] - Le
G:; Center Point Circle [C] -
:"‘. Three Point Arc -

=1 Two Point Rectangle -

T\ Fillet [F] ~

m

-%- Point, Center Point

{=} Polygon

16.20 Pick “Line” on the 2D Sketch Panel shown above.
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“Line” on the 2D Sketch Panel shown above and sketch the line 2 to 4.

16.21 Pick

16.22 Sketch the two circle tangent lines 1 and 2 above which may or may not be

horizontal lines.
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|

|

|

|
i et i

i
1
|
|
I
I
|
|

16.23a Pick “Auto Dimension” on the 2D Sketch Panel or type D and add the dimensions
above one by one manually.

)

2D Sketch Panel ~ Zﬁ
/ Lline [L] = :

@ Center Point Circle [C]
;"". Three Point Arc -

=1 Two Point Rectangle -

m

| Fillet [F] -

—'g- Point, Center Point

{<7 Polygon

[l Mirror =
GO

&.g Rectangular Pattern

IEE} Circular Pattern

@ Offset [O]

@ Place Feature...

|‘_’| General Dimension [0
}:‘}f{ Auto Dimension

\(/ Perpendicular -
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16.23b Pick the drop down menu arrow on the, “Perpendicular” constraint icon in the
above 2D Sketch panel.

16.23c Add horizontal constrains to the above upper and lower horizontal lines if they are
not horizontal.

.1——-1-.——-——-—---

E
1
!
i
I
!

> Orbit \

=
age Pan
E Previous View F5

Home View Fo

How To...

16.24a Right click and select, “Done” when the sketch is complete.

16.24b Sizes of shapes can be altered by editing dimensions later if desired.
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Show All Degrees of Freedom
Update

Snap to Grid
Show All Constraints F&
Constraint Yisibility...
Constraint Options...

16.26 The function key f5 gives the 2D view above.
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& Revolve [R]
Hole [H]
Shell

fits Rib

Loft Ctrl+Shift+L

m

€ Sweep  Ctrl+Shift+5

== Coil

16.28 Pick “Extrude” in the Extrude Features menu.
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1

@ [DiSEﬂCE /_; v]

[% | 15 mm-‘_

& R

" | Match shape

}

16.29 Edit, “Distance” to 16 mm (1).

16.30 Pick the, “Profile” tab in the, “Extrude” dialog box (2).
16.31a Pick the profile to be extruded (3) and it will turn red.

16.31b If the oblong shape had been selected, it would turn red and be extruded.
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16.32 Click, “OK” to finish the extrusion.
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16.33 Pick drop down menu “File” > Save As > HATAL.

16.34 Browse for a folder to save the part file in.
16.35 Right click on the front surface and select “New Sketch”.

| x
-

G:: Center Point Circle [C] -
;"" Three Point Arc
=1 Two Point Rectangle v*—

T\ Fillet [F] ~

m

—%— Point, Center Point

(=) Palygon P

16.36 Pick “Two Point Rectangle” in the 2D Sketch Panel.
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16.37 Pick point 1 and release the mouse button.

16.38 Drag the rectangle to point 2 and press the mouse button.

Bld Mirror

' o Rectangular Pattern

O
&-o

1:} Circular Pattern

!

@ Offset (O]

16.39 Pick “Offset” in the 2D Sketch Panel or type O.
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|
!
|

e t6 be "Offset",|

i =
b |
o |
o
-

16.40 Edit “Offset” to the new value 9.5 mm.
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[E-is.cj

Done

Previous View F5

Home View FO

16.41 Right click and select “Done”.

Page 133 of 175

© John R. Andrew




www.PDHcenter.com

16.42 Right click and select “
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Finish Sketch™. |

Repeat General Dimension

A Finish Sketch

Finish”.

Show All Degrees of Freedom
Update

Snap to Grid

Show All Constraints

Constraint Visibility...

