Lab 4: Precision Metrology

(Mechanical Parts)

In this lab, you need to do some precision measurement. There are several kinds of tools you should learn how to use them generally: caliper, micrometer, indicator, block gauge, straight edge, thread gauge, sine plate and so forth. With these tools, you need to measure the following stuff: 
1. The stuff in the box (will be mentioned later)

2. The straightness of a rod
3. The roundness of a rod

4. The parallelism of a V-block and a sine plate
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Before coming to the lab, review the lecture notes (the PPT file); try to obtain some with the measurement tools.  

The measurements you need to do are as follows:

Mechanical Inspection Setup
Bin with miscellaneous parts labeled by letter

Inspection tools:

· 4” – 40” Inside Micrometer

· Depth Micrometer

· Digital and simple Calipers

· Plastic and Metal Rulers

· Thread gauge
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Key Measurements for each part:
(A) Shims: Thickness.  When would each be more useful?

(B) Cylindrical Part: Inside and outside diameters, depth of inside wall.  Use both depth micrometer and calipers.

(C) Metal Washers: Inside and outside diameters.    How far off-center is the hole?
(D) Inch Allen Screws: Inside and outside diameters, dimension of Allen head, thread type.  Which Allen wrenches would you use for these?

(E) Cylindrical Shaft: How thick is the bottom?  (See figure below)  Use both depth micrometer and calipers to determine.
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(F)  Steel Balls: What are the diameters?

(G) Plastic Washer: How thick are the lips on each bottom edge?

(H) Notice difference between cleaned, stoned, and roughed edges.  Use surface roughness indicator to compare the differences.

(I) Large Metal Ring: Use the inside micrometer to measure the inside diameter of this ring.
Mechanical Part Setup on Surface Plate
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Measuring the straightness of a rod

ISO-TR 5460 Standard 7.1.2 Gives a picture of what straightness is defined by and how an engineering part would be dimensioned with a tolerance for straightness:
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It also describes an experimental method to measure the straightness:
[image: image8.emf]
We have set two datums for our experiment: the surface plate establishes flatness and the straight edge establishes straightness.  Both the V-block supporting the sample and the indicator stand are restricted by these two datums.  Note: As shown in the upper left corner, the rod should be constrained to the V-block using two C-Clamps.  
1) Record measurements from the indicator while moving the indicator stand along the entire generating line.  This line is defined by the top surface of the rod, which should be parallel to the surface plate.

2) The straightness deviation is the difference in indicator readings along the generating line.

Measuring the circularity of the rod

ISO-TR 5460 Standard 9.4.1 Gives a picture of what circularity is defined by and how an engineering part would be dimensioned with a tolerance for circularity:
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It also describes an experimental method to measure the circularity with 2-3 point measurements:
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1) Record measurements from the indicator while moving the indicator stand along the entire generating line.  This time, you will also rotate the rod between measurements.

2) The indicator reading during one complete revolution is used for the calculation marked by (.  

3) Moving along the entire generating line will give you the indicator reading using for the calculation marked (.

4) The circularity deviation will be calculated from these two readings taking into consideration the 180(- alpha.

Measuring the parallelism of a single V-Block and a sine plate
ISO-TR 5460 Standard 13.1.8 Gives a picture of what parallelism is defined by and how an engineering part would be dimensioned with a tolerance for parallelism:
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It also describes an experimental method to measure the parallelism of a part using a surface plate as the datum plane:
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1) Place the V-block on the surface plate, ensuring no burrs or particles offset between surfaces.
2) Take indicator readings along the entire top surface of the V-block while moving along the straight edge.
3) The indicator movement over the entire surface is considered the parallelism deviation.

4) Repeat the steps for a sine plate.
5) Place a 0.1 inch gauge block under the roll of the open end of the sine plate. Use an indicator measure the height and slope of the sine plate. See if they match the relation of the triangle.
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