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Cuyahoga Community College
Viewing: MET-2041 : CAD II & GD&T
Board of Trustees:
December 2025 

Academic Term:
Fall 2026 

Subject Code
MET - Mech Eng/Manuf Ind Eng Tech 

Course Number:
2041 

Title:
CAD II & GD&T 

Catalog Description:
Advanced engineering drawing concepts used with computer-aided drafting software. Drawing applications include size tolerancing, 
geometric dimensioning, thread and fastener specifications, detail and assembly drawings, weldments, external references, bill of 
materials and standardized drawing formats. Introduction to solid modeling. 

Credit Hour(s):
3 

Lecture Hour(s):
2 
Lab Hour(s):
3 

Requisites
Prerequisite and Corequisite
MET-1230 Drawing & AutoCAD, and MET-1120 Computer Applications and Programming, or departmental approval. 

Outcomes
Course Outcome(s):
Create template drawing files and profiles to be used as standard drawing set-up. 

Essential Learning Outcome Mapping:
Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in 
innovative or imaginative ways. 
Written Communication: Demonstrate effective written communication for an intended audience that follows genre/disciplinary 
conventions that reflect clarity, organization, and editing skills. 

Objective(s):
1. Apply blocks and attributes to create the title block. 
2. Set up dimensioning styles. 
3. Apply attributes to an Assembly drawing. 
4. Extract a bill of material from the attributes. 
5. Put together an assembly drawing using external references. 
6. Change setting variables to customize the drawing for personal use. 
7. Save and retrieve a template drawing. 
8. Create, save and use a profile.

Course Outcome(s):
Apply proper size tolerancing to drawings. 
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Essential Learning Outcome Mapping:
Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in 
innovative or imaginative ways. 
Written Communication: Demonstrate effective written communication for an intended audience that follows genre/disciplinary 
conventions that reflect clarity, organization, and editing skills. 

Objective(s):
1. Apply size tolerancing to mated parts. 
2. Look up and apply size tolerances from technical charts. 
3. Define the basic terms used with geometric dimensions and tolerancing. 
4. Define size tolerancing terms. 

Course Outcome(s):
Apply geometric dimensioning and tolerancing techniques in engineering design, production and drawing interpretation. 

Essential Learning Outcome Mapping:
Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in 
innovative or imaginative ways. 
Written Communication: Demonstrate effective written communication for an intended audience that follows genre/disciplinary 
conventions that reflect clarity, organization, and editing skills. 

Objective(s):
1. Define the basic terms used with geometric dimensions and tolerancing. 
2. Define and apply form tolerances:  flatness, straightness, circularity, and cylindricity. 
3. Define and apply datums: primary, secondary, and tertiary. 
4. Define and apply orientation tolerances: parallelism, perpendicularity, and angularity. 
5. Define and apply position tolerances for fixed and floating fastener conditions. 
6. Define and apply runout and profile tolerances:  total runout, circular runout, line profile, surface profile.

Course Outcome(s):
Apply geometric dimensioning and tolerancing techniques when mating engineering parts. 

Essential Learning Outcome Mapping:
Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in 
innovative or imaginative ways. 

Objective(s):
1. Define the fundamental concepts of geometric dimensioning and tolerancing (GD&T), including symbols, datums, and feature 

control frames.
2. Identify the appropriate GD&T symbols for specific part features (e.g., flatness, perpendicularity, concentricity).
3. Apply correct GD&T symbols and tolerances to part features based on function and assembly requirements.

Course Outcome(s):
Identify, draft and apply thread specifications to a drawing 

Essential Learning Outcome Mapping:
Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in 
innovative or imaginative ways. 

Objective(s):
1. Define thread terminology. 
2. Identify various thread forms 
3. Detail a proper thread note on a drawing 
4. Reference specialized charts for thread and drill information 
5. Identify the uses of various fastening devices 
6. Draw and properly detail fasteners. 
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Course Outcome(s):
Recognize the application of a variety of fastening devices. 

Essential Learning Outcome Mapping:
Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in 
innovative or imaginative ways. 

Objective(s):
1. Define common fastening devices such as bolts, screws, rivets, pins, clips, and adhesives.
2. List the main categories of fastening devices (e.g., permanent vs. non-permanent, mechanical vs. chemical).
3.  Identify different types of fasteners by name, appearance, and standard designation.