Constraint Options...
 Create Line

|‘_’| Create Dimension

Create Constraint

‘/g" Project Geometry

Create Feature
Slice Graphics

Dirnensicn Display

Measure

Sketch Doctor
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Finished Sketch

16.43 The sketch is finished above.

(T Extrude [E]
i Revolve  [R]

Hole [H]

i) Shell

i Rib

Loft Ctrl+Shift+L

& Sweep  Ctrl+Shift+5

= Coil

16.44 Pick “Extrude” or type E.
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Pick this "Profile"” shape.

32 mm

Extents /

w [Distance /- ]
32 mm k
PIEIF

[]Match shape

ok | [ cancel

16.45 Edit “Distance” to 32 mm and pick the red profile.
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@ Profile

Output

Ei=]

—

32 mm F

[ Match shape

[ o™ | cancel

)

16.46 Pick “OK” to finish the extrusion.
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16.47 The finished part with extrusion is shown above.
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Point REEtan_gle.;

E’ketch 2

16.48 Right click on the rectangular surface and start a new sketch.

16.49 Sketch the two point rectangle shown above.
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Pick "Profile".

@e)

pstance /£~

32 mm

&
&
E]

[| Match shape

| Cancel

| oK

16.50 Extrude the red area a distance of 32 mm.
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16.51 The part with extrusion is shown above.

(9 Fillet [F]

] Chamfer Ctrl+Shift+K

@ Mowve Face ‘*—

(B Face Draft [D]

(& Split

w Bend Part

m

16.52Pick “Move Face”.
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Pick "Direction"

Direction & Distance ’ 2
Direcﬁn/
Diztance 3
. om 4716 mm
e ) e

4

16.53 Pick the green face (1).

16.54 Select the forward “Direction” shown above (2).

16.55 Edit distance to 16 mm (3).

16.56 Select, Apply (4).

16.57 Select, “OK” (5) to complete the, “Move Face” extrusion.
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Finished Part

16.58 The finished part is shown above.

e

(P! Bxtrude  [E]

&) Revolve [R]

Hole [H] < L
iG]l Shell )
ik Rib

Loft Ctrl+Shift+L

& Sweep  Ctrl+Shift+5

= Coil

16.59 Select, “Hole” or type: H > Enter.
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Pick "Placement"

Change 32.655

Placement ( 3
[ EC'_I Linear

. §

U
Fmr 5 oWl
% o o
A

Drill Point Termination

L ol us | Distance v]

-*H Yk oHE oW ‘[

16.60. Complete steps 1 through 7 illustrated in the above “Hole” dialog box.
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Save finished part file

16.61 Save the finished part above.

17. MULTI-VIEW DRAWING

17.1 When Inventor is launched the, “Open” dialog box below will open.

17.2 If Inventor is already launched select: File > Open, to open the dialog box below.
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% | Open

[] Workspace
) Libraries
[] Content Center Files

Preview not available

Lookin: |, A31-PDH-AUTOCADINVENTORM: ~ & (¥ [ ® [~

Name Date taken Tags

File name: | -
Files of type: [Mod&d{ Inventor Fles ("iam;”idw;” dwg;”ipt;”ipn;"ide) - ]
Project File: | Tutorial_Files.ipj ) [

Quick Launch

17.3 Select the part or assembly that has been created in Inventor in the, “Open” dialog
box above that requires a dimensioned drawing to be created.

Save finished part file.
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17.4 A drawing will be created of the part selected above.
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IFT
Standard.ipt  Weldment.iam

[ New File [ = |
Default | English | Metric
= [ =51
W] » =Y 21
IFT OWNG | JFAE) oW

Sheet Metal.ipt Standard.dwg  Standard.jam  Standard.idw

Project Files [Autoluader.'rpj

=] | Projects... |

Quick Launch

@ DS

|

17.5 Pick: File New > Standard.idw (for a drawing) > Quick Launch, shown above to open a

blank drawing.
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17.6 A “C” size ANSI standard drawing template has opened.
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EI‘ Base View 1—
g Projected View

&% Auxiliary View

TET Section View

i) Detail View

ﬁ Orverlay View
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Break Cut
.|'a" Crop

[fs Slice
% Nailboard View

[= Mew Sheet

BT Draft View
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17.7 Pick “Base View” in the Drawing Views Panel” above and the, “Drawing View” dialog
box below will open.

e ——
1
Qrientation I;

A\EGR275 1st INVENTOR PAR v] Y] vl _Ill_'sl;rent

Bottom

Left

Right

Back

Iso Top Right
Iso Top Left

Iso Bottom Right
Iso Bottom Left

Projection: @Eﬂ
Style

w Identifier VIEW1 5 %
S o ) (e |

17.8 Select “Front” view in the, “Drawing View” dialog box above.
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"Base" view

A/Iis "Top View"

' O]

17.9 The Inventor, “Base View” above is dragged with the mouse pointer touching an edge
on the part drawing shown above to the desired location on the drawing.

