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Mechanical Engineering Laboratory Report Format

This report format will be used for all your mechanical engineering lab reports here at Cedarville College.  Save this form for use in future courses.  Individual faculty members may ask you to slightly alter this format to better fit a particular experiment.  However, unless you are specifically told otherwise, follow this format precisely.

Each student will hand in a written report of each laboratory experience. THESE REPORTS MUST BE WRITTEN USING A WORD PROCESSOR. They will include:


1.
Cover Page


2.
Introduction 


3.
Data 


4.
Analysis and Discussion of Results

5. Error Analysis 

6. Conclusions

When you have completed each of the above sections, staple them together in the upper left-hand corner in the order listed. A description of each section is given below.

1.
Cover Page

There must be a title page, as the first page, containing the title of the course, (e.g. "Strength of Materials, ENGR 276"), Laboratory Number and Title, (e.g. "Experiment #3 Thin Walled Pressure Vessels”), your names, the name of the faculty member to whom the report is submitted, the day of the week and time your laboratory meets, the dates the experiment was conducted, and the date the report was submitted.  See the sample title page.

2.
Introduction

The introduction to the lab report contains information that states what goals are to be accomplished (called the OBJECTIVES), what materials were tested (called TEST SPECIMENS), what apparatus was used (called TEST EQUIPMENT AND INSTRUMENTATION), and how the experiment was performed (called PROCEDURE). Each of these is detailed below:


OBJECTIVE



Write out the OBJECTIVE of the lab in paragraph format. If there is more than one of them, discuss each one separately expanding upon the simple statement objectives in the handout. Explain what the overall objective is and then what sub-objectives you have to accomplish in order to achieve the overall objective.  This should be written in past tense (e.g.  The objective of this lab was to …).


TEST SPECIMEN, TEST EQUIPMENT, AND INSTRUMENTATION



Make a neat sketch (a CAD drawing would be nice) of the TEST SPECIMENS showing all critical dimensions.  



List the TEST EQUIPMENT AND INSTRUMENTATION used for data collection and analysis. Be specific as to brand name, model number, and Cedarville College inventory  number (this will come in handy down the road). Also, sketch the EQUIPMENT used and on that sketch indicate the flow of data from measuring devices to recording equipment.
For a sketch of the equipment, you have the option of doing a neat hand drawing, creating a computer-generated figure, or using a digital camera.  The degree of effort you spend here is up to you.  However, whatever you use, make sure that you clearly label all components of the equipment.  


PROCEDURE



List the steps taken as the PROCEDURE for performing the data collection. You need not rewrite the instruction manual for any piece of equipment, but list the critical steps such as calibration, zeroing, and other steps taken which you may want to refer back to later on.

3.
Data (This is where you present the data you have recorded during the experiment.)

The data will usually consist of NUMBERS read directly from gauges, tabulated by a printer, or charted by a recorder. You might be supplied with a data table to use in each experiment.  Enter the data into the table and include the table in your report.  If the table is excessively long, put it into an appendix, refer to the table in the Data section, and summarize key results in the Data section.


More often than not you will be asked to GRAPH your data. Because of the large number of points collected during testing, YOU WILL BE REQUIRED TO GENERATE YOUR GRAPHS ON A SPREADSHEET (see PREPARATION OF GRAPHS).


Do not just put data in your report.  In the text, explain the data you are presenting in each table or graph, referring to it by name (e.g. Figure 3, Table 2), and explain why this data is important.  All figures and tables should be numbered in the order they appear and should be referenced sequentially.

4.
Analysis and Discussion of Results  (This is where you do your ANALYSIS, it is where you manipulate the data reported in the previous section.)

The Analysis and Discussion of Results interprets the data and answers the question “What does the data mean?”  Each lab will require calculations to be performed as part of this analysis. ALWAYS SHOW A SAMPLE CALCULATION PERFORMED ON DATA. In a sample calculation, first state the relationship or formula you have used (all equations should be numbered), then substitute in numbers from your data, and show how you calculate your results.  Explain what you are doing in these calculations. The individual laboratory instructions will tell you what to calculate.  Summarize your results in a table or PLOT.  Discuss the significance of your results.


In doing your sample calculations, you may well choose to use one of the equation editors available to you.  If the calculations are not too involved the use of an equation editor is preferred.  However, if the calculations are long and detailed, an equation editor becomes tedious.  In that case you may choose to neatly hand write your calculations.  

5.
Error Analysis 

Sometimes you may not be required to do an error analysis.  If unsure, ask your instructor. This section should contain error analysis that is both quantitative (calculations of the magnitude of uncertainty in your results) and qualitative (types of error that have occurred in your data).  You should also explain why something did or did not work.  You will have a second handout to discuss Error Analysis.

6.
Conclusions

You are not to repeat data values here; you are to COMMENT on how well your objectives have been met by the experiment.  Discuss each of your objectives in detail and explain in what manner this experiment helped you meet each particular objective.
As part of your conclusions, using your best engineering judgement, please specify any further testing which you feel should be done to help meet the stated objectives.
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PREPARATION OF GRAPHS

(VERY IMPORTANT!!)

A properly prepared graph that is neat in appearance takes time. Spreadsheets have very powerful graphing techniques, and it is expected that you will use them in generating your plots.

Data Points


Use an open circle, square, or triangle, etc. for the actual data points.  Do not depend upon COLOR as a data marker and do not do anything in light colors, as they do not show up well when reproduced in black and white. For the majority of cases, having the program draw the curve through these points is USELESS.  If the data is linear, have the spreadsheet compute a least squares fit to the data. Otherwise, YOU WILL MOST LIKELY DRAW THE TRENDLINES BY HAND USING SOME TYPE OF FRENCH CURVE OR OTHER DRAWING AID.  If using a computer, you must ignore obviously bad data points.  Do not draw a line that passes through each data point, but a line that shows trends.

Annotation (Very Important)

Much of the annotation of graphs and tables has been standardized and the instructions that follow are used in most textbooks.  Therefore, if you have trouble understanding any of this, check out examples in your textbooks, and see how things are done there.  Sometimes, what’s in your textbooks does not follow what is stated here.  In that case, follow these instructions.


Spreadsheets excel when it comes to annotation; they can accurately provide you with LEGENDS, AXES LABELS, and TITLES.



The LEGEND informs the viewer which sample corresponds with which data points when more than one set of data appears on the same graph. PLEASE DO NOT COMPARE MORE THAN THREE SAMPLES ON ONE GRAPH UNLESS OTHERWISE ASKED TO.



The AXIS LABELS include scaling and units. It is often wise to use integers for the scaling and note that the values should be multiplied by the correct power of 10. 



ORIENTATION  If you plot your graph in “landscape” mode, rotate the paper 90o counterclockwise such that the upper right hand corner of the plot is in the upper left hand corner of the report.  Thus, the reader is able to read the plot by rotating the report 90o clockwise.  



The graph TITLE should appear in one or two lines centered near the TOP of the graph. It should describe completely what is being plotted.  However, the Figure # and title should appear UNDER the figure.  Incorporate the figures into the text.

The accompanying figures are provided as examples for you to help in preparing graphs for your lab reports. Graphs will be included as part of your DATA section if it is a plot of recorded data.  If the graph is a plot of manipulated data, then it should appear in your Analysis and Discussion of Results section.

As with all tables and figures, always reference these graphs in the text (e.g. A plot of the stress as a function of strain is shown in Figure 4.).  Explain why you have included the figure or table and note why it is significant.  
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