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PUBLICATIONS CAD Textbooks

SDC Publications specializes in publishing moderately priced CAD textbooks. We currently publish
books for the following CAD packages:

Alventive
IronCAD

Autodesk, Inc.

AutoCAD 2000

AutoCAD 20001

AutoCAD LT 2000
Mechanical Desktop Version 4
Autodesk Inventor Release 2
Autodesk Inventor Release 3

Dassault Systemes
CATIA VS

PTC (Parametric Technology Corporation)

Pro/ENGINEER
Pro/MANUFACTURING
Pro/MECHANICA

Pro/SHEETMETAL
Releases 20, 2000i and 2000

Schroff Development Corporation (SDC)

SilverScreen

SolidWorks Corporation

SolidWorks 99
SolidWorks 2000

Structural Dynamics Research Corporation (SDRC)

I-DEAS Master Series 7
I-DEAS 8

Download a sample chapter from each book from our website. Examination copies are available by
contacting Stephen Schroff.

Schroff Development Corporation
schroff@schroff.com (913) 262-2664
www.schroff.com




McGraw-Hill Graphics 2000

Announcing the
publication of
Pro/ENGINEER

Instructor by David
S. Kelley of Purdue
University

ISBN 0072428341

* Includes topics of parametric design and constraint-
based modeling. This makes the book useful for
additional courses beyond the introductory graphics
course.

Each chapter begins with a tutorial (step-by-step
information), then provides detailed reference material.
The combination of tutorial and reference material
makes this book a comprehensive textbook for learning
Pro/ENGINEER, either in a class or on your own.

+ A supplemental CD comes with every text. It
contains Pro/ENGINEER part files and models for
students. THe models provide a good starting point
for instructors. Students will be able to practice specific
tasks using the models as starting points. Good
modeling strategies are consistently introduced and
can be further developed by the reader.

A removable Quick Reference Card is provided with
each text. All of the important Pro/ENGINEER commands
are listed on this card, along with the page number
where they are introduced. Students can quickly look
up a specific command or feature while working in
Pro/E without having to flip through the book.
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TABLE OF CONTENTS

1. Introduction to Parametric
Design

2. Pro/ENGINEER's User
Interface

. Créating a Sketch

. Extruding, Modifying, and
Redefining Features

. Feature Construction Tools

. Revolved Features

. Feature Manipulation Tools

. Creating a Pro/ENGINEER
Drawing
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Al Available

Your AutoCAD 2000

Instructor

A Student Guide to Complete
Coverage of AutoCAD’s
Commands and Features
Leach

ISBN 0072347619

Now
with updates
for 2001

AutoCAD 2000
Companion
Essentials of AutoCAD
Plus Solid Modeling
Leach

ISBN 0072349735

If you are currently a faculty member and interested in obtaining

a complimentary examination copy of any of these titles, contact your
local McGraw-Hill representative, call 1-800-338-3987, or e-mail your
request to mhcomp@mcgraw-hill. com. Please include book ISBN
number and your mailing address.
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Copyright©® 1991 The American Society for
Engineering Education (ASEE). ASEE is not
responsible for statements made or opinions
expressed in this publication. Individuals,
readers of this periodical, and non-profit
libraries acting for them are freely permitted
to make fair use of its contents, such as to pho-
tocopy an article for use in teaching or
research.

The Engineering Design Graphics Fournal is the
official publication of the Engineering Design
Graphics Division of ASEE. The scope of the
Journal is devoted to the advancement of engi-
neering design graphics, computer graphics,
and subjects related to engineering design
graphics in an effort to 1) encourage research,
development, and refinement of theory and
applications of enginecring design graphics
for understanding and practice, 2) encourage
teachers of engineering design graphics to
experiment with and test appropriate teaching
techniques and topics to further improve the
quality and modernization of instruction and
courses, and 3) stimulate the preparation of
articles and papers on topics of interest to the
membership. Acceptance of submitted papers
will depend upon the results of a review
process and upon the judgement of the editors
as to the importance of the papers to the mem-
bership. Papers must be written in a style
appropriate for archival purposes.

Cover graphics from articles by Sorby, Homlin
and Buchal.

I1SSN 0046 - 2012

Dear Members:

With the rapid changes in technology engi-
neering graphics curricula should respond to
these changes. This issue contains articles of
the applications of technologies that are of
major importance for any engineering graphics
curriculum. The utilization of constraint-
based solid modeling technology and the
downstream applications of solid modeling
databases are of central importance for indus-
try. Two interesting articles address the impor-
tance of this technology for engineering graph-
ics and compare two major commercial solid
modeling packages for educational use. With
the widespread utilization of the World Wide
Web, CAD and the associated push for collab-
orative engineering, engineers must under-
stand how to save CAD files so that they can be
viewed on the World Wide Web, These issues
are also brought to light in one of the articles.

Congratulations are in order for three of the
authors of articles presented in this issue of the
Fournal. Douglas Baxter won the Chair’s
award for his paper titled, Expanding the Use of
Solid Modeling Throughout the Engineering
Curriculum. La Verne Abe Harris and Mary
Sadowski paper titled Alternatives jor Saving
and Viewing CAD Graphics for the WEB won the
Oppenheimer Award.

Recruiting new members 1s also vital to the
survival of any professional organization.
Steve Schroff must be commended for sup-
porting graduate students within the Division.
His support allowed two graduate students to
attend and present papers at the MidYear
meeting in San Antonio. The two recipients
were Nancy Study who is working toward a
Ph. D. at Purdue University and Nathan
Hartman who likewise is working toward a
Ph.D. at North Carolina State University.
Congratulations!

Susan G. Miller

2 Engireearing Design Graphics joumal
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Fames Leach
Universtty of Louisoille

Business as Usual?

The Engineering Design Graphics Division of
ASEE has been active for 73 years now, and we
continue to carry on with business as usual.
We have long standing traditions focused on
conducting meetings, publishing this Journal,
and recognizing those who serve the Division
and profession. Our organization is structured
around these activities and we elect officers
who arc experienced in the proceedings.
However, with such strong traditions,

are we positioned to recognize and
welcome new people, new technolo-
gies, and new ideas in education?
Can we, as a Division, evolve with
emerging trends and still maintain
our traditions centered om engi-
neering graphics education?

My answer to these questions is ves.
We do some things very well; however,
we could do some things better.

We are doing exactly the right thing by con-
ducting our meetings and publishing issues of
the Journal. Through these activities we share
ideas and experiences in engineering graphics
instruction and research, evaluate them, and
incorporate those new applicable and appro-
priate 1deas, experiences, and technologies
into our personal, individual teaching. No
doubt, we individually gain tremendously
from our association with the Division.

erder to evolve,

members, especially the
capable new members

with fresh ideas, in the
responsibilities of the

Division.

We are doing the right thing by recognizing
outstanding presentations and thought-pro-
voking papers. In addition to the
Oppenheimer Award for presentation, the
Division has two relatively new paper
awards—the Chair’s Award and the Editor’s
Award. We are intreducing promising gradu-
ate students to the Division with the recently
established Schroff Graduate Student
Participation Grant. We have some
new membership recruitment initia-
tives and a new member-mentoring
program in place. At the 56th
Midyear Meeting in Berkeley, a
new keynote speaker/honorary
member will address the group
with the intent to broaden our
vision of graphics and help involve
new members. Additionally, a two-
year paper session will attract new
faces and ideas to the meeting.

we must involve more

Although these activities are good and their
mechanisms are set up, the Division utilizes
only a small number of 1ts most experienced
members to carry out these responsibilities. In
order to evolve, we must invelve more mem-
bers, especially the capable new members with
fresh ideas, in the responsibilities of the
Division.

First, every member {especially you) can share
in the most important responsibilities of

4 Engineering Design Graphics Joumal
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Division activities: Carry on liaison with other
departments, divisions and professional orga-
nizations. Seek out colleagues with related
interests and ideas and invite them to associ-
ate. Continue to prepare presentations and
submit papers for publication, and especially
encourage talented colleagues to submit
papers to the Journal.

Second, we must involve our able younger
members in the structured duties of the
Division. In order to effect change, those with
new ideas must be in a position to do so. We
have many experienced members to act as
mentors who can shelter our useful and valued
traditions while new possible directions
emerge. We need more ways newer members
can serve the Division and gain needed posi-
tive experience.

