ENGR 106 – Fall 2005

MEA 1 - A

Laboratory 6

Model Eliciting Activity (MEA) 1 - Part A
Tire Reliability - Individual Activity
(Estimated Time: 20 minutes)

1.
Read the following definition and news article individually.

Reliability:  Reliability can be thought of as dependability, so a reliable product is one that will perform adequately for a certain period of time without failing.  It might be easy to confuse quality and reliability, but they are not the same.  Quality refers to a product meeting the requirements at the end of its creation process; so quality can be easily measured by the number of completed units that meet specifications.  Reliability, on the other hand, looks at how many products still meet specifications and are able to perform throughout an appropriate lifespan of use.
Why is reliability important?  Every day, we depend on a lot of different products.  Their inability to perform may cause us inconveniences.  Sometimes, as in the case of heavy machinery or health equipment, failures might cause harmful accidents or deaths.  From a company’s point of view, having products that constantly fail leads to customer dissatisfaction, which leads to a bad reputation and loss of customers.  This means that companies today need to constantly control their reliability.


The Daily News, March 20

Peterson Tires in Trouble – Is This a New Firestone Case?

By M. Jones

In August 2000, Firestone announced a recall of 6.5 million tires after it became known that the tires had a higher than average rate of failure, and in 2001, Ford offered to replace 13 million Firestone tires.  Since then, federal investigators documented approximately 200 deaths and 700 injuries from accidents involving the tires.  The treads on the tires had a tendency to separate from the other layers. 

Similarly, Peterson Tires has received complaints because of accidents caused by their tires.  Company representatives say they have hired independent consultants to help them determine if they have a reliability problem.  If that is the case, they would be facing any tire company’s worst nightmare: experiencing their own “Firestone recall”.   The good news in all of this is that they are investigating the issue right away, so if a reliability problem exists, they will hopefully be able to fix it before any more accidents occur.
1.
Read the Memo on the following page individually.

2.
Access MEA 2 through the online assignments page and answer the following questions individually through the Individual Response section. 

a.
Why is reliability important?  Besides recalls, what kinds of consequences could a company with reliability problems experience?

b.
Give two specific examples of products, other than those mentioned, where reliability is important.
c. 
A "reliability curve" shows the total number of products that have failed versus time.  Describe what this curve might look for a product such as tires.
	Memorandum

To:

Engineering 106 Team

From:

Morgan Peterson, MANAGER, Peterson Tires, INC.
Subject:

Tire Reliability

Hello,

Our company has been successfully producing tires for several years.  We know that tire failures can be a safety hazard, causing accidents and deaths, so we always do our best to make sure our tires are reliable. In addition, maintaining high product reliability is a priority because we have seen the negative impact problems in this area have had on other companies.  

Due to several customer complaints we have received in the last few months, management has become concerned about our tire reliability.  If these are isolated, independent failures, there is not much to be done. However, if there is a reliability problem, then we will have to take action to resolve the problem.  This is where we will need your help.

We would like your team to provide us with a procedure to determine whether a set of data regarding tire performance is demonstrating acceptable reliability.  Acceptable reliability means that failure rates are low at the beginning of a tire’s useful life and increase with time.  Since we are interested in continually checking reliability, your procedure should be general, allowing our company to use it on different sets of tire data.  

Attached, you will find a set of data which we know has an acceptable reliability.  It consists of 1000 pieces of data representing the time (in days from installation) it took for a tire to fail and corresponds to a tire of treadwear grade 25.  Treadwear grade (TG) is a measure of a tire’s durability, so a tire with TG 50 lasts twice as long as one with TG 25.  
We are also supplying your team with three sets of failure data demonstrating unknown reliability from a TG 50, TG 100, and a second TG 25 tire lot.  
We are asking your team to provide us with a generalizable procedure to analyze the reliability of the tires from the provided data.  We are also asking you to use your procedure to determine if the three types of tires corresponding to the data sets attached have acceptable reliability and if the results show that the tires have the correct treadwear grade.

Please keep in mind that management is extremely concerned about this situation, so your procedure and results should be concrete and understandable, as it will have a significant influence on the future direction of the company.

We look forward to receiving your response. 

Morgan Peterson


Model Eliciting Activity (MEA) 1 - Part B

Tire Reliability - Team Activity
(Estimated Time: 60 minutes)

You should work with the team assigned by your TA.  Before you start this task, select one team member to be the Timekeeper, another to be the Recorder, another to be the Meeting Coordinator, and one to be to be the Encourager/Gatekeeper. Once you have decided on the role of each member for this lab session, begin working on this task with all members of your team working at one computer. 

The team Timekeeper should monitor the time spent on tasks. Keep in mind the estimated completion time.   The team Recorder should serve as the initial keyboard operator.

1.
Gather around one computer and access one of the team member's MEA 2. Refresh the screen.  This will enable you to see all of your individual team member's individual responses and allow you access to the Team first draft.  Within your team, compare your answers to the individual questions.  If there are different responses, your team must come to consensus on what the answers should be. 
2.
Reread the memo sent to your team from Morgan Peterson. Make note of all specific directions given to your team to successfully complete this task.
3.
Morgan Peterson has provided tire data.  This data can be downloaded from the Lab 6 links.  

4.
In the MEA 2 Team First Draft, write the body of a memo to Morgan Peterson that includes: 

· A reusable procedure to determine whether a set of data regarding tire performance is demonstrating acceptable reliability.

· The results of applying your reliability procedure to the three sets of tire data provided (Do they have an acceptable reliability? Do the results show the tires have the correct treadwear grade?)

Be sure to Submit your team's work when you are done.  

Your TA will provide feedback via the MEA 2 portal when they grade your work.  

5.
Email all electronic files used to analyze the test case data to each team member.


















