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[bookmark: PACT_2130_Manual_Driveline:_Diagnosis_an]PACT 2130 Manual Driveline: Diagnosis and Repair Instructor:
Phone:
Email:
Office:

Prerequisites (Taken Previously): PACT 1110, PACT 2951 Corequisites (Taken With): PACT 2180, PACT 2952 Hours per Week: 10
Credits: 3
Meets:
Term: 8-Week
[bookmark: AUTOMOTIVE_FACULTY_ADVISORS]AUTOMOTIVE FACULTY ADVISORS
Each faculty member of the Automotive Department serves as a faculty advisor for a particular group of students. These groups are determined by your major and the first initial of the students' last name.

	Major
	Name:
	Advisor
	Office
	Phone #
	Email

	Auto. Tech
	A-H
	Mark Mitchell
	DE 252
	287-3612
	mmitchel@cscc.edu

	Auto. Tech
	I-Q
	Steve Levin
	DE 256
	287-2788
	slevin@cscc.edu

	Auto. Tech
	R-Z
	Ian Andrews
	DE 228
	287-5408
	iandrews@cscc.edu

	Ford ASSET
	A-Z
	Dave Foor
	DE 248
	287-2209
	dfoor1@cscc.edu

	Honda PACT
	A-Z
	Derek Spann
	DE 239
	287-3948
	dspann2@cscc.edu



Note: Faculty advisors will help you with career planning, schedule planning and course selection, and will help you fill out any forms that you may need completed. You should also see your advisor any time you are having problems in courses.
[bookmark: DESCRIPTION_OF_COURSE]DESCRIPTION OF COURSE
This course presents the operation, diagnosis, and repair of Honda and Acura manual transmissions, clutches, differentials, and all-wheel/four-wheel drive systems with emphasis on disassembly and reassembly, performing diagnostic tests, measuring components for diagnostic purposes, and determining repair strategies. Honda certification credit is granted to students who successfully complete the course and achieve the evaluation criteria set forth by American Honda Motor Company. Available to Automotive Technology - Honda PACT Program and/or Honda Automotive Service Technician (HONDA-AST) Certificate students only.
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[bookmark: COURSE_STUDENT_LEARNING_OUTCOMES][bookmark: By_the_end_of_this_course,_students_will]COURSE STUDENT LEARNING OUTCOMES
By the end of this course, students will be able to:
· Explain the theory and operation of manual transmissions/transaxles, clutches, 4-wheel drive components, transfer cases, drive axles, drive shafts, and half shafts.
· Disassemble, inspect components, measure, and adjust clearances, and reassemble a transmission or transaxle.
· Disassemble, inspect components, measure, and adjust clearances, and reassemble a rear axle/differential assembly.
· Disassemble, inspect components, and measure a clutch, four-wheel drive components, transfer case, driveshaft, and half-shaft.
· Diagnose four-wheel drive concerns and determine needed repairs.
· Examine typical NVH concerns and categorize the most likely cause of noise, vibration, or harshness.

[bookmark: PROGRAM_OUTCOMES]PROGRAM OUTCOMES
Upon completion of the Associate of Applied Science Degree in Automotive Technology, the graduate will be able to:
· Identify the major systems of the automobile and correctly assess a system for proper operation.
· Synthesize a customer’s symptom into a set of possible system malfunctions and then into a subset of possible system component malfunctions.
· Select the correct type and source of automotive information and then employ that information to devise a repair strategy.
· Evaluate components and identify the failed component and the root cause of the failure.
· Present the prescribed solution and justify the cost of the solution to address a repair concern including presenting alternatives and explaining why the recommendation is the best choice.
· Determine the correct procedure for the repair and then correctly perform the procedure.
· Apply proper ethical consideration when recommending needed repairs and managing the employer’s resources when conducting such repairs.
· Employ self-teaching techniques mastered during the program to remain abreast of advancements in technology.
· Apply good customer relations skills in all interactions with service customers.

[bookmark: OUTCOMES_BASED_ASSESSMENT_OF_STUDENT_LEA]OUTCOMES BASED ASSESSMENT OF STUDENT LEARNING
For this course, students are expected to demonstrate the skills associated with the Institutional Learning Goals (ILG) identified below:
· Critical Thinking
· Quantitative Skills
Students are assessed on their achievement of these outcomes. Names will not be used when reporting results. Outcomes-based assessment is used to improve instructional planning and design and the quality of student learning throughout the college.