Last, we must refocus some of the committees
and director pesitions that are now inactive
and strengthen committees that have become
more active. It is a travesty for a talented
member to serve as a director or committee

function. Positive experience is gained only
from serving a useful position. On the other
hand, a few useful positions are not adequate-
ly engaged. For example, the Membership
Activities Committee (currently a committee
of one) holds a tremendous responsibility and
has powerful potential to effect positive
change in the Division.

Think of ways you can give back to the
Division for some of the personal gains you
have experienced. Do them. Think about
ways we can collectively help the Division
grow and evolve in a positive direction. Your
ideas are welcome.

Respectfully,

v

o

James A. Leach
EDGD Chair

r

“chair in a capacity that traditionally has mo
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ASEE
Engineering Design
Graphics Division
Listserve

The unmoderated list gener-
ates, on average, two fo ten
messages per month. Most of
the messages are anhounce-
ments concerning ASEE/EDGD
conference information and 7
job openings. Other aiulogue

is certainly welcome.

In order to properly capture
the email address contained
in your email header, you

should sign up to the list from

_.the email system you most

commenly use. Send an email

message to:

listserv@listserv.necsu.edu

The body of the message

should contain one line:

subscribe et-graphics

Your Name'

"Your Name' should be
replaced with your first and
last name. If you use it, turn
off any footer signature that

goes on your email.

(S
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Figure 2 Mode! Tree for Vector Addifion Exompfe
The student can select the resultant vector and
then modify the length of the resultant vector
by pulling on the end point of the resultant
vector. By using a click and drag operation, the
student can move the end of the resultant vec-
tor. The new length of the vector is shown and
the three principal axis vectors are automati-
cally updated and their new lengths are also

shown. An example of a modified resultant

vector is shown in Figure 3.
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Figure 2. Note that the features have been
labeled so that students can easily identify
both the solid portions of the model and the

construction geometry {datum planes and

curves) used to create the solid model.
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Figure 3 Naw Resuliant Vactor

Note that the three dimensional view shown in
Figure 3 is not an isometric view. One of the
advantages of using a solid modeling system i3
that the student can rotate the solid in any ori-
entation for viewing. The six principal ortho-
graphic views and the isometric views are
available via icons but any view can be created
and then saved if desired. Omnly minimal
knowledge of the solid modeling software is
necessary to run this example; the student
" needs to know how to manipulate the view and
how to modify the part size with stretch and
drag commands. As these commands are simi-
lar to other Windows programs, most students
have been able to quickly master these simple
commands. Further exploration of the solid
model can lead to a beiter understanding of
how to build constrained features and how to
use existing geometry in the creation of new
geometry within a solid model.

Shape Optimization Example
The second example is taken for a IED> home-
work problem that asks students to maximize
the volume of an open ended right cone given
a maximum surface area of 200 in?. Students
must document their answer {including refer-
ences for the equations) and prove that they
have found a true maximum. The problem is a
simple caiculus problem that is easily solved
once the formulae for the cone’s area and vol-

ume are known. Most of the students solve this -

problem by using the arca equation to reduce
the volume equation to one variable (either the

2 001

cone height or cone base diameter), and then
differentiate the volume equation twice 1o
solve for the cone height and the cone base
diameter and to ensure the solution is a maxi-
mum. As the problem is very simple, the goal
of this homework assignment is to get the stu-
dents to practice proper documentation of
their analysis and to consider how mathemat-
ics is applied to engineering problems. With
this example, it is possible to introduce design
optimization as a means to solve this problem.
To help visualize the problem, a surface model
of the cone was created as shown in Figure 4.

Figure 4 Surloce Model of Cpen Ended Right Cone

Students have three software packages that
can be used to create a design optimization
model to solve this problem. Microsoft Excel
was used as Excel’s solver is very easy to use.
The other two packages (Maple and Matl.ab)
would require writing the subroutines to solve
the problem. The Excel spreadsheet is shown
in Figure 5. The variables of the problem are
the cone base diameter and the height. The
surface area and volume cells are formulae
taken from Standard Mathematical Tables
(1980). The solver window indicates the goal is
to maximize the volume (cell B7) by varying
the cone height and cone base diameter (cells
B4 and B3). A constraint equation states that
the surface area (cell B6) is less than or equal
to 200 inZ.

Baer 9
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Figure 9 Excel Sprecdshest for the Welded Beom Example

The macro for the welded beam example is
very similar to the right circular cone example
macro in Figure 6. One advantage of using the
Microsoft APT is that the equations are set up
in Excel and the macro just feeds the data back
and forth between Excel and SolidWorks. This
allows the macros to be stored as templates
and retrieved and modified for each example.

Figure 10
Excel Solver Setup for Welded Beam Example

The advantage of using the macros to visualize
the optimization is that students can see how
the optimization code behaves. The deflection
constraints can be modeled with datum planes
displayed in the SolidWorks session. The color
of the datum plane can indicare if the con-
straint is active or inactive. Similarly, the color
of the parts can be changed to reflect the status

of the other constraints. The final shape f
this example is a long slender beam as shoy
in Figure 11.

Figure 1 Ffinal Beam Shope

Future Work
Future work on these examples is planned
The welded beam example could be greatls
enhanced by using different solvers
Immediate plans are to implement a simulat.
ed annealing solver to show how this class of

12 Engineering Design Grophies Journal
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solver differs from a gradient solver.
Additional TED homework problems could be
modeled and there are plans to add two new
homework assignments next semester. Finally,
there may be an opportunity to use the selid
modeling  software in other courses.
Structures, dynamics, fluid mechanics, heat
transfer and mechatronics should benefit from
these types of examples. New software will be
needed to make examples for these courses
worthwhile.

These examples and the new examples in
development will be used in classes over the
next year with the hope that a measurable
improvement in students’ visualization skills
can be measured. A visualization quiz has
been developed to measure students’” progress.
Pending the results of the testing, the exam-
ples will be incorporated into the courses for
which they were developed.

Concluding Remarks
Solid modeling software can be used for more
than computer graphics courses and follow on

~design-work. The visnalization -capabilities

coupled with an open API allow for the inte-
gration of several engincering packages to
demonstrate fundamental principles using the
visnalization abilities of the solid modeler.
Care has been taken to develop models that
present these fundamental concepts in a con-
sistent manner with industry practices
{Bertoline, et. al., 1997). The models also fol-
low course materials for EG&CAD (Baxter &
Bunlk, 1999). The examples do not require stu-
dents to modify the environment on their lap-
top computers. The goal is to have examples
that can be run by students’ outside of lecture
with minimal instructions. Engineers need to
be able to visualize the problems they are try-
ing to formulate and solve. Engineering stu-
dents also have the need to learn new tools and
understand how these tools are applied to
engineering problems. By providing the stu-
dents examples that use the software they will
be using in their course work, the students
have more exposure to these software packages
and thus increase their skills in using these
software packages.
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Image. If you use this technique in creating
yvour AutoCAD documents, your images are
already pixelated. All you have to do is resize,
save in the correct formar and resolution, and
your image is ready for the Imternet. Once
again, this image is a 2D representation of
your 3D model, so there is no panning and
zooming, or 3D orbiting. No markup and
measurement tools are accessible, if this image
is placed on a Web page.

Alternatives
Some of the following alternatives offer CAD
features that Photoshop in itself cannot pro-
vide:

SpinFire

Actify’s SpinFire Publisher program is a Web-
based solution to 3D publishing on the
Internet. It delivers design information based
from all major CAD systems, including PTC,
[-DEAS, Autodesk, Solid Edge, SolidWorks,
Unigraphics and Parasolid. You can share
designs on the Internet and still protect your
proprietary designs. Actify offers a scaleable
publish-and-view architecture, which is
enhanced for the Internet.

SpinFire Publisher is an application that pub-
lishes 3D designs for the Internet supporting
all major CAD native formats, including
Pro/E, Catia, Unigraphics (Parasolid), Ideas,
Autodesk (DWG, DXF and Inventor),
SolidWorks, Solid Edge, Parasolid, IGES,
STEP, 3D Studio, G-Code, VRML, STL and
VDA. This technology creates compressed,
direct, view-only publication of all design for-
mats.

