Laboratory 2: Part II

Completion of Part I

Purpose (Problem)

· To assess the properties of a measurement system

Method (Plan)

· Select four parts at random out of the 8 available parts for each operator (there are 2 operators)

· Each operator plots the points on the first part and then measures the applicable line segments

· Each operator then turns over the page and repeats the previous step on the replica of that part

· Each operator then repeats steps 2 and 3 using the other 3 selected parts (both operators completes the parts in the same order)

· The measurer, separate from the operators, then measured the true value of each line using the same measuring tool as the operator used for their measurements

Results (Data)

· the data of this process is attached in Appendix A

Analysis

· (write up after I make the excel sheet pretty)
Conclusion

· Poor measuring system
· Biases vary largely between the operators

· Only half the parts, the average true value fell within the range of the measured value, which indicates that the measuring system was poor

· Biases vary among the parts

Critical Examination of a Measurement System Assessment

Problem (page 10)

1.

For each measuring system:

· Average values

· True values

2.

· Deviation values for each measuring system (A, B and Final) for all pistons (1, 2 and 3) on a scatterplot diagram

Plan

1.

· advantage

· larger sample reduces sample error and shows the variation from shift to shift (accounts for different operators on different shifts)

· disadvantage

· collecting this data would take more time and incur more costs for the company

2.

· advantage
· eliminates the variability due to the temperature during the time of measuring (an explanatory variate)

· eliminate machine error

· disadvantages
· moving the measuring systems could be costly and timely

· each measuring system is calibrated to deal with the temperature and changing them would mean it is necessary to re-calibrate A and B to the same calibration as the final measuring system

· if there is a calibration error on the final, then calibrating the others according to the final measuring system would cause them all to have measuring errors

· not cost-effective to have 3 measuring systems at the same point because machine error doesn’t seem to be an issue with the company

3.

· Yes, should use more than one, because it reduces sampling error (elaborate)
4.

· Advantages

· Could reduce explanatory variates that effect the measuring at a certain point in time (due to weather conditions, etc.)
· For example

· The calibration could be off at that specific time of measuring, thus causing all the data taken over a short time to be inaccurate 

· disadvantages

· if it takes more time, it is more costly to the company

· the calibration may not be the same throughout the long time period, which would make it necessary to re-calibrate

· something might happen to the piston over the longer time period (wear-and-tear, etc.)
Analysis and Conclusion
1.

A:
	Avg Bias A
	0.043333

	Avg Bias B
	-0.90667

	Avg Bias Final
	0.203333

	
	

	Variation A
	0.8285

	Variation B
	0.624333

	Variation Final
	0.253278


B:
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2.

· The final measurement is, in general, a higher measurement than B.

· Although A and final both have low bias, final is consistently closer to the true value (varies less)

· Measurements of the same piston are all within a certain range, within a range of 4 units of measurement
· System B is the most unreliable of the three, as it has the largest bias and also the largest variation

· Limitations:

· Have only sampled 3 pistons, so there may be sample error

· Each shift only measured the piston twice, could have measured more times to reduce measuring error caused by the operator
