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Engine Fundamentals Course
Suggested Lesson Plan

Course Name	Lesson #


ICE Cylinder Head and Valves	Lesson 6

Lesson 6: ICE Cylinder Head and Valves
Delivery Time
This lesson contains approximately 4 hours of lecture, demonstration, and lab activities. 
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: _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. 
· Perform cooling and lubrication testing and service. 
Describe fasteners and torque requirements and procedures
Lesson Learning Outcomes
Following this lesson, the student will be able to:
Discuss the purpose of the cylinder head and related components.
Disassemble and reassemble cylinder head to OEM standards.
Measure various cylinder head components to OEM standards using provided tools.

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
Personal Protective Equipment (PPE) for all students. 
Cylinder heads for student work.
Cylinder head stands.
Valve spring compressor tools.
Precision measuring tools such as: micrometer, dial indicators, valve seat gauge, valve spring testers, small hole gauges.
Camshaft item such as: lifters, cams followers, rocker arms and push rods. 
Health, Safety, and Other Issues
Ensure students have proper PPE, follow lift safety requirements, and utilize valve spring compressor safely. 
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, such as a rubric or answer key. (See course syllabus for guidelines).
Lesson Delivery
Topics Covered
1. Cylinder head basics
1. Components
General Service Concerns
Related components to cylinder head
Lecture/Discussion
· Use cylinder head components for “show and tell” as well as the precision measuring tools used in cylinder head service. These items should be in the class room for student viewing during the lecture presentation.
Part 1 (approximately 1.5 hours) 
Part 1 is primarily lecture covering content on cylinder head basics. This content is covered in Chapters 26 through 28 of the recommend textbook.    
Part 2 (approximately 2.5 hours) 
Part 2 includes lab activities designed as an opportunity for students to be exposed or to survey the service procedures and equipment used in servicing cylinder heads.  Students will remove 1 or 2 valves from a cylinder head following proper procedures.  Students will determine cylinder head warpage, measure valve to stem clearance on 1 or 2 valve guides, measure 1 or 2 valve springs, measure 1 or 2 valve springs for proper installed height.
Students will measure camshaft for straightness, lobe lift (1 or 2 lobes) and compare measurements to manufacture’s specification.

Guide group discussion:
Why does the intake valve need to be larger than the exhaust valve?
In order to handle the same mass of gas, intake is low velocity and low density gases.
Why is Stellite used in valves?
Durable and reduces wear.
Describe the difference between an integral and insert types of valve seats:
Integral-formed as part of the casting.
Insert-usually pressed in to the cylinder head to provide the surface for the valve.
What is meant by installed height?
Distance between the valve spring seat and the underside of the valve spring retainer.
Handouts/References
The following handouts for the labs are included with this Toolkit.
Handouts.
Crossword Puzzle. 
Crossword Puzzle Answer Key.
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. 
Lab session will involve the use of multiple benches with cylinder heads and appropriate service tools set up so students can rotate through multiple stations and experience basic cylinder head service techniques.  
Need various types of valves:  standard, stellite, Inconel®, titanium, stainless, & aluminized.
Need cut-a-way of cylinder head with integral seats & valve and cylinder head with insert seats. 	
Very important to have sufficient quantities of the following tools for a class of 16 students recommended quantities are provided: 6 valve T.I.R. indicators,  3 valve spring testers, 3 valve concentricity dial indicators and 6 valve spring compressors.
Need cut-a-way of head showing valve installed height and gages to measure.
Need cut-a-ways of integral guide & press-in guide cylinder head cut-a-way
The lecture and lab help students prepare for the ASE Engine Repair (A1) certification content area “B” Cylinder Head and Valve Train Diagnosis and Repair.
Majority of the automotive students will be contextualized learners so they will need to see and touch the components that the instructor is talking about, seeing on a power point slide is not that effective.
Spend time to demonstrate each of the labs that are going to be needed to be completed.
Students disassemble and reassemble a cylinder head valve assembly to manufacture’s specifications.
Using appropriate measuring tools verify cylinder head and related components to manufactures’ specifications.
Using appropriate measuring tools verify valve train components to manufactures specifications.
Discuss basic valve and seat servicing procedures with students.