17.10 The Inventor, Base View” has been dragged to the normal, “Top View” area of the
drawing above.

x
2)
51 Base View
% Projected View
2% Auxiliary View
t=t Section View i
\gD Detail View
E Owverlay View

17.11 Next pick: Insert > Model Views > Section View.
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& \1[ e
I ;
[ 4 _ Y i

1‘\\ - Repeat Section View

~ .
[y Copy Ctrl+C
T
Delete

Create View
Edit View...
Alignment
Botate

Annctation Visibility
Automated Centerlines...
% Betrieve Dimensions...
Get Model Annotations
General Dimension Type

Show Hidden Annotations

17.12 An alternate menu for, “Section View” is shown abo
and the above menu will open.

g Projected View
| &% Ausdliary View..
RisilSection View..,
| kg Detail View...

:ﬁgverla}r View...

fg’ﬂreak...
f Break Out...
'.F"Qrc-p...
' [}a Slice...

r

www.PDHonline.org

Right click
Xisting view
then select
ection View"

ve: Right click the existing view

17.13 Next, Right click, “Section View” as illustrated above.

o
Bl

T

17.14 Pick point 1 with the mouse pointer and drag to poin
the, “Section View” cut will be made as above.

t 2 on the part centerline where

17.15 The initial locations of points 1 and 2 can be relocated by dragging the end of the

section line with the mouse pointer.

© John R. Andrew
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17.16 Right click to continue.

Right click &
"Continue™
/J.;-"’ ______ "'\-\.\
' Y
! f L A
| l\. - ; "-!____ [ Continue
N £ |
S o i
quonm
idgb Pan
H Previous View F5
i How To...
. .
! k) T
1N o W e £
.‘K i e S
\H'\-\_ ______ __F_.-’
Place full
= section view
5
Section View |£|
View [ Scale Label Style
View Identifier Smle.
A * i -
12
Section Depth If Slice
[Full v] [} Include Slice
425000 : Slice All parts

F*m: =

© John R. Andrew
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17.17 Place the Section View and edit the, “Section View” dialog box as shown above.

Ad

- ™
V|
IIII'
5 A =
\-\"\-\.\_ ______ _ﬂ__.-/
DU Bt o | — :
SCALE1: 1

17.18 The Top and section views are shown above.

17.19 Pick “Projected View” in the Drawing Views Panel.

© John R. Andrew

‘B1) Base View

BB Projected View
&% Auxiliary View

t=t Section View

\gD Detail View

=
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SECTION A-A
SCALE1:1
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Place

"Projected View"

17.20 Place the Projected view with the mouse pointer as shown above.

| I—

Sl

Right click & "Create View"

W

17.21 Right click and “Create View”.

ﬁr Base View

g Projected View
2% Auxiliary View
tat Section View
Agp Detail View
ﬁ Owerlay View

17.22 Pick “Projected View”.

© John R. Andrew
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CF Zoom

r=1
agr Pan

E Previous View F5

How To...

17.23 Pick the Top View and drag in a direction approximately 45 degrees inclined
upwards from the horizontal to create the Isometric View above.
17.24 Right click and “Create View”.

wEa B
Py ~ _
LD 0
Y ! )
\"\ .—-"x ]
"""""""""" SECTION A=~
SCALE1:1

17.25 The 3 orthographic views and isometric view are shown above.
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£ S
AL_-.{ G, Y W B ___JA
h ! F
hS s i i1
Bl oo o _.;-"’f’
... ................. .SECTm“. l;ﬁ ................. S
S5CALE1:1

Pick corner & move
section view down

17.26 Move a drawing view by picking a corner and dragging in the desired direction.
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. 4 r'!rr—‘;.h"*. i & & -
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- |

BECTION AL e
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L | |n-' TAL - | ARDIEEW
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17.27 The scale of the drawing views needs to be increased.
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Component | Model State | Display Options |