[bookmark: COURSE_MATERIALS_REQUIRED]COURSE MATERIALS REQUIRED
Safety Glasses, non-flammable clothing that covers the arms and legs, and hard-soled shoes and computer access with high-speed internet connection for Honda Self-Study web courses.

[bookmark: STUDENT_PERFORMANCE]STUDENT PERFORMANCE
It is expected that the student will adhere to standards and exhibit characteristics associated with attendance, participation, and engagement throughout this course.

Attendance: In accordance with American Honda Motor Co., Inc. evaluation criteria for certification, attendance is mandatory for all students. The faculty records attendance to ensure compliance with this policy. Failure to adhere to attendance requirements may lead to significant consequences, including non-certification and potential course failure.
Participation: A student is considered participating when they are involved in activities related to their assignments/labs and classroom activities such as tests worksheets, quizzes, and discussions. Other indicators of participation are:
· The student comes to class prepared.
· The student contributes to class conversation on pertinent subject(s) either singularly or when in groups.
· The student accepts, completes to the best of their ability, and turns in assignments/labs on time.

Engagement: A student is considered engaged when they demonstrate meaningful involvement in their own education or training. Some examples of student engagement are:
· The student asks pertinent questions during lectures and labs.
· The student researches and reads non-assigned relevant publications.
· The student is attentive, interested, and curious.

[bookmark: METHODS_AND_STANDARDS_OF_EVALUATION]METHODS AND STANDARDS OF EVALUATION
Students are required to demonstrate competency in a variety of tasks. They are also required to read the assigned chapters of the textbook and are responsible for the content contained in those reading assignments. Students are also required to complete all assignments on time. Assignment of a student's final grade will be based on the following criteria:
Lab Activities (worksheets, participation, other reports) 30% of final grade Homework, Quizzes, and Honda Self-Study Courses  30% of final grade Hands on Assessments	20% of final grade
Final Exam	20% of final grade
[bookmark: GRADING_SCALE:]GRADING SCALE:

	Letter Grade
	Grade Scale
	Student GPA

	A
	92-100
	4

	B
	85-91
	3

	C
	75-84
	2

	D
	70-74
	1

	E
	69 and below
	0


NOTE: There will be no make-up work (labs, homework, quizzes, or tests) given without prior approval from the instructor. Make-up work for lab assignments is impossible, due to the nature of the assignment. Therefore, students should attend all sessions. Non-attendance is not an excuse for turning in late work except in extenuating circumstances as determined by the instructor.

Lab and Class Participation Grades – To receive full credit for lab activities and class participation you must be on time, stay for the entire class, participate, and turn in completed lab sheets on time. POINTS WILL BE DEDUCTED for late arrival, leaving early, not participating, or not turning in a completed lab sheet on time.

[bookmark: SPECIAL_COURSE_REQUIREMENTS]SPECIAL COURSE REQUIREMENTS
Access to Honda SIS (Service Information System) and the Online University using a valid DPTS ID assigned by American Honda Motor Co., Inc.

NOTE: You will be evaluated under related but separate standards set by American Honda Motor Co., Inc. for certification purposes. The college has a set of requirements that may differ from Honda’s for certification. It is possible to pass the course according to the college but not according to Honda. The student must demonstrate mastery of the skills covered at the evaluated hands-on exercises to achieve certification.

[bookmark: KEYS_FOR_SUCCESS]KEYS FOR SUCCESS

1. Attend
The number one cause of failing this course is non-attendance. Poor attendance normally causes learning and grades to be lower, due to missed assignments, lectures, and demonstrations. We encourage students to attend every class and attendance will be taken at each session.
2. Homework
The second most common concern is poor homework scores, incomplete homework, or missing homework. This is a ridiculous reason for failure because the homework questions are directly out of the text or web assignment and if you put forth any effort you can research all the answers.
3. Careful Completion of the Self-Study Assignments
Honda Self-Study web-based courses are an amazing resource and integral to PACT. If you choose to hurry through them without careful reading, your quiz grades and understanding will obviously suffer. I encourage you to write notes as you take the web courses. You can also add to these notes during class review or lectures.
4. Shut Down Distractions
Even the most serious student can be distracted by electronic gadgets. I encourage you to shut down your phone, iPod, laptop, iPad, etc. Then place it somewhere out of reach, sight, and mind.
5. Get Serious
Your automotive instructors are walking, talking, resources of experience and expertise. Get all the information you can from them. Once a customer entrusts you with their vehicle and the safety of their family, you will need to know enough to stand, learn, and grow on your own.