The downside is that the SpinFire Publisher
costs begin around $5,000 to $25,000 per serv-
er, depending in what sort of importers you
need (Pro/E, Catia, etc.). The product is rela-
tively new and has only been available for a
year.

The SpinFire Viewer, however, is free. It fea-
tures 3D orbit rotation, zooming, spinning,
panning, sketch and markup tool, measure-
ment tool utilizing a grid and ruler, and offers

5

number 1

object enabler support. SpinFire Viewer
allows the non-CAD viewer the convenience of
3D visualization over the widest range of 3D
design formats.

SpinFire Viewer is a lishtwelght browser plug-
in that can be accessed by downloading at:
http//www.actify.com. Choose the Explorer
browser to download, since the download but-
ton is not visible when viewed in the Netscape
browser

This free viewer is most impressive.
Downloading is fast, the price is right, and it is
easy to use. It is really worthwhile to preview
the interactive 3D Gallery and Enerpac
Catalog at http://www.actify.com/Web/prod-
ucts/SpinFire/showcase. htm. Students will be
able to see how it is used as a marketing tool.

For more information go to http://www.acti-
fy.com/Web/products/SpinFire/overview.htm.

VoloView Express

Volo View Express is a scaled-down free
Internet viewer and printer for DWG, DWF
(Drawing Web Format), and DXP files. It is
independent of AutoCAD software. A free
copy can be downloaded on the Internet in
French, Ttalian, Spanish and German, as well
as English at:  http://www.autodesk.com
/prods/volo/download.htm. The application is
also available on CD-ROM. It requires NT
4.0, 95, or 98, and Microsoft Internet Explorer
4 or higher.

Volo View Express features real-time panning
and zooming, zooming, and a 3D orbit rota-.
tion feature similar to AutoCAD 2000. You
can shade 3D models, display AutoCAD 2000
line weights, and also do light markup. The
drawback is that there is.no measure tool.

A more vigorous version of Volo View Express
is simply called “Volo View” This viewer,
which is sold for under $200, comes with full-
plotting capabilities. VoloView allows design-
ers to share ideas by simply dragging and
dropping BWG, DXF, and raster files into the
application window. Multiple drawings can be

16  Engineering Design Graphics Joumal




winter 200

viewed at the same time. Another feature is the
- ability of the viewer to pan, zoom and do 3D
orbit rotation in real time. For the non-CAD
user there is the handy feature of meastre-
ment teols and markup. Hyperlinks can be
added to the drawings as well.

The VoloView online demo can be previewed
at  htip//www3.autodesk.com/adsk/index/
0,,224914,00.html#

Autodesk WHIP! Viewer

If you create a DWE files with AutoCAD R14,
LT98, 2000 and ET2000, and vou have down-
loaded the free Autodesk WHIP plug-in, you
have saved yourself a number of steps. You can
launch your Web browser and drag a DWF file
into the browser window. You can launch your
browser, select OPEN in the File menu, and
choose an HTML file that has an embedded
DWF file. You can even double-click on a
DWF file to launch your browser.

Download the WHIP plug-in by going to
htip://www.autodesk.com.  After download-
~ing, chick “grant” and “tustall” and- then
restart the browser. A warning appears that it

is a test site and may have some bugs.
Different releases are available depending on
the browser type and computer.

There are a number of options available, such

as drag and drop, real-time pan and zoom,
layer control, right-click menus, and Microsoft

IntelliMouse support. This software has full
DWF or HTML cutput capacity. You can also
embed WHIP! Files in Microsoft Office appli-
cations, With the URL option of hyperlink
display and viewing a specific view using coor-
dinates, the product becomes a clean-looking
drawing viewer, but with one big drawback:
Autodesk WHIP! does mot offer 3D orbit,
sketch and markup tool, measuring function-
ality, and object enabler support. It is simply a
viewer. HTML (hypertext markup language)
pages on the Web with embedded WHIP files
can be viewed once the plug-in is downloaded.
Navigation is available, but requires keyboard
and mouse activity. Navigate within a drawing
by left clicking and dragging you-r mouse.
Switch modes from zoom to pan, by right
clicking on your mouse. Select a hyperlink by

~ holding down the shift key and clicking on the -

link.

CAD Web Product Comparison

Feature Actify Avtodesk Autodesk
SpinFire Viewer Volo View Express | WHIP! Viewer
and Publisher
Free viewer downlcad yes yas ves
OPTIONS:
View DWG yes yes no
View DXF yes yes - one
View DWF yes yes yes
3D orbit yes ves no
Sketch and Text Markup too] yes yes no
Measure ool yes no no
Obiect enabler support yes yes no
Print yes yes yas

This chart compares several free softwares for displayving CAD drawings on the Internet.
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neering design graphics to be:
» developing 3-D visualization skills
» parametric modeling
» 3-D solid modeling
* frechand sketching.

In another survey (Clark & Scales, 1999), the
most important future trend identified by
respondents was an “increase in 3-D paramet-
ric modeling”. Several authors have described
early efforts to incorporate 3-D CAD into the
EDG curriculum (Manner, 1996; Juricic &
Barr, 1996; Howell, 1995).

Another trend is the increased integration of
design into the first-year curriculum. Many
engineering educators are experimenting with
the incorporation of design activities 1mto
introductory graphics courses (Kallas et al,
1996; Leach & Rajai, 1995).

To make room for these new topics, tradition-
al topics such as descriptive geometry and
instrument drawing are being reduced or elim-
inated. New curriculum models for EDG are
being developed (Bertoline, 1993), and excel-
lent textbooks have emerged incorporating
some of these changes (Bertoline et al., 1998,
Lockhart & Johnsen, 2000). Fundamental
principles-based courseware for 3-D CAD is
still very scarce, but progress is being made to
identify and eclucidate common themes
(Weibe, 1999), and excellent coverage is begin-
ning to appear in textbooks (Lockhart &
Johnson, 2000).

Western’s Engineering Graphics Course

At UWO, approximately 250 freshman engi-
neering students take a common Engineering
Graphics course over a 13-week semester. This
course introduces students to the engineering
design process, and the principles of graphics
and 3-D) modeling in the creation, visualiza-
tion, communication, processing and docu-
mentation of engineering designs. Sketching
and CAD are used to create multiview and pic-
torial drawings, auxiliary and section views.
Students are introduced to parametric 3-D
part modeling, assembly moedeling, rendering,
and production of working drawings from

5
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CAD models. Other topics inc
sioning and tolerancing, projectio
drawing standards.

In 1998-99, this course was
revamped by increasing the sketc
sis, eliminating descriptive ge
introducing solid modeling usin
to supplement 2-D CAD using A
1999-2000, Solid Edge and Au
emphasized equally, and a majo.
concurtent engineering design
introduced for the first time as
this paper. The project was wort
course mark, and was complemer
tional sketching assignments
assignments, an AutoCAD practi
class quizzes, and a final written

Parametric Modeling and Solid E
Solid Edge from Unigraphics Sol
resentative of parametric solid n
used in industry. Conceptually it
lax to other modelers, including
Mechanical Desktop, SDRI(
Pro/Engineer and others. Soli
Windows-native midrange pac.
much easier to learn and use tl
packages like I-DEAS, withou
much functionality.

It is worth noting here that there
fusion and inconsistency about
this “solid modeling” software.
“parametric®, “constraint-base
based” are used interchangeably
tively. Further, most of these sy:
pass assembly modeling as well.
this class of software offers the fo
bilities: feature-based parametri
ing, assembly modeling, associ:
production, and rendering.

Project Descripfix
A team-based design project was
take students through all stages ¢
rent engineering design process
and engaging way. Each team w
design an innovative and imag
toy. More specifically, the teams

20  FEngneering Design Graphics Journal



w inte

to define the problem, generate and sketch
alternative design ideas, select the best design,
generate a detailed design model in Solid
Edge, and produce design documentation in
the form of Solid Edge working drawings and
renderings. - ‘

The use of Lego offered several advantages.
Lego kits are widely available at low. cost, the
Lego pieces are well suited to the capabilities
of feature-based modelers, and the pieces snap
together in a standard way to create assem-
blies. Only standard Lego pieces were mod-
eled i the creativity lay in selecting pieces to
use, and assembling them in interesting ways.

