ME 3504 – Process Monitoring and Control

Lab Exercise No. 1 – September 06, 2005
_______________________________________________________

An Exercise in Basic Measurements

_______________________________________________________

Objective:
To understand the use of measuring devices for dimensions and analyze the data collected

Given:  
4 different samples (bolt, 2 mechanical components & golf ball)

Instruments:   Slide Calipers and Micrometer

Exercise: 

· Measure all the possible dimensions to give a complete physical picture of each sample

· take 5 different readings for each dimension with each instrument
· each member of the group will take measurements on ALL the samples
· collect the dimensional data from all the groups for each sample

· compute the mean, median, mode, standard deviation and variance for the entire set of data

QUESTIONS:  

· Is there a significant variation in the major dimensions of each sample as measured within the group as well as by the different groups? 

· Is there a significant difference in the measurements taken with the calipers versus the micrometer? 

· Make a histogram of the data for any three major dimensions (take one dimension from each sample, for example - golf ball diameter or length of the bolt) from all the groups, and discuss any similarities to a Gaussian distribution

· What are the possible uncertainties in the measurements that you have made – explain

· Comment on the types of errors that you have possibly encountered in your measurements (be specific)

Report your findings in a standard report format, including the following:

· Details for each Instrument (as best as possible):

Manufacturer & Specifications of the instrument; serial number
Range, Resolution, Precision, etc.

· brief write-up on how measurements are taken using these two measuring instruments 

· Draw a neat figure of each sample to scale, indicating all the dimensions

· Tabulate all your readings for each sample

· Submit plots for different parameters that gives some insight about the variation in the dimensions

· Show all the statistical computations, including the formulae used

· Comment on the accuracy of your readings including possible sources of error, etc.

· Conclusions

· References

· Anything else that would make the report as complete as possible

And finally …

· Each student will submit their individual report.

· The Report will be graded based on the quality of the presentation, format, meaningful explanations/discussions and overall professional quality.

· Maintain all the details of your exercise in your log book.

· Search the Internet to obtain additional details and information.  Make it a habit !
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