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Engine Fundamentals Course
Suggested Lesson Plan

Course Name	Lesson #


ICE Engine Blocks – Part 3	Lesson 10

Lesson 9: ICE Engine Blocks – Part 3
Delivery Time
This lesson is a continuation of the lab activity in Lesson 9. A total of 6 hours are required to complete the lab. 
Course Outcomes Supported 
This lesson supports the following course-level learning outcomes. For the complete list, see the NSC Engine Fundamentals Syllabus included in this Teaching Toolkit. 
Following successful completion of this course, the student will be able to:
[bookmark: _Toc382581926]Technical Literacy
· [bookmark: _Toc382581927]Read, interpret, and use technical documents for equipment and components within a mechanical system.
Mathematics
· Use basic algebra to solve problems involving engine performance.
[bookmark: _Toc382581928]Mechanical Systems
· Demonstrate proper shop safety practices while in the labs. 
· Identify tools used for common engine repair. 
· Describe the major engine operating systems and their function. 
· Identify engine configurations. 
· Describe engine components and their functions. 
· Describe operation of active engine mounts. 
· Describe engine lubricants and sealing systems. 
· Demonstrate use of precision measuring equipment. 
· Demonstrate basic engine diagnosis including compression and leak down testing. 
Lesson Learning Outcomes
Following this lesson, the student will be able to:
Provide various measurement procedures on an ICE block.
Discuss techniques used to service an ICE block.
Instructional Resources
Recommended Textbook(s)
Halderman, James. (2010). Automotive Engines: Theory & Servicing Package (7th ed.). Upper Saddle River, NJ: Prentice Hall.  ISBN-13:  978 -1-25-669281-2.
Duffy, James. (2013). Modern Automotive Technology, (8th ed.). Tinley Park, IL: Goodheart-Willcox. ISBN: 9781619603707.

Recommended Materials

Engine Fundamentals LabPacket. Pearson Education.
ASE Test Preparation Guide. Pearson Education. ISBN: 9780135040256.
CDX Automotive. (2011) CDX Automotive Access Pack. Burlington, MA: Jones & Bartlett Learning. ISBN 9781449614997.
CDX Automotive. (2013). CDX Light Vehicle Automotive online course. Burlington, MA: Jones & Bartlett Learning. ISBN 9781449664695. 
CDX Automotive. (2014). CDX Fundamentals of Automotive Technology. Burlington, MA: Jones & Bartlett Learning. ISBN 9781449624118.
Instructor Reference Materials
CDX Topics (included in this Toolkit).
Facilities and Equipment
Microsoft Office (Word, Excel, PowerPoint).
Computer lab.
Laboratory.
Materials and Supplies
ALLDATA and ShopKey Pro.
Personal Protective Equipment (PPE) for all students. 
Engine components for show and tell.
Multiple sets of the following tools so students can proceed through work-station type of lab set up:
Precision measuring tools.
Plasti-gauge.
Cylinder hone.
Ridge reamer.
Tap and die sets.
Required hand tools.
Bore gauge.
Straight edge.
Precision arbor and sleeves for main bearing bore alignment checking.
Feeler gauge.
Deglazing hones.
Miscellaneous cylinder hones.
Core plug installation tool set.
Health, Safety, and Other Issues
Students need PPE and proper lifting equipment.
Preparation and Setup 
Interaction of the students during the lab activities provides insight into their level of understanding and ability to work through various difficulties in completing the labs.
Create lecture slides to fit your textbook and style or use publisher supplied slides. 
Prepare any student handouts and resources needed for this course. 
Review the included CDX Topics handout and assign CDX learning topics and quizzes as necessary. 
Review Lab Activities, Homework and/or Online Component; choose how to use these resources.
Make sure that the needed tools and equipment are in the classroom or lab for the assigned activities.
Prepare Assessment tools and related scoring guides.
Lesson Delivery
Topics Covered
1. Preparation for ASE Engine Repair Certification, Content Area C
1. Precision measurement on the ICE block, continued from Lesson 9
1. Service procedures for ICE reassembly, continued from Lesson 9
1. Engine boring
1. Ridge reaming
1. Deglazing hones
Lecture/Discussion
· There is no lecture component to this lesson. Lesson 10 is a continuation of Lesson 8.
· Students will go right into the lab and work on completing ICE block lab sheets.
· The content of the lab is based on Chapter 30 of the textbook.
Handouts/References
The following handouts for the labs are included with this Toolkit.
CDX Topics.
Lab Activities
Interaction of the students during the lab activities provides insight into their level of understanding and ability to work through various difficulties in completing the labs. 
All ICE blocks and assemblies will be set out on appropriate benches, with all required precision measuring tools prior to the start of the lab time.  
Bore gauges, micrometers, telescoping (snap gauges), straight edges, cylinder deglazers, hones, tap and die sets, cleaning and prep materials should be in ample supply for students to use.
Continue to utilize LabSheets on the following topics:
· Casting numbers. 
· Surface preparation and block cleaning.
· Main bearing bores.
· Block deck surface flatness. 
· Cylinder bore measuring using bore gauge, snap gauges, and micrometers.
· Cylinder honing.
Online Resources
· Crankshaft: http://www.youtube.com/watch?v=_SU3HS3-Vh4.
· Plastigauge: http://www.youtube.com/watch?v=3qPRRE_tSBo.
· Engine measuring:  http://www.youtube.com/watch?v=gjN0fGfUzl0.
Homework 
Prior to Lesson 11 students need to complete the CDX Online module test: ASE1: B Engine Component Module Test. 
Assessments
The following are the assessment standards used by the developing college for the in-class quizzes, the online quizzes and the lab activities. Students are expected to complete the in class quiz with a minimum of 75% accuracy score,  and all CDX Topical Quizzes at 75% minimum accuracy score and all class labs within the allotted time for the lab session.
Learning Outcome 1
Outcome: Provide various measurement procedures on an ICE block.
Assessment: Lab activity.
Evaluation: Lab activity answer key.
Standard: Minimum score of 75%.
Learning Outcome 2
Outcome: Discuss techniques used to service an ICE block.
Assessment: Lab activity.
Evaluation: Observation and lab activity answer key.
Standard: Minimum score of 75%.
About These Materials Copyright
©2015 National STEM Consortium.  
License
[image: ] Unless otherwise specified, this work is licensed under a Creative Commons Attribution 4.0 International License.
[bookmark: _Toc278544250][bookmark: _Toc408778876]Attribution
To attribute this work, use: Eric Erskin.
Citation
To cite this work, use:
Erskin, E. (2015). Engine Fundamentals Course. Electric Vehicle Technology certificate program of the National STEM Consortium. Retrieved from http://oli.cmu.edu.
Accessibility
The NSC has made every effort to create accessible materials, following best practices and Americans with Disabilities Act (ADA) guidelines. For example, to ensure screen reader systems can work with these materials, we write using plain English, heading styles in outline structure, simple layout, minimal tables and charts, bulleted and numbered lists, high-contrast colors, standard fonts, white space for ease of reading, and so on. For more information about ADA compliance, see the 2010 Design Standards on the ADA website: http://www.ada.gov/2010ADAstandards_index.htm.
Disclaimer
[bookmark: _GoBack]This workforce solution was funded by a grant awarded by the U.S. Department of Labor’s Employment and Training Administration. The solution was created by the grantee and does not necessarily reflect the official position of the U.S. Department of Labor. The Department of Labor makes no guarantees, warrantees, or assurances of any kind, express or implied, with respect to such information, including any information on linked sites and including, but not limited to, accuracy of the information or its completeness, timeliness, usefulness, adequacy, continued availability, or ownership. 
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