Learning Objectives
and Pedagogy

Focusing on Fundamentals

The emphasis was on having students learn
the fundamental concepts of parametric solid
modeling, rather than the detailed use of a
particular software package. It is clear that
there are fundamental concepts shared by all

. leading solid modeling packages, and that dif-

ferences are mostly in terminology and user
interfaces.

Unfortunately, most currently available CAD
training- material focuses on learning specific
packages rather than emphasizing fundamen-
tals. For example, some AutoCAD manuals
devote a full chapter to various ways of con-
structing lines, and in the process completely
obscure the basic principles of defining lines.
On the other hand, general CAD and graphics
textbooks tend to be out of date, with little or
no coverage of solid modeling principles. So
far, only Engineering Design Communication
by Lockhart and Johnson (2000) contains good
generic coverage of modern parametric model-
ing. :

In addition to lectures and textbeok material
(Bertoline et al,, 1998) on the design process
and general engineering graphics, this course
relied on a set of generic PowerPoint lectures
developed by the author to cover the basic
principles of solid modeling. A total of about

r 2.0 0 1

six lectures were devoted to the topics
described below.

1. 3-D Modeling and the Design Process

Types of models and representations used in
engineering; types of modeling systems (2-D,
wireframe, surface and solid modelers); com-
parison of design using 2-D versus 3-D CAD.

2. Solid Modeling

History and types of 3-D CAD systems; prin-
ciples of feature-based modeling; the model-
ing process (sketch profiles and extend into 3-
D}; generic tools for creating features (protru-
sions, cutouts, sweeps, lofts, revolutions, treat-
ments); feature history trees; modifying geom-
etry. :

3. Constraini-based (Parametric) Modeling

Design intent; constraint types (ground, geo-
metric, dimensional); smart sketching tools
(automatic application of constraints during
sketching). '

4. Assembly Modeling

Definition, applications and examples; assem-
bly hierarchy (assembly trees); assembly con-
straints or relations; mechanism modeling.

5. Generating Drawings from 3-D Models
Associativity between models and drawings;
defining drawing standards; laying out views
{principal, section, auxiliary, details); adding
dimensions and notes.

6. Rendering and Visualization

Lighting; shading; material appearance; tex-
ture mapping; shadows and reflections;
antialiasing; ray tracing; animations; VRML.

Self-directed, Project-based Learning

No lecture or lab time was devoted to formal
Solid Edge training. Principles and methods
were demonstrated in the lecture, but students
were not expected to remember or repeat the
detailed steps. Students were urged to learn
the basic operation of Solid Edge by following
the excellent on-line tutorials on their own.
Only three 3-hour lab sessions were scheduled
for Solid Edge, so students were expected 10
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printed or “submitted”. All course marks were
recorded in a shared Excel spreadsheet located
in a secure, shared network directory. This
allowed instructors and authorized teaching
assistants to enter marks directly without pro-
ducing redundant or inconsistent records.
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Figure 1 Opening and viewing student files an o shared
nefwork drive

This process worked relatively well, although
sometimes it was difficult to determine which
files to open for evaluation. Most problems
occurred when students failed to save files to
the correct locations. Tor 250 students in 62
teams, the total disk space usage reached
about 1.5Gb by the end of the term.

Other Issues and Lessons
Experience with this project exposed several
issues that need to be addressed in fature iter-
ations. - Generally, problems and issues were
minor, and could be overcome with proper
planning.

Instructor and TA Software Knowledge

Since each project was unique, students came
across difficult modeling problems that were
not well documented and were often beyond
the expertise of the instructor and teaching
assistants. In particular, the TAs had little or
no solid modeling background, and were
unable to provide much detailed help.
However, once students realized someone
would not just show them how to do the mod-
eling, they spent more time with the tutorials
and on-line help to learn for themselves.

An advantage of using Lego is that the same
pieces and modeling issues come up again and

5
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again. This makes it easier to create a
base of specific tips and techniques to us

Software Glitches and Limitations
Contrary to marketing claims, every
package has bugs, poorly decument
implemented features, and limitations.
are normally discovered through use. c
software, and work-a-rounds must be f
Many of the modeling problems encour
were due to limitations of the. software
As these problems were encountered, tip
procedures were posted on the website.

Often these glitches and limitations disa:
in the next release of the software. Pro
like Solid Edge are evolving very rapidly
major new releases every six months or s

Simplistic Modeling Approach

dolid modeling packages provide many 1
ods and tools for part modeling. Due to Iz
time, students would typically discover o
two tools and techniques, and create ¢
thing with them. Hence, students cr
cemplex parts using nothing but protru
and cutouts. Powerful tools like feature
terns, mirroring, etc, remained undisco
and unused. More time needs to be spe
really understand and explore the mod
techniques that are available.

Confusion about Deliverables -

Students tend to be uncomfortable with
ended assignments, and want to know ex
what is required. During the first offeri
the project, there was confusion about
expected deliverables, and hence the re
were highly variable. It cannot be asst
that students understand what is expe
when they are asked for a multiview dray
or a rendering. During the second offe
much more explicit instructions, exam
and evaluation criteria were posted on
website.  Student renderings from the
project were also posted to serve as exan
and motivation. There were far fewer ¢
tions from students during the second pr¢
but as always there were a few who chose
to follow the instructions. '
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File Sharing Problems

Solid Edge is designed to simplify sharing of
files on a Windows network. In particular,
assembly models contain links to the network
paths of the included part model files.
Problems arose when students worked on parts
and assemblies at home, then copied the files
to the network drive. In many cases, links in
the assembly models were broken when part
model files were not in the expected locations.
Another major problem was students saving
model files in their personal network directo-
ries, not realizing that no one else would be
able to access them. These problems could be
overcome with a better understanding of Solid
Edge’s file management capabilities and limi-
tations.

Results and Samples
Each team was required to submit a set of
design sketches showing preliminary ideas.
These sketches included multiview drawings,
pictorial drawings, assemblies, section views,
etc. as required. Each student was required to
submit multiview and pictorial sketches of an

_individual part. Following this, the students . ..

individually created the solid models of the
individual parts using Solid Edge. The team
came back together 1o assemble the part mod-
els, render a pictorial view of the assembly,
and create a set of working drawings.

Figure 2 shows a sample sketch of a part, of
average quality. Figure 3 shows an above aver-
age sketch of a preliminary design idea. Figure
4 shows a Solid Edge part model of typical
complexity. Note that only six feature opera-
tions were required to model this part. Figure
5 shows a typical exploded assembly drawing,
and Figure 6 shows a typical detail drawing.
Figure 7 and Figure 8 show renderings of two
designs of typical complexity.

Student Feedback
After the first offering of the project in the
September 1999 semester, an on-line survey
was used to collect student feedback. A total of
61 responses were submitted, representing
about 25% of the enrolled students. Selected
results are presented in the following sections.
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Buchal 25




voluvume 6 5 nuvmber |

Fem Horter Tite | i

1 B Rlsck 124101 1 ;

2 i Blua flock 2

3 Lxd Chasis i

i be? Wie] Hett Blork 1

5 1% Thin Blotk 2

6 Ik Thik: Bazk 1

1 hested Frait End Bk 1

8 Stes rirg whaal SAnft 1

g Slaering Whes! 1

3] Winddhis b 1

1t Raas Argled Block 2

w |Weltwe 7

[ e} Fim 4

# Hark: Bither Tire 4

| Sugprrd Bug 1

13 Speker 1
GRARN Tha University of Wastern Ontario
Fow Foree Four
Dote: April 4700 Exploded Lego Assarnbly

"xu‘!a 2 ‘ [ |

Figure 5 Lxploded assembly drawing of a final design

TR A8

L IR B 7 asv

£ 748

Galdal

SECTION A-4

Teom X Lego Pisce 27

cale 1] ES 0294 |

Tssi2r | She=l A4 Wide | 1.1

Figure 6 Delail drawing of o part

26 [ngineering Design Graphics Journal




r 20 01

Figure 7 Rendered image of o typical final design

Interest and Perceived Relevance

As indicated in Figure 9 and Figure 10, stu-
dents found the CAD software to be the most
interesting part of the course, as well as the
most relevant.  Students also recognize the
value of sketching skills. Overall, student per-
ceptions of important topics correspond well
with surveys of EDG educators.