[bookmark: COLLEGE_SYLLABUS_STATEMENTS]COLLEGE SYLLABUS STATEMENTS
Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at www.cscc.edu/syllabus, on the College website Quick Links “Syllabus Statements” or by following the provided QR code below.
[image: Syllabus Statement ]On this page more information is provided on the following:

· Institutional Learning Goals
· Student Code of Conduct
· Americans with Disabilities Act (ACT) Policy
· Counseling Services
· Title IX and Non-Discrimination
· Tobacco-Free Columbus State
· Financial Aid Attendance Reporting
· Audio/Video Recording of Class
· Inclement Weather or Other Emergencies


[bookmark: FINANCIAL_AID_ATTENDANCE_REPORTING]FINANCIAL AID ATTENDANCE REPORTING
Columbus State is required by federal law to verify the enrollment of students who participate in Federal Title IV student aid programs and/or who receive educational benefits through the Department of Veterans Affairs. It is the responsibility of the College to identify students who do not commence attendance or who stop attendance in any course for which they are registered and paid. Non-attendance is reported quarterly by each instructor, and results in a student being administratively withdrawn from the class section. Please contact the Financial Aid Office for information regarding the impact of course withdrawals on financial aid eligibility.

STUDENT LAB POLICIES AND PROCEDURES

Student usage of facilities:
· Work performed in the department lab will be for educational purposes ONLY. No individual is allowed to gain financially on repairs performed in the shop.
· As part of the coursework students may be allowed with instructor permission to work on their vehicles.
· No student or other non-automotive personnel is allowed in the shop unattended. All personnel working in the shop are the responsibility of the instructor/lab technician who allowed them into the workshop, with no exceptions. Anyone found to be working unattended will be required to remove the vehicle and suspend work immediately and will not be allowed to return and/or complete work until properly supervised.
· If a student desires out-of-class usage of the lab facilities, permission must be obtained from an instructor and/or lab technician prior to the planned work. The instructor/lab technician granting permission will be expected to be present during the entire time the work is being done. (Consideration for staff/faculty should be given before making requests for this type of work because this will require their giving up their own time to supervise your work).
Student usage of equipment and tools:
· The automotive department provides a lab outfitted with a wide variety of equipment that represents a very substantial investment. This equipment is provided to allow all students the opportunity to use equipment that they will work on within repair facilities after graduation. Students are expected to respect the value of this equipment by using it responsibly.
· Students are not to use any piece of equipment that they have not been trained on in class without direct guidance from an instructor/lab technician.
· All tools checked out must be returned at the end of the class session.
· Departmental tools and equipment may not be used by students outside of the departmental lab areas. This is due to the need for them to be available for other students for classwork.
· The tools and equipment provided by the department must be accounted for and returned to their proper place at the end of each class session. The instructor may assign two students per class session to clean up the area used and return any tools and/or equipment used during the class. The facilities, equipment, and tools are benefits for the education of all students, be considerate of others.
· In the unfortunate circumstance that a student is found to be excessively misusing and/or abusing tools and equipment the benefit of using them will be terminated.
Basic lab safety:

· Students are responsible for wearing appropriate clothing during lab exercises. Instructors will advise students on appropriate clothing. Students repeated failure to wear appropriate clothing might result in their being asked to leave the lab area until appropriately dressed.
· Approved eye protection MUST always BE WORN when in lab areas. A broad yellow line on the floor and posted red signs designate these areas. This is mandated by Ohio law and must be complied with, without fail. Students may obtain approved eyewear on their own or through the school. Failure to wear approved eyewear will result in the student being removed from the lab area.

Any questions regarding these policies and procedures should be directed to the Department Chairperson.

