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Introduction
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This level of Statistical Engineering process has more tools than taught at the Apprentice level. You will find some more useful than others, but do not restrict yourself to using only the tools you are familiar with and know.

Moving this tool forward within Lear Corporation has been a long process but it is finally being recognized for its benefits. We are seeing issues be resolved in a timely manner and are finding that the issues are not being resolved. The benefits of this tool are beginning to spread throughout the company, and many are becoming advocates of this process. 

By writing these manuals, I am amazed at how easy it is to use these tools and yet overwhelmed at how powerful they really are in the real world. The very bottom line of this tool is that it works and works well. The statistics behind this are not required to be understood by the average user of this tool, the process is very structured to lead anyone through the process.

It has been a huge benefit to coach people through their projects and be reminded of the uncertainty of people who have not had any exposure to this tool. To some it may appear a little intimidating, but they become more at ease as they use and understand the tools. 

Although there has been some resistance to this process by others trained in different types of problem solving, I feel that everyone has seen the benefit that this brings to the problem solvers within our company. It is fast, and it is accurate. The speed at which projects have been taken and completed has helped make believers in this process from skeptics.
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There are others, as always, who are too numerous to mention, but whose efforts have allowed this to be completed.

Minister Ron McDonnell
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Definitions

	RED DOT 	The root cause is the largest contributor of variation in the GREEN “I”. A true RED DOT causes non-random variation in the assembly process. It is the ball that we must keep our “I” on.









	Pink Dot 	Secondary contributor of variation. It is not another Red Dot but will affect the Green I in conjunction with the Red Dot.




	Green “I” 	This is the factor that the customer has a concern about. It can be a defect, failure mode or performance. This may be a technical specification of the final assembly. We color it green in reference to money – we have to keep our “I” on the money.



	A to Z 	These are the two extremes of the process in reference to the GREEN “I”. It does not relate to any specification since we want to look at the two extremes A to Z. This has nothing to do with “good” or “bad” parts – they are the extremes within the process



	“a” 	During the verification tests this will be the assembly from the A family or the better process



	“z” 	During the verification tests this will be the assembly from the Z family or the worst of the two processes.




What are the misconceptions of Statistical Engineering?
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“It takes too long!”
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This misconception is partially our fault! Why?

	Too dogmatic


	Not being creative 	Overcoming roadblocks

	Developing strategies




Let everyone know how “fast” you can go when you have the right resources. Do not waste resources when you have them – you may not get them on the next project!

How many times do we see wasted resources?

	Waiting for samples 

	Waiting on data

	Waiting on technicians

	Parts on hold


Is there another strategy that requires less resources?

The root cause will not be found in your Outlook file, at your desk, or on the phone! Get out on the floor and work on the issue!

––––––––
[image: image]


What are the misconceptions of Statistical Engineering?
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“It doesn’t work!”
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Again, this is partially our fault as well! Why?

	No Run Chart to show effective corrective action

	Supporting projects that do not utilize the tools correctly

	Abuse of terminology

	Using a tool and declaring what the Red DOT is!

	Need to point out that Statistical Engineering only identifies the largest contributor – smaller contributors may rise to the top and still show the defect


How often do you see sloppy and inaccurate execution of the tools?

	Point out the errors! This is a good opportunity to teach and improve others

	Be disciplined in your approach


Your coach is responsible to;

	Ensure your team uses the right tool

	At the right time

	In the right manner

	Ensure the team fully understands that this is only driving resolution through the largest contributor


The goal is to produce higher quality and safer products through better problem solving

Certification in Statistical Engineering is through good problem solving by demonstrating the SE tools in action!

What are the misconceptions of Statistical Engineering?
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“It requires too many resources!”
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	Teams are meant to be small – one, two or three people at a max! A focused disciplined approach should not waste resources!


	If you feel your team is not using the right strategy, meet with your coach to help determine a better approach!


	Do not collect data just to collect data – if you don’t know what you are going to do with it – don’t collect it!


	Don’t need a project for every little issue! If it is obvious – just fix it! You should only be working on projects for difficult issues!


1. Think about what the customer is saying

2. Examine the failure

3. Assess the differences

4. Substantiate the major influence

5. Execute control
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Notes

_____________________________________________________________________________________
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_____________________________________________________________________________________

The Strategy – how do we look at things

Why use a strategy?
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It identifies how we look at the issue. Start from the smallest possible of families to the largest. Use the smallest possible where you can get your best contrast to leverage against your A to Z’s

Notes

_____________________________________________________________________________________
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_____________________________________________________________________________________

From Encarta Online

What is Strategy?
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In Statistical Engineering we use a strategy to look at the parts and identify how we will approach the issue. It gives us a better understanding of what tactic we can use to get the best Contrast and Leverage.

What is Contrast?
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Contrast is the differences we see between the A-to-Z parts. We want the extremes to be able to easily distinguish the differences between the two parts.

What is Leverage?
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Leverage is how we can use the Contrast to better identify understand the differences between A to Z 

Notes

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

How we think.......

We are not looking at GOOD and BAD parts. The complete opposite ends of the spectrum that we can find. We look at A to Z.

Which are more likely to give us the best leverage?
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The strategy defines how we look at the A to Z’s. What is the best way to use these parts to leverage them?

It describes how you EXAMIINE the different variations that apply. What levels of assembly do the issues appear in? It shows what family has the highest contrast between our A to Z’s in relation to our GREEN “I”

Notes

_____________________________________________________________________________________
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_____________________________________________________________________________________
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_____________________________________________________________________________________

We have three types of Strategy Plots that we can choose from depending on the GREEN “I”. All three of the Strategies follow the same pattern

The issue can be a DEFECT, an EVENT or a FEATURE
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Strategy Maps
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Strategy Maps help to observe contrast for the issue you are working on within your project. 




It helps to organize your information into a more visual experience to understand the physics of the problem.



	[image: image]
	 	[image: image]


[image: image]

Strategy Maps
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Features

Rotating
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Strategy Maps

[image: image]


Features

Flat Parts

Supplier producing connecting rods had a high scrap rate after their grinding operation. The thickness of the part is being checked on-line and automatically accepted or rejected. The end of line scrap Pareto identified thickness as the highest hitter for this line. 

The on-line gauge is a simple pass or fail test and therefore doesn’t collect any data. This unfortunately could not be used in multiple variables. Using a micrometer to check the thickness of the parts develop a Dataplot, and then a Multiple Variable looking within the part, part to part, and finally time to time.
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Thickness was measured at multiple locations to see
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The largest variation was seen at Point to Point with point C being smaller than the other 3 locations.
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Strategy Maps
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Features

Flat Parts

What if we looked at this another way?

If we looked at the print and saw that thickness is not called out, we find the manufacturing engineer decided that this was a fast, easy and inexpensive check to have on the assembly line.

The print shows that datum A has a flatness spec of .002. 
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If Datum A is flat to .001, flip the part over and locate it on Datum A. Now measure from Datum A to the other side.[image: image]
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