 Interestingly, students consider AutoCAD to

be highly relevant despite our efforts to convey
the advantages of parametric solid modeling.
This is probably a reflection of AutoCAD’s
current dominance in the industry, and stu-
dents see AutoCAD experience as a require-
ment for getting a job. Also, many of these stu-
dents are heading into electrical, chemical and
civil engineering, where 3-D modeiing is
either inappropriate or immature.

Self-directed Learning

The author initially estimated students would
spend 20 to 30 hours to complete the project,
including learning the software. The survey
results (Figure 11) show this was about right.
Some students spent much more or much less
time than average, and this probably corre-
sponds to the range of resulting project quali-

1y.

While there was a range of responses, students
generally rated Solid Edge above average in
ease of use and quality of on-line rutorials.

Figure 8 Another fypical rendered design

Generally, students who put the time and
effort into doing the tutorials gained enough
lnowledge to complete the project. Some par-
ticularly ambitious students discovered the
limitations of Solid Edge and its documenta-
tion when attempting more advanced tasks.

Course Website
The course website was the main vehicle for

UEommuiicating project  requirements and

other information to students. The website
was updared and enhanced frequently as nec-
essary. Students rated the course website as
good to excellent.

Educational Objectives

Student perceptions of achievement of educa-
tional objectives were assessed by responses to
the following three survey questions:

* “Overall, how was your experience
working on a team on this project?”

+ “How well did this project develop your
overall appreciation of the design
process and the use of 3-DD CAD?”

= “YWhat is your overall assessment of the
educational value of this project?”

As summarized in Figure 12, student response
to working in teams was positive, students per-
ceived the educational value of the project to
be high, and that they felt the learning objec-
tives were successfully achieved.
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Conclusions

While this is by no means a controlled

research study, several useful conclusions can

be drawn nonetheless. Our experience sup-
ports the following conclusions:

* Freshman engineering students are capable
of completing a fairly complex solid model-
Ing project in as little as 20 hours. This
makes it possible to incorporate such pro-
jects even as a minor component of a one-
SEmester course,

» Current solid modelers like Solid Edge are
sufficiently easy to use that students
require little or no formal instruction.
Students can learn the basics of the soft-
ware themselves in just a few hours. .

* Unique team-based projects are feasible
and manageable even for large class sizes,
as long as general guidelines and specific
deliverables are clear.

¢ (Generic courseware and textbooks are
required to cover the basic concepts of para-
metric modeling. Experience suggests that
simply using the software does not lead to
an appreciation of generic concepts, and

- that most software training focuses too

much on detailed software operation with-
out sufficiently exposing these concepts.

* Student response to team-based design and
modeling projects was very positive, with
most feeling that it was an excellent learn-
ing experience. This supports the view that
team-based design projects improve moti-
vation and engagement in achieving the
learning objectives.
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Modelers for Use in an Engineering Graphics Course
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Abstract

With the increasing popularity of constraint-based modeling software, the question we graphics educators

must now answer has shified from “Why?” to “Which package?” As educators, we often strugple to walk

the fine line betwween doing what is best for our students and doing what industry wenis us to do. Thi: is

particularly true when it comes to the selection of the specific software packages we use tn our courses. Lozal

or regional tndustries may exert pressure divectly or indivectly through thetr hiring practices to cORvInCe us

to use the same software packages that they use. In this way thev can reduce their need to pay for train'ng

for the engineers or technologists that they hive. This paper will examine student perceptions in learning 1o

different commercially available constraint-based modelers. Personal obseroations of the authors in tea h-

" ing these two software packages will also be ncluded n the paper.

Background

In 1990, an NSF-sponsored symposium was
held in Austin, Texas on the modernization of
the Engineering Design Graphics (EDG) cur-
riculum (Barr & Juricic, 1990a). This sympo-
sium stemmed largely from the work of Barr
and Juricic who had been awarded an NSF
grant to develop a “modern” model EDG cur-
riculum (Barr & Juricic, 1990b). The result of
this curriculum modernization project was to
recommend that graphics instruction begin
with 3-D modeling and end with 2-D drawing
standards and conventions. Recently, with the
development of 3-D constraint-based model-
ers, this new technology is viewed as the basis
for EDG instruction (Ault, 1999). Wiebe
(1999) compared four different constraint-
based modelers currently in use in graphics
education and found that there are many
“common themes” among the software pack-
ages.

American industry is embracing constraint-
based meodeling on a widespread basis
{(Halliday, 1996, Kensinger, 1996, Beckert,
1996). For example, Ford Inc. worldwide
{MiHs, 1996) and XEROX recently adopted
I-DEAS software as their design and analysis

standard. Pro/E has been adopted as the
design standard for other midwest companies
such as Mercury Marine, Caterpillar, and
Harley Davidson. AutcCAD has always had
and continues to have a strong following in the
engineering community, especially for smaller
companies. This has greatly increased the
demand for engineers who are well-versed in
constraint-based modeling techniques not
only for these companies but also at all of the
suppliers who work with the companies in the
design and manufacture of engineering sys-
tems.

AT Michigan Tech we have a long history of
using SDRC’s I-DEAS software for senior-
level courses in Mechanical Engineering and
for a freshman-level CAD course in the
General Engineering Department. For our
freshman Mechanical Engineering graphics
courses, we used CADKEY for many years and
have recently switched to Pro/E. During the
1998-99 academic vear, the authors of this
paper taught two introductory graphics cours-
es for Mechanical Engineering students. In the
first term, the students were taught to use
Pro/E and in the second term they were taught
to use I-DEAS. At the end of the two course
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Figure 1 Somple Pro/E Assignmenis from ME104

sequence, the students were given a question-
naire comparing the two packages from a
“learners” point of view.

Methodology
First-year Mechanical Engineering students at
Michigan Tech enroll in two introductory
graphics courses. This first course, MEI(4,
stresses sketching, orthographic projection,
pictorial sketching, sections and various other
more or less “traditional” graphics topics. Very
little instrument drawing is included in the
course. In addition, students are introduced to

consiraint-based modeling throtgh the use of

Pro/E software. The students complete four
fairly rudimentary Pro/E assignments
designed to introduce the concept of con-
straint-based modeling in general and the
workings of Pro/E specifically. Sample Pro/E
assignments from ME104 are shown in Figure
1. During the 1998-99 academic year, nearly
all of the sections of ME104 were taught by
one of the authors of this paper (Hamlin} who
was himself a new Pro/E user. The course met
for three one-hour sessions per week for a total
of 30 hours (Michigan Tech is currently on the
quarter system). Approximately four sessions
were devoted to in-class demonstrations of the
workings of Pro/E and students were required
to complete their Pro/E assignments on their
own after hours. Student Assistants were avail-
able in the computer labs during specified
hours to assist ME104 students with the work-
ings of Pro/E in the completion of their assign-
ments as needed.

Most students who learned Pro/E in ME104
went on to further their skills with the soft-

ware in their subsequent MEI105 course.
MEI105 is the second course in the graphics
sequence with a focus on the design process,
manufacturing methods, tcamwork, and
GD&T among other topics. Through one twist
of fate or another, the other author of this
paper (Sorby) ended up teaching a section of
ME105 in the spring of the 1998-9% academic
year. As part of the political maneuverings that
resulted in this teaching assignment, she was
given permission to teach her section using
I-DEAS software instead of Pro/E which

meant that the students in that class were
forced to learn a brand new package all over

again from the beginning. In the scheduling
booklet for that quarter, notification was made
that I-DEAS software would be used in the
section so that students were aware of the fact
that they were going to be required to learn a
new package if they enrolled in that particular
section of the course.

In ME103, students meet for two hours of “lec-
ture” and for two hours of supervised comput-
er lab per week. For the first six weeks of this
offering of the course, topics such as teaming
and the design process were covered during
one day of lecture and demonstrations of
I-DEAS software were conducted during the
remaining hour of lecture cach week. The lab-
oratory sessions during these weeks were
devoted to exercises designed to demonstrate
the workings of I-DEAS software. Students
were also required to complete homework
assignments using the software during this
portion of the course. For the remaining four
weeks of the class, fecture time was speni on
topics such as machining processes, thread
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Figure 2 Sample F-DEAS Assignments from METOS

specifications, and GD&T. Lab time was open
and staffed with a student assistant to allow
students time to work on their design project
for the course. For the project, student teams
of four were required to work together in the
design of modular playground equipment.
Each team was required to model at least six
different modular units and then to assemble
these modules in at least three different con-
figurations. Figure 2 shows typical I-DEAS
homework assignments completed by the stu-
dents during the course and Figure 3 shows
examples of their resulting design projects.

