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An Awareness of Precision Measuring Instruments— The Micrometer

I. Introduction
Machinists use a variety of precision measuring instruments to obtain the actual size of tool stock and parts.  The micrometer is the most commonly used measuring instrument when accuracy is required.  The most basic micrometer is used to measure in thousandths (.001) of an inch— the sleeve of the micrometer is divided into 1000 equal segments.  Vernier micrometers enable us to measure in ten-thousandths of an inch.  

II. Objectives/Goals and Major Messages:
The overall goal is to acquaint the students with the micrometer.  The students will demonstrate the ability to:

1. Identify reasons for using the micrometer in metalworking and machining.

2. Properly adjust a micrometer and read measurements that are accurate to three decimal places (thousandths on an inch).

3. Handle and properly care for the tool and come to appreciate the tool as a precision instrument.

Major Message:  Close enough is NOT close enough! 

III.  Lesson Strategy:
The students will be challenged to measure a piece of paper, but of course they will not be able to give a thickness dimension. Enter the micrometer.  Several pieces of metal will be measured.  Care of the tool will be stressed, and techniques for remembering how to use the micrometer will be given.  Students will be asked to read the micrometer.

IV. Instructional Materials:
1. Micrometer transparencies & Overhead projector



2. White board








V.  Tools and Materials:
	1. Standard micrometer

2. Strand of human hair


3. 3 gauges of sheet metal

4. .50 in alum rod
	5. Outside calipers

6. Steel rule

7. Engine lathe (eventually)


VI. Procedure:
1. Be ready to work safely

2. Challenge students to measure paper

3. Introduce micrometer (measuring various gauges of metal)


• why machinists use micrometers, types, parts, care


• applications in quality control, standardization of parts

4. Reading the micrometer:


1. Note the last # on the sleeve. Multiply this by .100


2. Count the # of small lines visible past that #. Multiply this by .025


3. Add the number of divisions on the thimble from zero to the line that coincides with the 
index line.  These are thousandths.  Add these three #s together.


* An easy method of reading the micrometer is by relating the #s to monetary values.

1. Note the last # visible on the sleeve. Count these as dollars.


2. Note the number of small lines to the right of that number. Count these as a quarter— add the quarters.


3. Note the division on the thimble that coincides with the index line.  Count these as pennies.


4. Add the quarters with the pennies. This represents the last two digits.


5. The dollars represent the first digit— place a decimal point in front of that number.

5. Use transparencies to reinforce how to read.

6. Have students measure various thicknesses of sheet metal.

7. Move the demonstration to the lathe & turn a .25 x .250 offset if time permits.

8. Review and answer questions.

VII. Assessment

After several practice sessions and problems in reading the micrometer, students will be required to apply their knowledge, skills and values.  Students will be assessed with a quiz of micrometer problems and with a project that will require them to fabricate mating parts to precise sizes.

VII. Special Safety & Care:
1. Do not drop or spin the micrometer.

2. Keep the micrometer clean.

3. Do not force the micrometer faces together.

4. Use the micrometer only for what is was designed for.  It is not a toy or a clamp!

VIII.  Integration:
1. Social Studies & Design

2. Math & Science: Using the micrometer reinforces students’ abilities to comprehend small sizes and dimensions.  Reinforces the notion of a 3D world (width, depth, thickness). This is also a nice application of understanding how to add decimals.

3. Social Studies

IX. Social Context:
Interchangeable manufacturing, by means of which parts can be made in widely separated localities and then brought together for assembly, where the parts will all fit together properly, is an essential element of mass production.  Without interchangeable manufacturing, modern industry could not exist, and without effective size control by designer and producer, interchangeable manufacturing could not be achieved.

X. New Terms: 

1. Division— line on the micrometer scale

2. “Mike”— measure with a micrometer.

3. Faces— Surfaces which the gauge the thickness of the objects.

4. Sleeve




5. Accuracy

6. Thimble




7.Tolerance

8. Interchangeable parts


9. Fit

XI. Questions:
1. What type of measuring tool does the micrometer most resemble?

2. To what degree of accuracy can a micrometer measure?

3. Name another precision measuring tool:

XII.  Summary:
The lesson will introduce the students to on type of precision measuring instrument.  The applications and techniques of using the micrometer will be addresses.  Time will be taken to allow the students to read the micrometer.  The demonstration will be moved to the lathe if time permits so that students can see a practical use of the micrometer.  Subject matter will be reviewed and questions will be answered.  Practice time will be provided.  A follow-up lesson and review will be given, emphasizing the social implications of precision measurement.