File
fC: WWsersiJohn Andrew'\Documents\EGR 275 SUMMARY\EGR. 275 Ha

2. Right click &
select "Edit View"

1. Select

View [ Scale Label

@ Scale I:I E‘?}* View Identifier

1/4
- /2 3. Change

17.28 Select the, “Base View” (1) above.
17.29 Right click and change the scale of all orthographic views.
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1 ] 1
lr/_,.-—"'_ _____________ - \
-
5
; /_,_..,\ y ==
41 *t i 3 il 1 -

T

LN ;o Wl

1l
"‘-. £ ]
2 .
e
E | | g
" 8
SECTTON A &
SCALE 3
TR
T L
E | |l--'-'=-| - | ARDISE W
L. 1 n
L 1 ' L]

17.30 The scale of the orthographic views has been increased from 1:1to 2:1.
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L 5 -
: —
= o Repeat Save
s T i
1At L4 \ ,_'ﬁ Copy Ctrl+C
| \ i :I +
= i Delete
e -
* Open
................ .I- e
J 1. Pick View Edit View..
Alignment
Eotate

SECTTON A &
SCALEZ ;B

I
. 2. Right Click &/‘

"Retrieve Dimensions”|

B

17.31 Pick view (1), right click on “Retrieve

© John R. Andrew

Annotation Visibility

Automated Centerlines...

Get Model Annotations

General Dimension Type

Show Hidden Annotations
Suppress

Zoom

Dimensions”.

k

F
2
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: i

- )

B & k
f"ff-#_ _____________ £ o | \

L =) S i
s I oY o
\'\{!h_ _____________ _F_,_ﬁr
bod L L & 2. Pick Outline
II@ @ I @ ﬁ}..
* ¥

Retrieve Dimensions

EX

;| Select View

Select Source

@ Select Features

i) Select Parts

@ Select Dimensions

3. Select needed
dimensions

.

17.32 Select View (1).
17.33 Pick outline (2).

17.34 Select needed dimensions (3).
17.35 Dimensions not selected will be deleted in this view but they may be added to the

part in other views.

© John R. Andrew
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1. Pick View

Er‘ Andniw
HECKED:

711,20

WFG

JAFFRCVED

A

i

Repeat Zoom
Delete

Open

Create View g

Edit View...

Alignment r

Botate

Annctation Visibility k
Automated Centerlines...

%_ﬁ Retrieve Dimensions...

Get Model Annctations ¥
General Dirnension Type  #

2. Right click & pick
"Automated Centerlines"

17.36 Right click and pick “Automated Centerlines”.

© John R. Andrew
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i | h_

2

n A ninie
ECKED!

Automated Centerlines

Apply Ta

HFG

Eeo@cx

JAFFRCWED

8 ©

Radius Threshold

Minimum

Filets; ©.000

Circular Edges:  0.000

Projection

Maximum

0,000

0.000

Precision: |2.12

Arc Angle Threshold

Angle Minimum;  0.00
\ Ok ] [ Cancel
——

17.37 Pick “OK” to place

© John R. Andrew
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1.61 el B

e
L/

17.38 Center lines have been added to the view above.

£ 1.&1‘K 51
# & .
Bepeat Undo
K Delete
1.26 '

Precision L4
Edit Arrowheads...
/‘ BRI New Dimension Style...

% 4 = Qt Zoom
' 4 \ﬂ, «fo pan

g E Previous View F5

! - Help Topics...

1. Hold Ctrl key & select dimensions.
2. Right click & select "New Dim Style"

17.39 Hold the, “Ctrl” key and select all dimensions to be changed from inches to
millimeters.
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Units |.ﬁ.]ternate Units | Display | Text | Tolerance | Options | Motes and Leaders|

LInits Linear Display

G Format

¢ 0.0 Decimal - || Unit String

in -

D e

T [2. 12 = ] [|Leading Zeros
n Fractional Texkt Scale

ok R [¥] Trailing Zeros

yxd Change inches:
™ to milli

micron Anqgular Angular Display
Cornments Format
- IDedmal Degrees v] [[Leading Zeros
Precision [¥] Trailing Zeros
o 3

17.40 Change dimension units from inches to millimeters.

41.00 13,00 —

32.00

e
L/

Dimensions have been changed
from (in) to (mm).