Thirty-six students (mostly in their first year)
enrolled in the section of MEI0S that was
advertised with I-DEAS instruction. During
the first few weeks of this section of ME105, it
was noted that there were several comments
from students regarding things that I-DEAS
did better than Pro/E and things that Pro/E
did better than I-DEAS. Through these inter-
actions with the students it was decided that
we should survey the students at the end of the
quarter regarding some of these issues. At the
same time, we were also in the process of mak-
ing decisions regarding software utilization in
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our common first-year engineering program,
and we felt that the student perceptions in
learning these two packages would be useful in
those discussions. The results from this survey
are presented in the following.

Survey Resulls

More than 90% of the students in the section
had completed ME104 in either the Fall or the
Winter term of the year and had Brett Hamlin
as an instructor, so most students had had
recent exposure to and work with Pro/E. The
students were also asked why they had signed
up for this particular section of MEIQS.
Twenty students responded that they specifi-
cally wanted to learn [-DEAS software and
eight responded that this section fit their
schedule best, Two students gave other reasons
for enrolling in the section. Representative
comments for this question included:

1. It was a vervy fortunate accident,

2. 1 dido’t know it was I-DEAS,

3. I did not like Pro/E very much. It had a

lot of file problems.
4. Twas told I-DEAS was a better program
than Pro/E.

The remaining questions on the survey had to
do with how comfortable they were in using
Pro/E and in making comparisons between
learning the two software packages. In the fol-
lowing sections, the survey results are present-
ed for cach question by the indicated figures,
Representative comments, when noted, are
also given for each question.

» Before starting ME105, how proficient
did you feel you were with Pro/E
softwarer (Figure 4)

* Do you feel that your prior knowledge of
Pro/E software helped you or hurt you in

* your ability to learn I-DEAS and why?
(Figure 5)

Representative Comments:
1. All programs are basically similar, and
work on the same principles.
2. I knew how to use the computer better
than when I started Pro/E.

nuvmber H

3. I knew what the basic requirements were
for solid modeling an object.

4. Kind of knew the ropes.

5. There are some similarities between
I-DEAS and Pro/E.

* Of the two software packages you
learned (Pro/E and I-DEAS), which do
vou think is easier to learn from a stu-
dent’s standpoint? (i.e., starting from
scratch) (Figure 6)

» Of the two software packages you
learned (Pro/E and I-DEAS), which do
vou think is easier to use effectively from
a student’s standpoint? (i.e., vou can
make 1t do what you want it to) (Figure?)

« Of the two software packages you
learned (Pro/E and I-DEAS}, which do
you think is easier to use creatively from
a student’s standpoint? (i.e., you can be
“creative” with it when using it) (Figure
8

* Asvou may know, Michigan Tech will be
moving to a common first year for engi-
neering students in the fall of 2000, We
are in the process of determining soft-
ware packages to be used in the first year
engineering courses. Of Pro/E and
I-DEAS, which do you think would be
more suitable for inclusion in the first
year courses and why? (Figure 9)

Representative Overall Comments:

1. I-DEAS is easier to use (14 students
responded with comments worded along
similar lines—easier to use, easier to
understand, easier to learn, ¢tc.)

2. I-DEAS has a better interface.

3. I-DEAS is an easy program to use and
become proficient with. By grasping the
caoncepts easier you can do more with the
program.

4. 1 think multiple platforms should be
used so that students can see the advan-
tages and disadvantages of different soft-
ware,
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5. T-DEAS is easier to learn and less frus-
trating to work with than Pro/E.

6. I think if you learn I-DEAS first, Pro/E
would be a lot harder to learn.

In addition, students were asked to indicate
the features of each software package that they
particularly liked or disliked compared to sim-
ilar features on the other package.
Representative comments from the students
are presented in the following:

* What features of Pro/E do you like better
than similar features in I-DEAS?

5

1. The way entities are selected in Pro/E is

usually casier than I-DEAS.

2. The pull-down menu that stays up so you
can see all your options.

3. Only the icons that I can use show up on
the screen. So the order of making the
project is given.

4. None (10 students responded in this
way).

* What features of [-DEAS do you like bet-
ter than similar features in Pro/E?

E. Most of them. The modeling and assem-
bly set up.

2. Extruding unconstrained parts and
drawing.

3. Sharing files in the Library.

4. It’s a lot easier to extrude and cut fea-
tures out of parts.

5. The ability to create 2-1 sketches on 3-D
parts.

6. Faster, easier to build basic parts and
make basic operations.

7. All or Everything (6 students made this
comment),

8. Six students commented that the user
interface and icons make I-DEAS easier
to Use.

9, Constraining in I-DEAS is much easier
because it shows what is unconstrained
much better.

* What features of Pro/E do you particu-
larly dislike?
1. It’s too nit-picky.

mber ;

2. Having to define everything first.

3. That you have to go through like 7 pull
down word menus for one alteration.

4. Tt is menu driven.

5. Four students commented that they did-
n’t like working with the datum planes.

6. Four students commented that they did-
n’t like constraining things in Pro/E.

7. Overall difficult to find things.

* What features of I-DEAS do you partic-
ularly dislike? : :

1. Selecting multiple parts in I-DEAS was
either very difficult if not impossible.

2. Library/Bin can be really confusing,

3. There is no Undo.

4. You could not draw on curved surfaces (2
students).

5. There is not a student version available
yet (2 students).

6. Master Assembly (2 students).

7. The drafting set up. ‘

8. It’s hard to remember what all the but-
tons do.

9. None (2 students).

Instructor Observations
Sorby has been teaching using I-DEAS soft-
ware since 1987. She currently teaches a first
CAD course for the General Engineering
Department (GN135) at Michigan Tech that
utilizes I-DEAS for 3-D meodeling and
IntelliCAD for 2-D drafting. In all, it seemed
that the students in this section of ME105 were
able to learn I-DEAS much more quickly than
students in her typical GNI135 course. The
questions they asked during in-class demon-
strations were at a much deeper level than
those normally fielded in GN135. The ability
to learn the software more readily when com-
pared to GN135 students was also observed
during lab sessions where the TA (who also
teaches GN135 lab) noted that he rarely
answered any questions—students just came
in, did the work and then left. The fact that
they seemed to have an easier time learning
the software is probably due to the fact that
they had the previous experience with Pro/E.
As noted by the students—they already knew
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the basic procedures, they just had to learn to
apply them in this new software setting.

In performing demonstrations of how things
were accomplished using I-DEAS in ME105,
there were several occasions where the class-
room “erupted” in comments. This appeared
to happen mostly at times where a procedure
was perceived as “easter” in I-DEAS than in
Pro/E. One example of this was in renaming
and modifying dimensions on a sketch.
Students commented that in Pro/E there was
no way to name dimensions and they had to
“remember” the dimension number for each
dimension in order to set up equational con-
straints. The consensus was that this was a
“pain” to do in Pro/E and that this seemed
much easier to do in I-DEAS.

It is also observed that there are other possible
reasons for the students to self report so
strongly in favor of I-DEAS over Pro/E.
Because students can’t unlearn techniques and
thought processes developed in the first graph-
ics course, and students may mis-interpret this

~as the “easiness” of I-DEAS. In ME104 only

the basics of the software were taught with the
understanding that the student would develop
more advanced skills in subsequent courses.
Another possible reason student may favor
I-DYEAS is that the hardware used in the class-
es were significantly different. I-DEAS users
used only Sun Ultra 10 work stations with 20”7
moniters while Pro/E users worked on
Pentium 1530+ with 177 monitors. Having
taught classes using both I-DEAS and Pro/E,
Hamlin points out he prefers certain opera-
tions in I-DEAS, for example, combining two
independent objects to form a single part-an
ability not found in Pro/E. (Students also
noted this on their surveys as an improved fea-
ture of the software.)