Online Resources
CYL HEAD: http://www.youtube.com/watch?v=Uek6pwtzDhA.  
CYL HEAD SERVICE: http://www.youtube.com/watch?v=4OPXxQY2Ovg.
Upper engine service: small block chey: 
http://www.youtube.com/watch?v=g46s-Vr4Br0.   http://www.youtube.com/watch?v=fZ5nZhDdAMs.  http://www.youtube.com/watch?v=fZ5nZhDdAMs.   http://www.youtube.com/watch?v=5WHBskK_F3o.  http://www.youtube.com/watch?v=QA7KVQq9vKA.
Head gasket: 
http://www.youtube.com/watch?v=cEJ51BJ23yk.   http://www.youtube.com/watch?v=Ta3JxDkwohY.
Cracked cylinder head: http://www.youtube.com/watch?v=U5RQOlbPWu0.
VALVES:  
http://www.youtube.com/watch?v=aUhrzMXCwEE.  http://www.youtube.com/watch?v=jwbLZyDlKIw.
http://www.youtube.com/watch?v=HBpQlACJM4s.  http://www.youtube.com/watch?v=tWchy8dkPYU.
http://www.youtube.com/watch?v=4OPXxQY2Ovg.  http://www.youtube.com/watch?v=QxBlHZKU224.
http://youtu.be/rNDxopB7OTY.  
Valve removal: http://www.youtube.com/watch?v=uh4P-YdocKk.
Valve grinding: 
http://www.youtube.com/watch?v=TFc89G4pJXQ.
http://www.youtube.com/watch?v=PX6wY_egFL8.  http://www.youtube.com/watch?v=gbGpClZA7Is.
http://www.youtube.com/watch?v=AHHV1rdvlAo.   
Vvt: 
http://www.youtube.com/watch?v=ry2nP7I315M. http://youtube.com/watch?v=d3HksZvdMKg.
http://www.youtube.com/watch?v=ry2nP7I315M. 
VVTI:  Http://www.youtube.com/watch?v=eO55XgK5NcU.
Valve adj.:
http://www.youtube.com/watch?v=89o5rLpbCgI.
http://www.youtube.com/watch?v=uqMYMskOQQQ.
CAMSHAFTS:  
http://www.youtube.com/watch?v=Zu_smZeouiw.  
http://www.youtube.com/watch?v=REHxt-UaKfI.
http://www.youtube.com/watch?v=ZB4E-QQTUac.
http://www.youtube.com/watch?v=23sYBHH9fUA.  http://www.youtube.com/watch?v=57bn-7Az43M.
http://www.youtube.com/watch?v=g1zsMfvi_xg.
LIFTERS: 
http://www.youtube.com/watch?v=KSljoewfKTc.
http://www.youtube.com/watch?v=Q6A15dhtJN4.
http://www.youtube.com/watch?v=KSljoewfKTc.  
http://www.youtube.com/watch?v=Q6A15dhtJN4.
Timing belts: 
http://www.youtube.com/watch?v=rHOj-HJZ48Y.  http://www.youtube.com/watch?v=heBAwFB1_Ys.  http://www.youtube.com/watch?v=JmtiYheNBWc.  http://www.youtube.com/watch?v=VAuqOAp72m0.  http://www.youtube.com/watch?v=AoJcAS58CHg.
Homework 
Assign homework activities to reinforce the lesson material. Example homework activities for this lesson come from the recommended textbook. However, substitute comparable chapters from the resource of your choice.
Read Chapter 29 and be prepared for a Quiz on this chapter at the beginning of next week class session.
Read CDX topics Engine Repair: A1:1.4, 1.5, 1.6 & 1.7
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: Discuss the purpose of the cylinder head and related components.
Assessment: Quiz.
Evaluation: Prepared answer key.
Standard: Minimum score of 75%.
Learning Outcome 2
[bookmark: _GoBack]Outcome: Disassemble and reassemble cylinder head to OEM standards.
Assessment: Lab activity.
Evaluation: Observation and lab activity answer key.
Standard: Minimum score of 75%.
Learning Outcome 3
Outcome Measure various cylinder head components to OEM standards using provided tools.
Assessment: Lab activity.
Evaluation: Observation or lab activity sheet key.
Standard: Minimum score of 75%.
About These Materials Copyright
©2015 National STEM Consortium.  
License
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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
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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