17.41 Dimension units have been changed to millimeters.
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SECTION A-8,
SCALEZ 1

'I | Fl-\"'ll ! AMD El.':n

Completed Drawing

17.42 The completed drawing with 3 orthographic dimensioned views and one isometric
view is shown above.

17.43 If the above drawing was printed on a “C” size sheet of paper the text and
dimensions would be 1/8 inch high, the industry standard.

18. INVENTOR: MENUS, TOOLBARS, & PANELS

The Inventor menus listed below are included in this course.

A.

nmo O w

New File

Format

2D Sketch Panel

Part features Toolbar
Design Accelerator toolbar

Stress Analysis toolbar
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G. Dynamic Simulation toolbar
H. Assembly Panel
I. Drawing Views Panel

A. New File

www.PDHonline.org

Start a new: Part, Assembly, Drawing, Weldment, Sheet Metal Part, Standard iPart, etc with

the “New File” dialog box below. Libraries of “iParts” are available in the Inventor online,

“Content Center” library.

[ Mew File

e
Default | Engiish | Metric

Standard.ipt  Weldment.iam

To open a: Part, Assembly, or Drawing:

A.l File > New > Standard.ipt (PART)
A.2 File > New > Standard.iam (ASSEMBLY)
A.3 File > New > Standard.idw (DRAWING)

B. Format

To change dimension units: inches or millimeters:

mluols Applications Wir
[ acesondors. |

:! «f» Style and Standard Editor...

| % Update Styles...

B.1 Format > Active Standard...

© John R. Andrew
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ELDCK_—A D-uct_:fr_l@_rrt Settinasi -

Standard | Units | sketch | Modeling |

Lnits

Length

|inch v
inch ‘

foot
centimeter
meter

| micron

B.2 Units >inch or millimeter.

C. 2D Sketch Panel

Begin each 3 dimension solid modeled part with the 2D sketch Panel below.

1

stch Pane B
A line L ~ .

@CEnterPDintCircle [C]

;"" Three Point Arc =

I3 Two Point Rectangle -

m

| Fillet [F] -

—:-— Point, Center Point

(=} Polygon

[ Mirrer 7=
=3}

&.g Pectangular Pattern

QE} Circular Pattern

@ Offset [O]

ﬁ; Place Feature...

|‘_’| General Dimension  [D]
}1{;:1 Auto Dimension

~ Perpendicular =

C.1 To open the 2D Sketch Panel: Tools > Customize > Toolbars tab > 2D Sketch Panel.
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D. Model or Browser Bar

Click on part features in the Model panel (or Browser Bar) such as Extrusion2 below and
edit.

1.

2]

T | ¢4

BLOCK-A

L*l-_.'— D Origin

- ﬂ]T Extrusion1

+ ﬁ]T Extrusion2

A :

E E[]T Extrusion3
= @ Move Facel
== Hole1
— [i2] sketch4
= O End of Part

D.1 Open with: Tools > Customize >Toolbars tab > Browser Bar.

E. Part Features Toolbar

Two dimensional sketches are converted into three dimensional solid objects with the
“Part Features” tools below.

X

(P! Extrude [E]
& Revolve [R]
Hole [H]
Shell

fibs Rib

£l Loft  Ctrl+Shift+L

m

& Sweep  Ctrl+Shift+5
== Coil

{2 Thread

(P Fillet  [F]

) Chamfer Ctrl+Shift+K

@ Mowve Face
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E.1 Open the above menu with: Tools > Customize > Toolbars tab > Part Features.

F. Design Accelerator toolbar

“Design Accelerator” toolbar below makes creating the most common machine
components easy and also includes an “Engineers Handbook” with many useful

engineering formulas.

e hecteror 2]

B L -fF BB -F-f|S- x5 h 8-

Engineer's Handbook
Drum Brake Calculator
Beam & Column Calculator
Power Screw Calculator
Tolerance Calculator
Hub Joint Calculator '

Butt Solder Joint Calculator
Plug & Groove Weld Calculator

O-Ring Generator
Clevis Pin Generator
VV-Belts Generator
Compression Sring Generator
Bearing Generator
Spur Gears Generator
Shaft Generator
Bolted Connection Generator

F.1 Open the above menu with: Tools > Customize > Toolbars tab > Design Accelerator.

