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AutoCAD Mechanical design software offers many drawing enhancements beyond traditional Autodesk®
AutoCAD® software. Many of these productivity tools offer immediate benefits to manufacturing
designers currently using AutoCAD. From standards management to documenting Autodesk® Inventor®
3D CAD software models, this class promotes 10 of the best productivity tools available in AutoCAD
Mechanical.

Learning Objectives
At the end of this class, you will be able to:

e Describe the basics of AutoCAD Mechanical
e List and describe AutoCAD Mechanical productivity tools
e Use productivity tools for basic CAD practices

e Use productivity tools for documenting 3D designs

About the Speaker
Rusty Belcher is a Manufacturing Application Expert working with IMAGINIT Technologies.
Rusty provides implementation, training, and support services at every level for all Autodesk
Manufacturing products. His specialty involves the integration of 3D design practices into
manufacturing production environments. As an instructor and mentor, IMAGINIT regularly
receives outstanding reviews of his impact to their organization.

Rusty started his career as a structural steel fitter at Newport News Shipbuilding. He is a
graduate of the Newport News Shipbuilding Apprentice School and worked in the shipyard's
Mold Loft engineering division.

Over the past several years Rusty has worked directly with Autodesk to develop and author the
current Factory Design Suite training courseware, has also developed, and recorded many of
the tips and tutorial videos available on the Factory Design Suite YouTube Channel. He is
currently working with Autodesk to develop the Factory Design Suite and Product Design Suite
Test Drive for the 2014 release.
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AutoCAD Mechanical - The Basics

From Autodesk

AutoCAD® Mechanical design and drafting software is AutoCAD dedicated to the manufacturing
discipline. It includes all the functionality of AutoCAD, the world’s leading 2D CAD mechanical
design software application, plus libraries of standards-based parts and tools for automating
common mechanical CAD tasks and accelerating the mechanical design process.

My Opinion - The Best-Kept Secret at Autodesk

With all the attention at Autodesk focused on 3D solutions like Inventor and Fusion, it is easy to
understand how AutoCAD Mechanical does not get much attention or press. For quite some
time, | have referred to AutoCAD Mechanical as the best-kept secret at Autodesk.

There is no doubt that 3D modeling has become the dominant method of mechanical design,
but there are still mechanically specific tasks that are accomplished utilizing traditional 2D
practices. 2D drawings are still the primary means of mechanical communication. The most
complex 3D models still end up generating classic 2D drawings and prints. Many 3D designs
start as intricate 2D layouts. Quite often, complex 2D designs are needed in order for the
modeling process to begin.

“When I Draw In 2D, I use AutoCAD Mechanical”

When | am required to perform 2D AutoCAD work, AutoCAD Mechanical is my first choice. This
course covers my Top 10 reasons for using AutoCAD Mechanical rather than traditional
AutoCAD, but to put it simply, AutoCAD Mechanical is the “Gold Standard” of 2D manufacturing
or mechanical design. AutoCAD Mechanical enhances almost every mechanically specific
drawing task | need to create my designs. AutoCAD Mechanical enforces my drafting standards
automatically eliminating the distraction traditional cad work like layers, linetypes, and
dimension styles. It also provides mechanically specific tools to help me generate the most
efficient engineering solution possible.
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AutoCAD Mechanical - Productivity Tools - Top 10

#1 - Mechanically Enhanced Commands

AutoCAD Mechanical offers users many mechanically oriented commands that are not available
in the fundamental version of AutoCAD. Many core commands, that are available in
Fundamental AutoCAD, are enhanced with extra options only available in AutoCAD Mechanical.

The mechanical specific and enhanced core commands available in AutoCAD Mechanical, are
far superior to the fundamental drafting tools available in basic AutoCAD. These tools make
“every day” drawing procedures much more efficient and productive.

Centerlines
The Centerline option allows users
to add centerline data to the design
with a number of intelligent options.
The centerlines are automatically
placed on the centerline layer.

Enhanced Rectangles
There are 20 different options for
creating a rectangle or square.




Mechanical Hatches

Predefined Hatches are available
on the draw panel. Just pick the
hatch you want and select the area
you need hatched. AutoCAD
Mechanical will do the rest. The
hatches are automatically placed
on the Hatch layer.

