Des Moines Area
Community College

COURSE INFORMATION

Acronym/Number CADT 461
Title Design Project 1
Credit breakout 4 2 4 0 0

(credit lecture lab practicum work experience)

PREREQUISITE(S):: MATH 411, CADT 411, CADT 415, CADT 425

COURSE DESCRIPTION:

Detalling individua parts, types of assembly drawings and parts lists will be covered on an individua
basis. Design process and procedures will be discussed. The student shal conform to industry
standards for their design project.

COURSE COMPETENCIES:
During this course, the student will be expected to:

1

Discuss design project conceptions.

1.1 Discuss product markets (consumer, government, etc).
1.2 Examine supply and demand.

1.3 Examinecos andyss.

Associate typica engineering jobs and duties as they pertain to the design project.
2.1 Discussdesgn teams.

2.2  Discuss manufacturing/engineering rdaionships.

2.3  Discuss Product Lifecycle Management. (PLM)

2.4  Examinejob responghilities.

2.5 Examine‘job-shops.

2.6  Discuss company and project security.

Analyze project components.
3.1 Discuss piece parts.
3.1.1 Examine mechanica parts.
3.1.1 Discuss gructura sted mechanica parts— HVAC, etc.
3.1.2 Examinedectricd parts.
3.1.2 Discussdectronic circuit card components (integrated circuits, etc)
versus electrical parts (switches, large circuit breskers, etc.).
3.1.3 Examinecivil engineered parts.
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3.1.3.1 Discuss structurd sted applications.
3.1.4 Examine miscdlaneous parts.
3.2 Distussassmblies.
3.2.1 Examine how parts go together in an assembly.
3.2.2  Discuss how the various part types (mechanicdl, dectricd, civil, etc.) will vary in
assembly methods and size,

Examine drawing types.
4.1 Discusslayouts.
4.2  Discuss piece part drawings.
4.3 Discusstabulated part drawings.
4.4  Discuss dtered item drawings.
45 Discuss specifications.
4.6  Discuss source control drawings.
4.7 Discuss assembly drawings.
4.7.1 Examine separable assemblies.
4.7.2 Examine insgparable assemblies.
4.7.3 Examinepatsligs.
4.7.3.1 Discuss partslig integrated into drawing.
4.7.3.2 Discuss separated partslis.
4.8 Discuss schematics.
4.9 Distuss pictorid drawings.
4.10 Discuss patent drawings.
4.11 Discuss customer drawings.
4.12 Discuss government drawings.
4.12.1 Discuss department of defense drawing standards (DOD).
4.12.2 Discuss department of transportation standards (DOT).
4.12.3 Discuss miscdlaneous government drawings.

Andyze how the market for a product determines engineering conception and design.
5.1 Evauae how product marketing drives engineering projects.
5.2  Examine how different factors can enter into product design,
521 Analyze how products are used by avariety of applications.
5.3  Research how marketing could effect your design.

Discuss cregting an engineering project.

6.1 Discuss project sketches.

6.2 Discuss project layout(s).

6.3 Examinetime estimates for drawings.

6.4 Examine CAD/CAM/CAE consderations.

6.5 Discuss materid congderations.

6.6  Discuss fabrication techniques.

6.7 Discuss assembly techniques.

6.8 Examinedesignreviews.
6.8.1 Discuss preiminary design review (PDR).
6.8.2  Discuss confirming design review (CDR).
6.8.3  Discuss project milestones.
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6.9 Discuss‘extracting' drawings from your layout.
6.10 Discuss utilizing a3D solid modd for an assembly.
6.10.1 Discuss ‘extracting’ parts from a 3D solid modd assembly.
6.10.2 Discuss‘bi-directiond’ editing within asolid.
6.10.3 Discuss automatic updates to other engineers. (PLM) (See6.2.)
6.11 Discuss purchased parts.
6.12 Discuss engineer prototype. (See9.1.)

Explore the engineering rlease cycle.
7.1 Discussdrawing release cycles.
7.1.1 Examine enginesring rlease.
7.1.2 Examine rdease to production.
7.2  Discussthe design drafter’ srole in the release cycle.
7.3  Examine ‘read-only’ drawing attributes to prevent changes.

Examinerevison cycles.

8.1 Examinearevison request document.

8.2 Examineimplementing achange. (PLM)

8.3 Discussreeasing the change back into the engineering system
8.4 Discussthe design drafter’ srole in the revison cycle.

Outline adesign project.

9.1 Sdect adesign project.
9.1.1 Examinereated issues of the project.
9.1.2 Discuss patent/copyright infringement.
9.1.3 Examine community standards/codes.
9.1.4 Examine environmenta impact.

9.2 Peaform amarket research for the design project.

9.3  Prepare project notebook.

9.4  Prepare preiminary sketches.

9.5 Evauate project with ingructor.

9.6 Evauate project with engineers.

Discuss reverse engineering
10.1 Examine reverse engineering applications.
10.1.1 Discussusing reverse engineering in your design project.
10.2 Distuss utilizing ‘template’ parts.
10.3 Discuss methods of measurement for parts that are aready assembled.
10.3.1 Examinex-rays.
10.3.2 Examine ultrasound.
10.4 Discuss‘linedrilling' holes.
10.5 Discussreverseenginearing asameans of prototyping.
10.6 Examine practica applications for reverse engineering.

Examine engineering prototypes.
11.1 Discuss purpose of prototype.
11.2 Examine prototype smulations.
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11.2.1 Discuss Finite Element Andyssfor amulation.
11.2.2 Discuss ' subdtituting'.
11.2.2.1 Examineusng awddment in place of acagting.
11.2.2.2 Examineudng plagicsin lieu of metasin a prototype.
11.3 Discuss rgpid-prototyping.
11.3.1 Discussusing CAD solid modds to rgpid-prototype.
11.3.2 Rapid-prototype a CAD solid part.

12.  Create aproject layout.
12.1 Preparelayout conception from preliminary sketches.
12.2 Create design layout of project.
12.2.1 Create CAD modél(s) of assembly.
12.2.1.1 Determineif sub-assemblies are required.
12.2.1.2 Determine number of piece parts.
12.2.2 Research purchased versus fabricated parts.
12.2.2.1 Examinedtered item drawings.
12.2.2.2 Examine pecificaions.
12.2.3 Extract detall drawings from layout.
12.3 Cdculae time management.
12.3.1 Prepare priminary design review (PDR).
12.3.2 Schedule a PDR with the design reviewers. (Reviewers assigned by
ingructor.)
12.4 Prepare project to be completed in CADT463.
12.4.1 Savedl CAD filesand retain dl data of project.
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INSTRUCTIONAL MATERIALS:

Textbook(s): For each text used in this cour se, identify the minimum chapter sto be covered
in thiscourse.

Industry standard drafting text.
Industry standard CAD text.
Machinery's Handbook.
Study guide
Transparencies

Test banks

Computer hardwar e/software
Industry standard computer-aided drafting software.

Other (example: Laboratory equipment for biology/chemistry class)
Qty asrequired — computer storage media.

Computer Laboratory

Ingtructor/ingtitution assigned.
Preparation
date: 7/03 revised 7/04
by: J. Leetch

Campuss A B C U OC

extension: 6377

verified by:

Competencies arereviewed annually.



