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Grade Level(s): 10th – 12th 
	Description

	Examine how and why mathematical processes and measurement techniques are important to solve problems in auto collision repair.   Student will be shown how to use the precision measuring tools that are essential to the auto industry.

Demonstrate the use of micrometers, dial indicators, feeler gauges, plastigauges, dial bore gauges, straight edges and other tools essential to the trade, while showing actual auto part.

	Objectives (Design):
	Arizona Content Standards

	· Use the service manual to identify the manufacturer’s specifications for system parameters, operation, and potential malfunctions.

· Recognize that measuring, dimensioning, and tolerance limits in vehicles are critical.   

· Identify the units of measurements in automotive repair and determine the measurement technique.

· Use and read linear measuring devices, tape measure, ruler, and son.

· Know when and how to use general or precision measurement tools.

· Outline the operating principles of a Standard English and metric micrometer and name the components.

· Read English and metric micrometer.

· Demonstrate how to properly set up, preload, and read a dial indicator.

· Match the appropriate tools to measure needs based on accuracy, precision and tolerance requirements or other criteria.  
	10.0 Apply Mathematical Processes to Problems in Automotive Technology.  10.1 – 10.3
11.0 Apply Measurement Techniques to Problems in Automotive Technology. 11.1 – 11.3



	Materials and Resources (Development)

	Automotive Measurements, VHS/DVD, Meridian Education.  Tram Bar & gauge, self centering gauges, micrometers, dial indicators, feeler gauges, plastigauges, dial bore gauges, straight edges and other tools essential for measurement.  Travel arrangements to an auto body shop.  

	Procedures

	 Set the Stage
Auto body technology continues to evolve as auto body repair technicians rely on computer diagnostics and digital tools and equipment to aid them during the repair process.  This lesson we will Examine how to use the precision measuring tools essential to auto collision repair.  

Demonstrates the use of micrometers, dial indicators, feeler gauges, plastigauges, dial bore gauges, straight edges and other tools essential to the trade, while showing actual auto part measurements.
Watch the Automotive Measurements video.  Students can complete the questions and activity sheet in a Word Document called "Measure".  A Meridian Production. (33 minutes) Order #: 24752, www.meridianeducation.com, 1-800-727-5507

Securing an appointment to observe the process that utilizes measuring tools, write down everything you observe the auto body repair technician doing.
Complete assignments 1 -4 attached to lesson plan

	Evaluation

	Video questions and activities = 20

Class participation and attendance on demonstration of measuring tools = 50

Field trip to auto body shop = 20

Completed Worksheets @10 points each = 50



Assignment 1:

VIDEO QUESTIONS and ACTIVITIES
1. Now that you have seen the Automotive Measurements video, can you explain why math is important in the workplace?
2. List the five basic types of measurement tools. 
3. Why is it critical to frequently measure the stretched metal throughout the pulling process?
4. Create five multiple choice questions that will challenge the trivia skills of your classmates regarding the role of mathematical processes.
Assignment 2: 

DEMONSTRATE MEASURING TOOLS USED IN AN AUTO SHOP

Demonstrates the use of tram bar & gauge, self centering gauges, steck measure n stick, micrometers, dial indicators, feeler gauges, plastigauges, dial bore gauges, straight edges and other tools essential to the trade, while showing actual auto part measurements.
Assignment 3:

VISIT AN AUTO SHOP TO OBSERVE MEASUREMENT TECHNIQUES

Prepare a list of local auto body shops that specialize in frame straightening. Then, secure a visit to observe measurement techniques (but bear in mind that many shops do not permit non-employees in the actual bay area due to insurance liability.)

Assignment 4:

COMPLETE WORKSHEETS IN USING A METRIC/ENGLISH MICRO METER AND A LINEAR MEASURING DEVICE.  

SPECIALTY TOOLS/MEASURING
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Using a Depth Micrometer

TOOLS NEEDED

• Component or material with grooves OR

• Engine with head removed and pistons installed

• Depth micrometer

PROCEDURES

1. Secure the material to be measured so it will not move as the measurement is made.

2. Select an inside micrometer and, if necessary, extension spindles.

3. If there is specification data available, record it below. Space is also available to record the actual measurement.

FIRST GROOVE

Specification _______________________

Actual ____________________________

SECOND GROOVE

Specification _______________________

Actual ____________________________

THIRD GROOVE

Specification ________________________

Actual _____________________________

4. 
Fit the extension to the micrometer as needed.

5. 
Retract the micrometer until it will not reach the bottom of the 
groove when it is positioned.

SPECIALTY TOOLS/MEASURING

6. 
Ensure that the surface where the micrometer is to be set down 
is flat and smooth.

7. 
Place the micrometer over the hole with the spindle pointing 
into the hole.

8. 
Position the base of the micrometer so it extends over two 
edges of the groove.

9. 
Holding the micrometer firmly in place by hand, rotate the 
thimble until the spindle contacts the bottom of the groove.

10. 
Lock the micrometer and remove it from the material for easy 
reading.

11. 
Record the measurement.

12.
Perform any other measurements needed to complete this 
exercise and record all reading: next to the specifications.

13. 
If specifications were available and recorded, compare them to 
the actual measurements and determine any needed repairs.