Course Outcome(s):
Extract a bill of material from an assembly drawing. 

Essential Learning Outcome Mapping:
Written Communication: Demonstrate effective written communication for an intended audience that follows genre/disciplinary 
conventions that reflect clarity, organization, and editing skills. 

Objective(s):
1. Create and define attributes and blocks 
2. Apply attributes to an Assembly drawing 
3. Extract a bill of material from the attributes 

Course Outcome(s):
Create an assembly drawing as an external reference file. 

Essential Learning Outcome Mapping:
Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in 
innovative or imaginative ways. 

Objective(s):
1. Modify external references.
2. Create individual drawings and save them as separate external reference files for use in an assembly.

Course Outcome(s):
Interpret notes on engineering drawings. 

Essential Learning Outcome Mapping:
Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in 
innovative or imaginative ways. 
Written Communication: Demonstrate effective written communication for an intended audience that follows genre/disciplinary 
conventions that reflect clarity, organization, and editing skills. 

Objective(s):
1. Interpret local notes. 
2. Interpret general notes. 
3. Identify surface texture principles and symbols. 

Course Outcome(s):
Interpret the process for changes on engineering drawings. 

Essential Learning Outcome Mapping:
Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in 
innovative or imaginative ways. 
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Written Communication: Demonstrate effective written communication for an intended audience that follows genre/disciplinary 
conventions that reflect clarity, organization, and editing skills. 

Objective(s):
1. Identify surface texture principles and symbols. 
2. Measure surface finishes on machine parts. 
3. Reading examples of engineering change orders. 
4. Reading the noted items in a revision block. 

Course Outcome(s):
Interpret specialized drawings used for manufacturing processes. 

Essential Learning Outcome Mapping:
Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in 
innovative or imaginative ways. 

Objective(s):
1. Recognizing welding symbols and reference dimensions for drawings and its relationship to structural drawings showing metal 
joining details. 
2. Recognizing sheet metal intersections and development drawings showing the shape and size of geometric shapes. 
3. Recognize symbols and schematics of electronic diagrams. 
4. Apply basic gear tooth calculations to spur gears. 

Course Outcome(s):
Develop a positive attitude for using the computer as a drawing tool. 

Objective(s):
1. Describe the advantages of using computer software as a drafting tool. 
2. Use computer techniques to create drawings more efficiently. 
3. Develop a level of comfort in using computer software as a drafting tool. 

Course Outcome(s):
Understand and apply the concepts of 3D Solid Modeling. 

Essential Learning Outcome Mapping:
Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in 
innovative or imaginative ways. 

Objective(s):
1. Describe the characteristics of 3D solid modeling. 
2. Differentiate between 2D and 3D concepts. 
3. Create 3D solid models using a CAD program.   

Course Outcome(s):
Produce complex 2D drawings. 

Essential Learning Outcome Mapping:
Critical/Creative Thinking: Analyze, evaluate, and synthesize information in order to consider problems/ideas and transform them in 
innovative or imaginative ways. 
Written Communication: Demonstrate effective written communication for an intended audience that follows genre/disciplinary 
conventions that reflect clarity, organization, and editing skills. 

Objective(s):
1. Create a detail drawing using the proper standards and conventions. 
2. Create an assembly drawing using the proper standards and conventions. 
3. Dimension a drawing using the proper standards and conventions. 
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Methods of Evaluation:
A. Lab assignments
B. Lab projects
C. Midterm exam or quizzes
D. Final exam

Course Content Outline:
1. Concepts

a. Size tolerances and geometric dimensions and tolerances
b. Thread specifications
c. Dimension variables
d. Profiles
e. Template drawings
f. 2D detail drawing standards
g. 2D assembly drawing standards
h. Fastening devices
i. Bill of Material creation and extraction
j. Using external reference files

k. Interpret specialized drawings used in manufacturing
l. 3D solid modeling

2. Skills
a. Using the computer efficiently
b. Using and customizing software applications
c. Design and modify parts and systems using a design process
d. Applying and identifying the proper tolerances for a drawing
e. Creating 2D detail and assembly drawings
f. Utilizing threads on drawings with the proper standards.
g. Create a proper weldment drawing
h. Working in a team environment
i. Communication of ideas orally and verbally

3. Issues
a. Working with diverse individuals and teams
b. Developing a level of comfort with the computer and software to embrace software and hardware changes and upgrades
c. Developing a positive attitude about using tools of the engineering field

.