Software Selection Criteria
As educators we make many decisions regard-
ing how and what our students learn. When
selecting a software paclkage for use in a course
we should keep in mind several factors:
1. ease of learning,

2. ease of use,

applicability to industry,

4, ability to integrate throughout the
curriculum (i.e., the ability to use the
software in more than one course),

5. alignment with the goals of the course,
and

6. hardware requirements and cost.

W

A secondary issue to consider is the amount of
technical support a given software company
will provide after the decision has been made.
However, too many times we are willing to
focus only on what industry wants us to teach.
We hardly ever consider ease of learning, ease
of use and the ability to integrate within the
curriculum when making these critical deci-
sions. If we choose a software package that is
inherently more difficult to learn and more
difficult to use effectively, students will
become overly discouraged and we will spend
a disproportionate amount of time in training
rather than educating. If we choose a software
package that is less likely to be integrated
within upper division courses within the cur-

riculum, then we will be “wasting our time”

and will miss out on an opportunity to work
with instructors of upper division courses in
the development of a “cohesive”™ curriculum.

We all seem to agree that if our students learn
one package they will have an easier time
learning a second, similar package. This seems
to be borne out by the students who partici-
pated in this offering of MHE103. However,
instead of choosing the package that is “right”
for our students, we often choose the package
that is “right” for local industry. If our stu-
dents will have a much easier time learning a
second constraint-based modeler, shouldn’t
these companies be willing to invest in the
limited training necessary for their employees
to learn the package that they have in-house?
We believe that to let industry dictate the spe-
cific software packages we feature in our
courses, without considering other important
factors, is to provide a disservice to our stu-
dents.
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Conclusions

It is clear from the feedback of the students
enrelled in this special section of ME105 that
they feel that I-DEAS is a much easier soft-
ware package 1o learn and to use when com-
pared to Pro/E. As one student commented on
his survey when evaluating I-DEAS: “It was
just easier to use. A child could learn how to
use this, and I feel vou could do more stuff
with it.” Certainly, the fact that they learned
Pro/E first and I-DEAS second has bearing on
the results of this survey, however, we don’t
believe that this means that these results can
be discounted out-of-hand. Some would argue
that students would tend to favor the first
package they learned and not the second.
Based on the feedback that we received from
these students, and from our own experiences
in teaching CAD courses, at Michigan Tech we
have decided to utilize I-DEAS software in our
first-vear engineering courses. We believe that
I-DEAS software is superior to others we
looked at for each if not all of the factors for
consideration. This decision has made some
industries in the state happy and others not so
happy, however, we feel strongly that this deci-
sion is in the best interest of the educational
needs of our students.
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2001 ASEE National Design Competition
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This year’s competition in Albuquerque will
not only be challenging and fun, but will also
force your students to really stay on target.
Participants must design a device that will
rapidly fire ping-pong balls at a target placed
at distances of 15, 20, and 25 feet, They will be
scored by how many they can place on target
in only 30 seconds from each distance. The
firing competition will take place on Sunday,
June 24,2001. Design teams who cannot be
there in person may send their engineering
design report along with a video, which
demonstrates the operating principle and
accuracy of their design.

Requirements and Limitations
1. The launching device must be small enough
to fit into a 3 Ft. x 3 Ft, x 3 Ft. box while in
its ready-to-fire posture.

.2..Launch. power. must. be. provided. by stu-......

dents (Rubber bands, rubber tubing,
springs, air pumps, catapults, etc.).

3. Explosive or flammable propellants are not
permitted (no potato cannons, fireworks,
etc.)

4. Safety guards must be provided where
appropriate.

5. Members of the firing team must wear eye
protection.

6. Only one ball may leave the launch device
at a time.

Scoring Criteria
1. Teams will get one point (1) for each ball
that hits any part of the target board before
it hits the floor, and three points (3) for
each ball that goes through the hole without
first hitting the floor. The team score will
be the combined total from each distance
(15,20, &25 ft). Actual firing can take place

during the spring semester at participating
colleges and the teacher can send a video
{VHS format)} to verify the accuracy claimed
in the written report.

2. Engineering Graphics is a major portion of
the score and must include fully dimen-
sioned orthographic views, an assembly
view, and pictorials of the device. Solid
models are also acceptable for the pictorials,

3. The target is a 3 Fr. x 3 Ft. square of ply-
wood or cardboard that has an 18” diameter
hole in the center. It must have its bottom
edge on the floor, facing the firing device,
and its back edge must be elevated so that
the board makes a 30( angle with the floor.
The firing distance is measured from where
the front edge of the rtarget contacts the
floor to the nearest part of the firing device.

the vertical plane of the firing line.

4. A typewritten engineering report complete
with calculations, trial results, and graphics
must accompany the launcher device. This
will account for the greatest portion of the
team grade. Point values for each element
of the repori and timely updates will be
posted on the contest website at:
http://edg.tamu.edu /asee_nedge

5. A VHS videotape of the device in action
may be submitted with the report to accom-
modate teams who will be unable to attend
the contest in Albuquerque. The video
should clearly illustrate the operating prin-
ciple, the physics or mechanics involved,
and should include all team members.

6. Teams sizes may be between 3-5 students
who are currently enrolled at the sponsoring
institution. A single institution may spon-
sor a maximum of three design teams.
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7. The judging for all entries will take place at
the ASEE Annual Conference in
Albuquerque, NM on Sunday, June 24, 2001
in the exhibit area.

How to Enter
Complete the entry forms and return them to
Texas A&M by the dates indicated. They may
be returned via surface (snail-mail) or by e-
mail to: Vinson@entc.tamu.edu

With the option of using videos in licu of stu-
dents making the trip we hope to have a much
greater participation than in past years,
Hopefully, you and your students are just as
excited about this opportunity as we are. We
are also creating a website for the contest.
Additional details, updates, and information
may be found at: hitp//edg.tamu.edw/asee
nedgc

Thanks for your participation.

Dr. Jerry Vinson, Chairman

2001 National Engineering Design
Graphics Competition

Questions
Call Jerry Vinson or C0O-Chair Mart Whiteacre
at 979-845-1633 if you have any questions. Or
email to Vinson@entc.tamu.edu or
M-WHITEACRE@tamu.edu

ENTRY FORMS MAY BE FOUND ON NEXT PAGE
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Participation Grant

Nathan W. Har
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duate Student

Six Graduate students applied for
this year’s grant. The two students

chosen were: Nancy E. Study,

working on her Ph.D.

in Computer Graphics

and Curriculum and

Instruction at Purdue University, and

Nathan W. Hartman working on his

Ph.D. in Technical Education at North

Caroling State University. Each

received a

$500.00 check

from Stephen

e

tman

Schroff of Schroff

Development Corporation. We thank

Stephen for his generosity in funding

this yearly grant.
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2001 ASEE NATIONAL ENGINEERING DESIGN GRAPHICS COMPETITION
PROJECT INTEREST FORM
Albuguerque, NM

QOur institution is considering submission of student design projects

Number of Freshman projects (3 permitted)
Contact person at your institution

Full Name

Address

Phone ( ) Fax ( ) e-mail

Please mail to: Dr. Gerald Vinson, Texas A&M University, ETID/EDG Department, College
Station, TX 77843-3138 or send via e-mail to Vinson@entc.tamu.edu

This form is due by May 25, 2001 or permission by contacting Jerry Vinson at Vinson@ento.tamu.edu

2001 ASEE NATIONAL ENGINEERING DESIGN GRAPHICS COMPETITION
' - REGISTRATION FORM -
Albuquerque, NM

All the information on this form should be the same as you wish it to appear on any award.

Advisor(s)

Scheel

Address

Phone { ) Fax ( ) e-mail

Team Members (limit of five)

Please mail to: Dr. Gerald Vinson, Texas A&M University, ETID/EDG Department, College
Station, TX 77843-3138 or send via e-mail to Vinson@enic.tamu.edu

This form is due by Fune 4, 2001 or permission by contacting Jerry Vinson at Vinson@entc.tamu.edu
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[ Vice Chair ]

Sheryl Sorby

Sheryl received a PhD in Mechanical
Engineering from Michigan Technological
University in 1991. She primarily teaches
freshman graphics courses and computer
aided design. She currently is an Associate
Professor of Civil and Environmental
Engincering at Michigan Tech and the
Director of General Engineering. She was
charged with development and implementa-
tion of a common first year engineering pro-
gram that began in the fall of 2000. Her
research and teaching interests are in the areas
of spatial visualization and experimental
mechanics. She has been actively involved in
the EDGD since attending her first meeting in
1994. She was the Program Chair for the
Madison meeting and has presented numerous
papers at the mid-year and annual meetings of
the division. She is a member of the
Engineering Design Graphics Journal Review
Board.