Construction Lines

Construction lines can be
generated in any desired direction.
There are several options for
construction lines including
automatic and projection.
Construction lines are placed on a
unique layer by default.
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Enhanced Fillet and Chamfer
The Fillet and Chamfer commands
have setup dialogs where common
sizes can be established. There
are also options to dimension the
feature when it is placed.

Multiple Offset
The Offset command is enhanced
allowing multiple offset increments
to be added in a single command.
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#2 - Associative Hide
The Associative Hide command allows 2D designers the ability to generate hidden lines by
selecting objects that are in front of one another. This workflow is far more sophisticated than
the fundamental Trim command found in AutoCAD. To perform the same task in AutoCAD,
users would have to edit each line one at a time. Designers can generate the Hidden Lines 15
times faster in AutoCAD Mechanical. The hidden relationship is associative. That means if the
foreground objects ever move the hidden lines will update.
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#3- Mechanical Content (2D)
The Autodesk Architecture solutions come equipped with a library of building design elements,
and the Civil solutions are likewise equipped with discipline specific libraries. AutoCAD
Mechanical is a manufacturing design solution with a large library of 2D mechanical content.
The mechanical library content conforms to industry leading international standards. A small
portion of the content is shown below.
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Sprockets and Chains
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#4 - Power Dimensions
AutoCAD Mechanical allows designers to add numerous dimensions with a single command.
The Power Dimensions are far more versatile than their fundamental AutoCAD counterparts.

Power Dimensions

-~ Drill 56

One command for all types of dimension
types.

Multiple Dimensions

|.& Multiple Dimensioning

Parallel | Ordinate | Shaft / Symmetric

Type Baseline -
Alignment
I 2 @ Inside Out Outside In
l: s Both Axes

Display dimension text editor for Reamange into a New Style
every dimension

Select Additional Cortour
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Adding Fits on Dimensions

Nominal Size:.6372

Fit Name o =
Upper Deviation 0000 g 4
Lower Deviation -0016 =
Mzxdmum Limit of Size: 6372 E 2 H
Mirimum Limit of Size: 6356 2 =]
Dimensional Tolerance: 0016 5 0 .

S, £

N

Mating: LCafic4
Fit Name: LC4 Maximum Clearance: 0044
Upper Deviation 0023 Minimum Clearance: .0000
Lower Deviation 0000 Variation of Fit: .0044
Maximum Limt of Size: 6400
Minimum Limit of Size: 6372 Fit Type: Clearance
Dimensional Tolerance: 0028

CK ] [ << Mating ] [ Cancel ] [ Help

Fits List
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#5 - Detail Views
AutoCAD Mechanical makes is easy to generate Detail Views at any desired scale. The views
are associative to the original and the power dimension tool accounts for the scale difference
automatically. Detail Views can be generated in Model or Paper Space.
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#6 - Mechanical Symbols

AutoCAD Mechanical offers designers many standard mechanical symbols to incorporate into
the drawings. A simple weld symbol can cause Fundamental AutoCAD users a good deal of
time and effort. Weld Symbols, Surface Texture, Geometric Tolerance and many other

symbols are available thru intelligent dialog driven commands. Some of the available symbols
are shown in the following table.

Weld Symbols

— - - S Brasv
: ‘
\

Feature Control Frame

Setungs 3 Cancal e

Datum Identifiers

[ Datum Identifier ANS

Revision : ASME ¥14,5M - 1994

Symbol | | eader and Text

Options

Requirements

Settings.... | [ o ][ cancd ][ hHew
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Surface Texture

Revaion : ASME Y14.36M - 1996

Symbol | Leader and Text
Options Lbrary
@ Basc symbol Nome
/o Material removal /' Flrercet
vV ! v Force tal
Matersal removal
avohibited
Aequrements

Insert symbed:

Enhanced Leader — Hole Note

Note Symbol ANSI
Revision : ASME Y14.5M - 1984

Symbol |Leader and Text

Opfions Library
E g Show reference = Elrip symbol " & ¥ 1.5000
Pl 4 [CIFlpsymbol Category: HOLE DRILLED -
Requirements Name -
Variables: DRAWING PROPERTEES +| msertsymbol: [
Templatel

Preview display mode:

Rendered text colored

2

Enhanced Leader — Content Note
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#7 - Bill of Material and Balloons
Establishing an accurate count and annotating the items in the design is a common part of
every mechanical design. The Bill of Materials and Balloons commands in AutoCAD

Mechanical make it very easy to develop accurate parts lists even if you have used traditional
AutoCAD geometry or blocks.