Religious Accommodation

Before reviewing the course schedule, students should carefully review the following religious accommodation policy and other 
required instructional policies:

Religious Accommodation:

Students seeking an accommodation for absences permitted under Ohio's Testing Your Faith Act must provide the instructor 
with written notice of the specific dates for which the student requires an accommodation and must do so not later than fourteen 
(14) days after the first day of instruction. Please submit requests for accommodations at this link: https://portal2.tri-c.edu/
ReligiousAccommodation/ Religious Accommodation Form. Students with questions about their religious accommodations under 
Ohio's Testing Your Faith Act may contact the College's Office of General Counsel and Legal Services by phone at 216.987.4856 or via 
email at legal@tri-c.edu.

Other Required Instructional Policies:

https://www.tri-c.edu/student-resources/curriculum/documents/syllabus-part-b.pdf

https://portal2.tri-c.edu/ReligiousAccommodation/
https://portal2.tri-c.edu/ReligiousAccommodation/
https://www.tri-c.edu/student-resources/curriculum/documents/syllabus-part-b.pdf
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Weekly Schedule

  Topics
Week 1 • PROTOTYPE & DETAIL DRAWINGS & ATTRIBUTES 

• BORDERS & TITLE BLOCK (ATTDEF) 
• REVISION BLOCK (1) 
• Project 1 

Week 2 • TOLERANCING – FITS-CHARTS 
• DETAIL DRAWINGS 
• Continue working on Project 1 

Week 3 • 2ND SET TOLERANCING WORKSHEETS (4) 
• THREADS & FASTENERS – PARTS LIBRARY• 
• PROJECT 2-PROJECT 

Week 4 • ASSEMBLY DRAWINGS & DESIGN PROCESS & BOM 
• PROJECT3 
• Design Process Worksheets 
• Bill of materials extraction 

Week 5 • Assemblies cont. 
• Weldments Drawings 
• PROJECT 3 
• Quiz 1 

Week 6 • GEOMETRIC DIMENSIONING AND TOLERANCING
Week 7 • GEOMETRIC DIMENSIONING & TOLERANCING 

• Datums, Orientation, Runout & Profile
Week 8 • GEOMETRIC DIMENSIONING & TOLERANCING 

• Position 
• GD&T Project 4 

Week 9 • Surface quality symbols, Intersections, and developments. 
• Project 8-1 
• QUIZ 2

Week 10 • SOLID MODELING 
• Projects 5 & 6

Week 11 • SOLID MODELING 
• PROJECT 7 SOLID MODELING 
• PROJECT 9 

Week 12 • SOLID MODELING 
• PROJECT 7 SOLID MODELING 
• PROJECT 9

Week 13 • Gear Drawings 
• Project 8 -2

Week 14 • OPEN LAB: work on the final practical 
• Final STUDY GUIDES, and work on the final project 

Week 15 • Work on Final Practical Project)
Week 16 • Final Exam Week

The Course Schedule is subject to change due to pedagogical needs, instructor discretion, parts of term, and unexpected events.

Required/Recommended Readings
• Madsen, Engineering Drawing & Design

Resources for the Instructor
Puerta, Frank E. . AutoCAD 2011 in 3D: A Modern Perspective. Prentice Hall, 2011.

Ethier, Stephen J., and Christine A. Ethier. Instant Design: Fundamentals of Autodesk Inventor 2010. Prentice Hall, 2009.

Madsen, David A., and David P. Madsen. Engineering Drawing & Design. 6th ed.,. Cengage Learning, 2017.
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Plantenberg, Kirstie. Engineering Graphic Essentials with AutoCad 2026 Instructions,. SDC Publications, 2024.

ASCENT - Center for Technical Knowledge. Autodesk Civil 3D 2025: Essentials. ASCENT Center for Technical Knowledge, 2024.

Aarhus, Jeane. AutoCAD 2025 Best Practices, Tips, and Techniques. PACKT Publishing, 2024.

Instructional Services
OAN Number:
Transfer Assurance Guide OET012 

CTAN Number:
Career Technical Assurance Guide CTMET005 and Industry-Recognized Transfer Assurance Guide ITMET005 
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