Movustafa Moustafa
Professor Moustafa received his BS in
Mechanical Engineering from the Higher
Institute of Technology in Egypt in 1964. e
received a Masters of Engineering degree in
Machine Design from the University of
Illinois in 1976 and another Masters of
Engineering in Structures and Stress Analysis
from the University of Iilinois in 1979. He
completed the Ph.D. course requirements in
Structural Analysis in Civil Engineering at
OId Dominion University.

Professor Moustafa's interest is in the area
of Mechanical Systems design such as com-
puter-aided design, computer graphics, 3-D
modeling, stress analysis and design for safety.
Professor Moustafa is a certified manufactur-
ing engineer and is active in professional soci-
eties such as SME, ASME, ASEE and has
served in many executive capacities and pre-
sented a number of papers in scientific confer-
ences. He also participated in a number of pro-
jects with the Technology Application Center
at Old Dominion University,
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Patrick Devens
Pat Devens is an assistant professor at VPI &
SU and teaches computer-aided design, pro-
gramming, and engineering fundamentals.
He received his B.S. at the United States
Military  Academy and M.S. in Civil
Engineering at VPI & SU. He has authored
numerous publications and developed and
directed several engineering programs. His
project accomplishments include a $23 mil-
lion renovation and a $30 million new facility.
He has managed annual facility
operation/maintenance budgets exceeding

*$2.5 million and provided engineering support

throughout the world. He is an active member
of the ASEE's Freshman Engineering and
Engineering Design Graphics Divisions.

Thomas Krueger
Tom is a Teaching Specialist in the
Department of Mechanical Engineering at the
University of Texas in Austin, where he has
taught since 1994. He teaches the freshman
Engineering Design Graphics course and
supervises and maintains the prototyping lab-
oratory in the department. Tom has authored
several articles on prototyping and has also co-
authored several articles with Davor Juricic
and Ron Barr. He has helped author the work-
book used at the University of Texas in the
graphics area. The workbook has recently

“been upgraded 1o ifichide Both AuteCAD and "

Solidworks modules. Tom received his bache-
lor’s degree from Concordia College in Seward
Nebraska, his master’s degree in Industrial
Education at Texas A&M University as well as
his Ph.D). in Educational Administration from
A&M. Tom has taught as an assistant profes-
sor in the Engineering Design Graphics
Department at Texas A&M University, as a
professor in the Engineering Graphics and
Design Department at Brazosport College and
as an assistant professor in the Engineering
Technology Department at Southwest Texas
State University. Tom has been a member of
ASEE since 1994 and served as one of the co-
chairs of the ASEE Mid-year meeting held in
San Antonio January 6-9, 2001,
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_ Kathryn Holliday-Darr
Kathryn Holliday-Darr has been an Instructor
of Engineering Graphics in the School of
Engineering and Engineering Technology at
Penn State Erie since 1985, She received her
BA in Industrial Arts at the University of
Northern Colorado, and her MA in Industrial
Arts Hducation at the State Universiiy of New
York at Buffalo. Her research and teaching
interests include engineering graphics, visual-
ization, and working with freshmen enrolled
in engineering technology programs. She is
the author of Applied Descriptive Geometry.

Kathy has been a member of EDGD since
1986, presenting papers at ASEE, ASEE-
EDGD, International Conference on
Engineering Graphics and Descriptive
Geometry, and ASEE - North Central Section
conferences. Kathy was the 2000 Oppenheimer
Award winner. She has also received Penn
State  University's Provost Award for
Collaborative Instruction and Curriculum
Innovation {1995) and the Collaborative
Instructional and Curriculum Innovation
Recognition Award (1996). Kathy served as co-
chair for the 1999 ASEE - North Central
Section mid-year conference held at Penn
State Erie.

Kathy taught Industrial Arts at the high
schoal level for seven vears, and is concerned
with how unprepared freshmen are for engi-
neering coursework. She would like to help
address this issue at the high school level.

Ronald C. Paré

Ronald C. Paré is an Associate Professor of
Mechanical Engineering Technology at
University of Houston, College of Technology,
Houston, Texas (1983-present). At UH he has
been a Department Chairman (1985-1986 and
1987-1989) and - Mechanical Technology/
Computer Drafting Design  Program
Coordinator (1990-Present).

Ronald Paré has been a member of ASEE
for thirty-two vears. He has been active in the
Engineering Design Graphics Division since
1970. Engineering Design Graphics Division
activities include: Site Iost & Facilities Chair
2001 Annual Midyear Conference, General
Chairman and Hoest for the 1979, 1992 and
1995 Annual Midyear Conferences, Program
Chairman 1987 Annual Midyear Conference,
Secretary (1973-1974), Award Committee
Chairman (1972-1978), Creative Engineering
Design Display Competition Committee
(1970-1977 & 1992-1998). _

He is the sole surviving author of a
Descriptive Geometry textbook and work-
books currently in their ninth edition.
Professor Paré has been teaching CAD via
Distance Education and over the Internet for
five years.

Professor Ronald Paré has recently
received two significant awards for his profes-
sional service. In 1997 he was presented the
Legion of Merit by the United State Army
upon his retirement after twenty-eight years of
service as an officer in the United State Army
and United States Army Reserve. In 1998 he
was presented with the American Society of
Mechanical Engineers Dedicated Service
Award,
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January 68, 2002
Berkeley Marina Radisson Hotel
Berkely, California

“Traditional

and

Engineering
Desigh
'Grap'hics

= Edu’;aiion”

Papers on various topics related tot his theme are solicited. Abstracts of approximately 200-300
words are due on Friday August 3, 2000. Final papers will be due. Monday October 1, 2000.
E-mail} abstracts to Bob Chin at: chinr@mail.ecu.edu

Robert A, Chin, Program Chair Additional Information:

Department of Industrial Technology Professer Dennis K. Lieu, Facilities Chair
East Carolina University University of California, Berkeley

Phone: 252.328-1633 Phone: 510-642-4014

Fax: 252-328-1618 dlieu@newton.berkeley.edu

MidYear additional information, please check: wwww.me.berkelev.edu/edgd-midyear
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WHAT'S THE BEST PROGRAM ASK THE KID
FOR LEARNING CAD? WHO DESIGNED THIS.

Pyi Sone Maung, won 1st place at the TSA National Competition in
Mechanical CADD using CADKEY® software. Like most technically oriented
high school students, Pyl would rather spend his time designing things
than memorizing long, complex steps in a complicated computer program.

That's why CADKEY rules when it comes to CAD learning tools. There
ars many technical reasons why CADKEY is the best CAD system used in
2D and 3D design, drafting and solid modeling applications.

What impresses Pyi most is that it's easier to learn. Which means he can
start using it right away to make the things in his imagination come alive.

Competitive CAD system are harder (o leam, less user friendly than
CADKEY, and cost much more.

S0, do your students and your supplies budget a favor. No matter what
CAD program you may be using now, see what happens when your kids
get their hands on CADKEY.

For a FREE hands-on deme copy of CADKEY just ask for offer #1099

and we'll be glad to send it to you.
550 Pembroke Sireet

vy CADKEY’
Pembroke, NH 03275

1-800-338-2238 Fax: 1-603-225-7766 | ALl Maung, is currently a freshman at the University of lliinofs

email: sales@TECedu.com, or http://www.TECedu.com at Urbana Champaign. He took 1st place in the TSA Nalionals while
’ a senior ai Rockbridge County High School in Lexinglon, VA using

CADKEY and DRAFT-PAK®.

TECH ED CONGEPTS, INC.

Exclusive Narth American Academic Distributors of:
CADKEY® ¢ ALGOR® = SURFCAM® » DATACAD®

CADKEY and DRAFT-PAK are registered trademarks of Cadkey Corporation.
All ifer brand and product names are trademarks or registared trademarks of their respective owners.
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