BOM Marker

Often called the “blue dot”, the
BOM marker is a simple method of
establishing and counting the items
in your drawing.

Bill of Materials o
Allows you to add information to T :
your items and display the desired s

component properties. You can e — | woon [
also export the BOM to various R —

spreadsheet formats. RN T et ]

Fiters and groups

|

Column spiitting

Settngs oc [ cancel |[ mooy [ mep
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Parts List

Balloons
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NOTE
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#8 - Drawing Standards
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AutoCAD Mechanical creates drawings that are based upon standards. Layers, Geometry,
Dimensions, Parts Lists and Symbols are all drawn based upon these standards. These
standards ensure that all drawings look and function the same. Some of the major standards
criteria are shown in the following table.

Drawing Standard

Preset templates are included for the

following international standards.

e ANSI
e [SO

e DIN

e GB

e GOST
e JIS

Object Properties — Automatic
Layers

Offers the capability to configure the

layers used for each mechanical
object in the drawing.

Dimension link
]Link to dmension style

Text

Style: STANDARD -

Leader

Arrowhead:

P Closed filed -

Symbols

Cbject properties
V] Let AutoCAD Mechanical manage object properties

Projection angle

Projection angle for drawing views:

O

Link to leader dimension style only Style: | AM_ANST -

Base height: 0.12 - Color: | ByLayer -

Arrow size: 0.12 - Color: | [0 ByLayer -

Listattach point: | ZZ Bottom Right Color: | [ Yellow -

pe | e e

Standard Settings for Al =

Settings...

Use Istangle projection

@ Use 3rd angle projection

Restore Defaults

I

1A Cbject Property Settng

Category: Show properties for Dimensioning:

Growpby: [ opjects ] Preview:

Annotation View Obiect Layer
Ealloan Deiension
EOM Dimension/Extension ... | AM_5
Calculation Text Small
Detail View Text Medium
sionir Fits List AM_5
Symbol Geometry AM_5

Mechanical Symbols
Non Plottable

Part List

Section View
Standard Features
Standard Parts

Text

Tile Border/Revision

AM_E  Hgreen lgnorein ...
AM_6" OBYL lgnore in

Color  Linety.. Lnew... Usagein
||

|
DEYL.  Bylayer | Bylayer | lgnoen

Olyellow | Bylayer | ByLayer | lgnoren

Affects dimensions

Highiight all categories that use the

Import..

selected object

Restore Defaults
Appl Help
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3 Dimension style
Base dimension style: AM_ANST | Edit.,
[¥]Force power dimensions to use this dimension
style

F® Default repr
Select default representations for chamfer, radius and diameter dimensions:
[ chamfer.. | [  Radus.. |

Dimension text
& [¥]1gnore AutoCAD scale factor for linear dimension measurements.

Customize the list of predefined dimension text:

Fits and
Options to customize fit representations and select a default:

Options to customize tolerance methods and select a default:

When a fits list requires updates:

‘options
[¥] Display visual aids while creating dimensions
In chain dimensions replace arrows with
paints for lengths less than:

[¥] Use distance snap for placement

Display dimension text editor:

Bill of Material

Revision : ASME Y 14.34M - 1989
Available component properties.
Controls the types of data available
) QT QTv Numeric o 00 o] o
NAME NAME T = IFQSBLANK(PART-NAME), 0 [ O
for each mechanical component. o bescaprion 1 i — SRR
| |STANDARD [STANDARD [Text 0 [ O
MATERIAL | MATERIAL __|Text 0 [ O
NOTE NOTE Text 0 [ O
[ [venoor VENDOR Text ] a
DESCRZ DESCRIPTION 2| Text ] u]
|| STANDARD2 [STANDARDZ [Text 0 [ O
MATERIALZ |MATERIALZ _|Text 0 [ O
MASS MASS Numeric 0.000 00 0 [ O -
[ ComponentProperties | BOM  [Parts List [ Balloon |
[ Movelp | - Defatvien
- (® Expanded (Parts Orly)
o e e Ommant  oono [
[ [ MATERIAL Center Left Remove [7]use assembly path
NOTE Center Left
VENDOR Center Left
DIM Center [Right
BOM_UNITS Center [ Left
© You can add and reorder properties using drag and crop
Restore Defaults. I OK ] Cancel Apply Help 4

Compenent Properties | BOM | PartsList | Baloon

Defaultstyle
Select style to use as defauit during placement

© Stendard: ASME Y1434 -18%6 [ ]

© Custom: _—Bmwse‘ - &

Center

9 You can add and reorder properties using crag and drop
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#9 - Mechanical Calculations (2D)
AutoCAD Mechanical offers designers the ability to run a number of engineering calculations

on the design geometry.
Some of these calculations include...