[bookmark: Unit_1:_Manual_Transmissions_and_Transax]COURSE OUTLINE
Unit 1: Manual Transmissions and Transaxles
Learning Objectives/Goals:
· Explain the components, operation, construction, and function of manual transmission and transaxle systems.
· Perform the disassembly, inspection, measuring, cleaning, and reassembly of the assigned transmission or transaxle.
· Examine the troubleshooting of common manual transmission or transaxle concerns through the application of power flow principles.
· Perform manual transmission or transaxle maintenance procedures; check fluid level, inspect for leaks, and drain and refill fluid per manufacturer specifications.
· Perform the diagnosis and analysis of common manual transmission concerns and symptoms such as noise, hard shifting, jumping out of gear, and sticking in gear.

[bookmark: Unit_2:_Clutch_Systems]Unit 2: Clutch Systems
Learning Objectives/Goals:
· Explain the principles of operation and function of clutch systems.
· Describe the purpose and design of individual clutch components and operating mechanisms.
· Perform clutch maintenance procedures; inspect clutch pedal linkage and mechanisms, check/adjust fluid level, check for leaks, and bleed the hydraulic system.
· Perform inspections and measurements of the clutch pressure plate assembly, clutch disc, release bearing, linkage, flywheel, and pilot bearing.
· Explain the troubleshooting and diagnosis of common clutch problems and symptoms such as clutch noise, binding, slipping, pulsation, and chatter.
[bookmark: Unit_3:_Drive_Shafts,_Axles,_and_Final_D]Unit 3: Drive Shafts, Axles, and Final Drives
Learning Objectives/Goals:
· Explain the components and function of drive axles, half shafts, drive shafts, final drives, and differentials.
· Remove and inspect drive axle shafts and half shafts; measure axle flange runout and endplay; inspect and replace seals, bearings, retainers, and wheel studs. Service half-shaft CV joints and boots.
· Diagnose drive shaft universal joint concerns and describe the diagnosis of half shaft CV joint and axle shaft concerns; inspect, measure, and adjust drive shaft balancing, phasing, runout, and driveline angles.
· Perform final drive/differential unit maintenance procedures; inspect for leaks, inspect vent, check/adjust fluid level, drain/refill per manufacturer specifications.
· Perform disassembly, inspection, cleaning, and measurement of assigned final drive ring and pinion and differential case assembly using appropriate service information and special tools.
· Explain the diagnosis of final drive assembly noise and vibration concerns, including transaxle final drives.

[bookmark: Unit_4:_All-Wheel_/_Four-Wheel_Drive_Sys]Unit 4: All-Wheel / Four-Wheel Drive Systems
Learning Objectives/Goals:
· Describe the components, purpose, function, and operation of all-wheel or four-wheel drive systems.
· Perform all-wheel or four-wheel drive maintenance procedures; check fluid level, inspect for leaks, and refill using proper fluid type per manufacturer specification.
· Identify concerns related to variations in tire circumference and/or final drive ratios.
· Inspect and troubleshoot for concerns with mechanical or electrical shifting controls and axle locking mechanisms.
· Explain the troubleshooting and diagnosis of noise, vibration, and unusual steering concerns related to an all-wheel or four-wheel drive system.
· Disassemble, service, and reassemble the assigned transfer case and components.
· Perform diagnosis on electrical and electronic components of an all-wheel drive system, including using a scan tool to check DTCs, parameter identification data, and active command.
[bookmark: Unit_5:_Noise,_Vibration,_and_Harshness_]Unit 5: Noise, Vibration, and Harshness (NVH)
Learning Objectives/Goals:
· Describe the fundamentals and characteristics of noise, vibration, and harshness (NVH) concerns.
· Explain the use and operation of the special tools and equipment utilized to troubleshoot and diagnose NVH concerns.
· Calculate component frequencies and measure vehicle vibrations with an electronic vibration analyzer to determine the cause of a vibration concern.
· Utilize an electronic chassis ear to determine the cause of a noise concern.
[bookmark: Unit_6:_Final_Assessment]Unit 6: Final Assessment
Learning Objectives/Goals:
· Demonstrate proficiency in understanding of the entire course content through written examination.
· Demonstrate proficiency in diagnosis of Honda and Acura all-wheel drive system concerns.
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