SPECIALTY TOOLS/MEASURING

Read English Micrometer

TOOLS AND MATERIAL

PROCEDURE

1. Obtain an engine crankshaft.

2. Look up the crankshaft diameter, taper, and out-of-round specifications.

3. Depending upon the size of the journal, select either a 3 or 4 inch Micrometer.

4. Out-of Round Measurement

a. Measure the Journal diameter and record you reading in Column “A” of the below job sheet chart.

b. Rotate the Micrometer 90 degrees and repeat step 1. Record this reading in column “B” of the below job sheet chart.

c. Subtract the smaller number from the larger and write the difference in the column named “Journal out-of-round” column.

d. Compare your out-of round measurements with the wear limits published in the OEM service manual.

e. Classroom vehicle Safety glasses

f. OEM service information 3 or 4 inch English Micrometer

g. Hand tools Engine Crankshaft
SPECIALTY TOOLS/MEASURING
5. 
Taper

a. Measure the journal diameter at one end of the machined area.  Record your reading in a column named “A.”

b. Measure the journal diameter at the other end of the machined area.  Record this reading in a column named “B.”
c. Subtract the smaller number from the larger and record the difference in the “journal taper” column.
d. Compare your out-of round measurements with the wear limits published in the OEM service manual.

ENGLISH MICROMETER JOB SHEET CHART

	A
	B
	OUT OF ROUND

	
	
	

	A
	B
	TAPER

	
	
	


SPECIALTY TOOLS/MEASURING

Read a Metric Micrometer

TOOLS AND MATERIAL

Classroom vehicle 

Safety glasses

OEM service information 
100 mm Metric Micrometer

OEM Scan Tool/hand tools 
Engine Crankshaft
1. Obtain an engine crankshaft.

2. Look up the crankshaft diameter, taper, and out-of-round specifications.

3. Depending upon the size of the journal, select the correct metric Micrometer.

Out-of Round Measurement

· Measure the Journal diameter and record you reading in Column “A” of the Job Sheet chart.

· Rotate the Micrometer 90 degrees and repeat step 1. Record this reading in column “B” of the Job Sheet chart.

· Subtract the smaller number from the larger and write the difference in the “Journal out-of-round” column.

· Compare your out-of round measurements with the wear limits published in the OEM service manual.

Taper

a. Measure the journal diameter at one end of the machined area. Record your reading in column “A.”

b. Measure the journal diameter at the other end of the machined area.  Record this reading in column “B.”

c. Subtract the smaller number from the larger and record the difference in the “journal taper” column.

d. Compare your out-of round measurements with the wear limits published in the OEM service manual.

METRIC MICROMETER JOB SHEET CHART

	A
	B
	OUT OF ROUND

	
	
	

	A
	B
	JOURNAL TAPER

	
	
	


LINEAR MEASURING
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MATERIALS

· Vehicle, and Linear measuring devices (i.e., tape measure, ruler, and so on. 

· Know when and how to use general or precision measurement tools

SAFETY ISSUES

• Always wear safety glasses

1. Follow the approved procedure and Record any observations below:

Curb Height Specification _____________________________________________________

Measured Curb Height _____________________________________________________

Methods to Correct Curb Height _____________________________________________________

TASK SUMMARY

Now that you have completed this NATEF task, can you think of anything (tools, information, knowledge etc.) that would have made this task easier?  

____________________________________________________________________________________________________________________________________________________________________________________________________________________________
Digital Multimeter (DMM)
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DMM Voltage Measurement

MATERIALS

PROCEDURE

Wear Safety Glasses for this entire procedure.

Locate in the OEM service information the headlight circuit wiring diagram for the vehicle you are working on. Review the procedure for voltage drop checks with your instructor/mentor and submit for approval.
1. Inspect terminals and connectors for damage, corrosion, and unseated pins; determine needed repair.______________________________

2. Set the DMM to autorange and connect the positive meter lead (RED) to the Volt Ohm input of the meter and connect the negative (BLACK) meter lead to common ground input.

3. Connect the DMM across the battery (positive to positive and negative to negative).

4. What is your reading on the meter? ____________________ volts.
5. With the meter still connected across the battery, turn on the headlights of the vehicle.
6. What is your reading on the meter? ______________________ volts
7. Keep the headlights on. Connect the positive lead of the meter to the point on the vehicle where the battery's ground cable attaches to the frame. Keep the negative lead where it is.
8. What is your reading on the meter? _________________________volts
9. What is being measured? ____________________________________
10. Disconnect the meter from the battery and turn off the headlights.
11. Refer to the correct wiring diagram and determine what wire at the right headlight delivers current to the lamp when the headlights are on and low beams selected.
12. What is the color of the wire?_________________________________
13. From the wiring diagram identify where the headlight is grounded?____
14. Connect the negative lead of the DMM to the point where the headlight is grounded.
15. Connect the positive lead of the DMM to the power input of the headlight.
16. Turn on the headlights.
17. What is your reading on the DMM? ________________________ volts
18. What is being measured? ______________________
19. What is the Ohm’s Law Formula for Voltage Drop? _____________
• Record any observations below:
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
TASK SUMMARY

Now that you have completed this NATEF task, can you think of anything (tools, information, knowledge etc.) that would have made this task easier?

________________________________________________________________________________________________________________________________________________________________________________________________

List a customer complaint together with the cause determined by this diagnostic/inspection task that might appear on a work order, and then list the correction you would use to resolve the complaint.

________________________________________________________________________________________________________________________________
List procedure(s) you used to connect an ammeter to a vehicle's electrical circuit: ________________________________________________________________________________________________________________________________
Check current operation with an ammeter in series. What can you find out about testing current flow on these circuits.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Why do you use an ammeter and what are its benefits?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________
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