G. Stress Analysis Toolbar

The stress distribution in the surfaces of 3D solid modeled parts are analyzed
automatically with the use of the, “ Stress Analysis Toolbar” below.

© John R. Andrew Page 170 of 175




www.PDHcenter.com PDH Course G237 www.PDHonline.org

LOAD DEFLECTION
ANIMATION

REPORT - Stress - Deflection

FRICTIONLESS CONSTRAINT -
Location

CONSTRAINT - Location
FIXED CONSTRAINT - Location

BODY LOADS - Gravity - Linear &
Rotational Acceleration

MOMERNT - Face - Direction

l

BEARING LOAD-Flat or Cylindrical Face -
Magnitude - Direction

PRESSURE - Normalto selected face

FORCE - Location - Magnitude - Direction

G.1 Open the above menu with: Tools > Customize > Toolbars tab > Stress Analysis
Toolbar.

Tools Convert gpplicatiuns Window
[ Select :‘ 4lv par

) AEC Exchange
" ﬁ Inventor Studio

o - o IECETE

G.2 Next open drop down menu: Applications > Stress Analysis.
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Choose Materia

Performing Stress Analysis on a part requires a valid
material, Please choose a valid material from the list
below.

Material

ABS Plastic

Aretal Resin, Black
Acetal Resin, White
Alloy Steel
Aluminum-60&1
Aluminum-6061-AHC
Brass, Soft Yellow
Bronze, Soft Tin

Cast Bronze

Cast Copper

Cast Iron

Cast Steel

Copper

Copper Alloy

Ductile Iron

Galvanized Steel

Gold

Gray Iron

Lead

Malleable Iron
Mickel-Copper Alloy 400
Mon-Alloy Steel

Mylon-6/6

Mylon Compasite (Mylon, molybdenum disulphide)
Phenolic
Polyaryletherketone Resin
Polycarbonate, Clear

Prlurarhnnate Smnkes
4 | I

G.3 The “Choose Material” dialog box opens next and Carbon Steel is selected in the
above illustration.

H. Assembly Panel

Parts are assembled with the, “Assembly Panel” below.
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Assembly Panel

2%

g R ® @

=
==

“ﬂ‘%wﬁ

0"y
(|
4

at F

[é:*‘

4
5

-

v = &

Place Component

Browse

Create Component

Content Center Component
Pattern Component

Mirror Component

Copy Component

Bolted Connection Generator
Create Pipe Run
Create Harness

Place Constraint
Replace Component
Grip Snap

Move Component [V]

Rotate Component [G]
Quarter Section View

Work Plane [[]
Work Axis [/]

Work Point[. ]

H.1 Open the above menu with: Tools > Customize > Toolbars tab > Assembly Panel.

I. Dynamic Simulation Panel

Linkages move, pistons reciprocate, gears and cams rotate when Inventor’s, “Dynamic
Simulation Panel below is applied.

© John R. Andrew
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Dynamic Simulation
Panel
Q Insert Joint @ Force ’:) Torque
off Convert Assembly ks
| 25 Mechanism 5tatus and Redundancies

Eﬁ Output Grapher

ﬁ Dynarmic Part Motion
Q@? Create AVI Anirnation
\‘-";- Create Studic Animation

| i%l. Unknown Force

Dynamic Simulation Settings | f;

I.1 Open the above menu with: Tools > Customize > Toolbars tab > Dynamic Simulation
Panel.

J. Drawing Views Panel

Drawing views are added automatically when icons in the, “Drawing Views Panel” below

are selected.
=

2)
51 Base View
g Projected View
2% Auxiliary View
=t Section View
AgD Detail View
ﬁ Owerlay View

Qi Break
Break Cut

.p" Crop

[}y Slice
3 Nailboard View
[& Mew Sheet
51, Draft View
J.1 Open the above menu with: Tools > Customize > Toolbars tab > Drawing Views Panel.

This is the end of: AutoCAD Inventor - Solid Modeling,

Stress and Dynamic Analysis — course content.
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