2D Finite Element Analysis

FEA 2D - Calculation

Loads and Supports
AN
A 2 | ‘ [ ‘ £ ‘ Lot ‘ £y ‘ e
—= 1

Edit: [ Value ] [ Angle ] [ Move ] [ Copy ] [ Delete ]
Material Default
|SteeI.SAE133D ‘ E= |3DDDDDDD | Ipsi]
Paisson o3 Re= [27000 | fpsl] |
Mesh Refining Results

[ 3 e

<II Manual x File... ..top 10 complete

333 [ Autom. [ at Poirt ] [ Node Numbering ]

[ Delete Results ] [ Delete Solution ] [ Config.. ] [ Close ] [ Help ]

Moment of Inertia
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Beam Deflection

Select Support Select Load

U llellell=lt][m][c]
Materil B

[ Table.. | [Steel SAE1330 | E- [30000000 | fpsi =
psil

l Moments and Deflection ] I Deflection ] l Cancel ] l Help ]

Shaft Calculations

Screw Calculation [ inch

Serew : Geometry | Material | Shank

Description: Type:

d=1 & p=as (R da= 1.022

dw= 1.5
\’r !
sw= 15
i

b=225 [ 1 h= 6713

1=375 (&)

Safeties of Sarew Safeties of Plates

E—r Tensie =411 Tensile & Shear = 9.11 Seal =1
E—=" shear = 0K Shear of Thread 1.35 Pressure = 10.8
Evaluate [ Next> ] l Finish ] I Cancel J I Help

i s ot Lo T = =/
FeocNdMnFElaT

Screw Calculations

| b Shaft Calculatior

Calouated Pat: [ Rotating Shaft -

oo L] (8] =] 2]

Material —
—_— Co)
Edit.. Description: 5235R l—WJ
Edit
Material Group Structursl steel - DIN EN 10025 I—J

Tensie Strength: 52213 5B psi Yield Poirt 3408387 psi Erase
E - Modul: 30457922 29 psi Poisson: 3 Sus
Calculations

Corfig.. I I Moments and Deformations... J I Graph Values I { Strength.. J
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#10 - Documenting Inventor Models
AutoCAD Mechanical allows users to create 3D models in Autodesk Inventor and associatively
detail them in an AutoCAD environment. AutoCAD Mechanical can generate the orthographic
and isometric views of the Inventor Model. If the model ever changes, these drawing views will
update.

There are currently two methods of documenting Inventor models using AutoCAD Mechanical,
the Inventor Link and the Create View commands. Each method has unique capabilities and
drawbacks.
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Inventor Link

The ability to generate an
AutoCAD Mechanical file
directly linked to an Inventor
part or assembly was added
in the 2006 release.

Advantages

o Bill of Material Support

e Balloons
e Mechanical / Inventor
Layers

e Feature Recognition for
Leader (Part Only)
e Project Based

Disadvantages a a Q
3 e
12 [ 1 [BASE PLATE
e Workflow T T {EAcRET g
2 10 1 |[FAINEARM
2
e Project Based 3 | 1 |ND2aa11 ouzHaDEv
8 | 1 |NOZ331_OUZHROFY iz
ki 1 |PART4H
a 1 |MOJEO0IT DOBHBRRY I
5 | 1 [SHerTs oDB1oWPY &
4 [ 1 [i—Unc
3 1 |SHAFTS ODSGULEY 10
2 1 [2-UnC
S WEME 3
Parta Ut g
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Summary
I hope this short class has demonstrated some of the mechanically specific tools available in
AutoCAD Mechanical. If you use the Autodesk Product Design Suite, you have many choices
when it comes to using AutoCAD. The next time you start an AutoCAD session | hope you
remember these top 10 productivity tools.
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