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This process is especially practical in understanding quality issues with assemblies. The swapping process is ideal in the manufacturing environment and has proven itself incredibly effective in understanding and resolving quality issues.

This process is driven by Pareto. It identifies the largest contributor to a problem; however, it does not identify all the other contributors. More projects may be required if the customer issue is still prevalent.

This process has been built on many before this, and like all evolutionary processes, this has moved a step forward to quickly resolving quality issues in the assembly processing world.

The help in developing this process has been undeniable by many individuals. 

Minister Ron McDonnell 

Defects
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THIS BRACKET WAS SCRAPPED at the supplier.

Can you tell why this will not fit to its mating component?

	Flange too short?


	Flange is at wrong angle?


	Position of the hole?


	Position of the slot?


	Size of the hole?


Why Statistical Engineering instead of more common problem-solving techniques?
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Statistical Engineering is not a technique to fix problems

––––––––
[image: image]


[image: image]

––––––––
[image: image]


That’s what repairmen do

STATISTICAL ENGINEERING helps develop an understanding of how the issue really works and how it impacts the product
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Terminology

	RED DOT 	The root cause that 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 with. 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 worse of the two processes.




“THE GREATEST OBSTACLE to discover is not ignorance – it is the illusion of knowledge”
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Daniel Boorstin

Former Librarian of Congress
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IF WE DO NOT really understand how something works, we will never be able to fix what’s wrong!

How problems are typically fixed?
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Make changes until the issue is fixed or loses importance


BLAME IT ON SOMEONE else or another department

Ignore the issue

Change the print to make it “good”

Meet and talk about it with anyone who will listen
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“If it’s not simple it’s wrong.”

Albert Einstein


Obviously some things are simpler than others!
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How do we gain knowledge?

1. It is communicated through technical experts

Too much and may not be specific to the issue at hand

Usually it is flavored by their opinion on the topic


Is not always factual, may have fiction threaded throughout the information


Our technical experts may lack the proper technique of communication
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OR

2. We gain our own knowledge by experiencing the issue first hand

Observing the process or product and asking questions
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THE MOST SIGNIFICANT way of gaining knowledge is by asking the right questions and understanding the results to identify what is factual vs. opinion
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NOTES
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Simple Example

Beautiful Saturday evening

Its 5 pm

Your in-laws will be there at 5:30 for a barbecue

You go out to the deck

You click the lighter

Turn on the propane

Nothing happens
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NOW WHAT?
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GO GET YOUR TRUSTY flip chart

Wait for your in-laws to get there

Thank them for coming and explain the problem

Ask if your mother in law would be the scribe

Ask for possible causes for the barbecue not starting
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WOULD YOU REALLY DO this?
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OBVIOUSLY YOU WOULD look at the obvious first

Is there Propane in the tank?

Is the line blocked?

Is the flame of the lighter blowing out?
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YOU HAVE AN UNDERSTANDING of the real world

You know there has to be propane in the tank. You know that the propane must be flowing through the line before it can light. You know the lighter has to stay lit for the propane to light.

Statistical Engineering is not for the obvious but it is a disciplined approach to technical problem solving.

5 simple steps to understanding the world of statistical engineering

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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What are the misconceptions of Statistical Engineering?

“IT TAKES TOO LONG!”

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 the issue!
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What are the misconceptions of Statistical Engineering?

“IT DOESN’T WORK!”

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?

“It requires too many resources!”

	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 projects for difficult issues!
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1. Think about what the customer is saying

2. Examine the failure

3. Assess the differences

4. Substantiate the major influence

5. Execute control 



1. Think about what the customer is saying
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The customer is giving you opinions – you have to understand what they are telling you

Identify what is fact and what is opinion



Management must understand what the customer does and does not want from their verbatim (Problem Identification)

And then understand what needs to be assigned based on data (Pareto)
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What is Pareto?
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The underlying principle of Pareto is simple


20% of our issues account for 80% of our problems


20% of our problems account for 80% of our cost


Simple put, we need to fix the vital few concerns to drive our costs down


Statistical Engineering does not fix all causes for an issue. It does identify the largest contributor to a single issue. Until that issue has been fixed, we cannot look for other contributing factors
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Vilfredo Pareto

1848-1923
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Pareto showing the 25 richest people in 2005


We see the larger volumes of dollars are to the left side of the chart. Does this always occur?
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Chart of the 25 richest people in 1996



Same Pareto different year (25 richest people)


Same distribution


Different scale 


Different names (some of them anyway!)
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Would GM be better served by looking at HUMMER or the Cadillac?



Seat Warranty Issues pph
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Pareto charts also show how we are doing in comparison to our competitor’s.

















Statistical Engineering Overview






The Green “I”



The Green “I” is what the customer cares about either through a failure mode or a performance result


It can quantify the issue through a measurement system (EX. Mm, db, defects, m/s,)























What would be a Green “I”?






Wheel Alignment
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Flashlight intensity 
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	Think about what the customer is saying
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PARETO ESTABLISHES what to work on

It identifies what is the issue. There maybe a number of contributors to a single issue, or the issue could be dotted with contributors but there will always be 1 major contributor or the RED DOT

There is always a single RED DOT

You cannot go further until the RED DOT is controlled

Statistical Engineering is a dedicated, disciplined approach to finding and understanding the RED DOT.




















































2. Examine the failure
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MAKING DECISIONS BY using the dictionary

Rules: Ask any question that has a yes or no response

Objective Identify the correct word with the fewest number of questions

Hints: Understand the dictionary

How can I use this information?
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DISCUSSION

Why does it work?

Clear objective

Easily understandable assessment – yes or no


Easy to observe and identify – split the remaining based off of the alphabet



Dictionary Game – Ball Bearing
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•  You manufactured 72 ball bearings that are suppose to weigh 10 grams each.  However, one weighs 9.8 grams.

•  Your task is to determine what ball bearing weighs 9.8 grams.

•  It will cost you $5,000 each time you take a measurement.

•  What is the least amount of money you can spend to find the ball bearing that weighs 9.8 grams?
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HOW TO THINK STRATEGICALLY

	Identify the differences



[image: image]

Do not think about specifications

Do not think about prints

You want to have the opposite ends of the issue
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	Whatever does not cause this contrast, eliminate it
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3. Connect that KNOWLEDGE to understand the issue not how to fix it
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3. Assess the differences

You have to be able to distinguish between your A and your Z

The measurement system has to be able to tell us that each part measured is either an A or a Z
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IDENTIFY WHAT YOUR difference is and pick the right tool to measure it

Notes
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4. Substantiate the major influence

You have to be able to not only identify the Suspect RED DOT, but you must also confirm that it is indeed the major contributor to this issue

Verification tests will be used to prove out that you have identified the RED DOT through various tests. In this training we will utilize the TUKEY “a” vs. “z” and the Barrier “a” vs. “z” verification tests.

Notes
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5. Execute controls over the RED DOT.

You have to be able to verify that the irreversible corrective action that you have put in place is effective. 

We will use two types of charts depending on the type of issue you are working on. The GREEN “I” Run Chart simply uses the ATTRIBTE data as the scale to observe the improvement over time. The P Chart will review data over time utilizing the number of failures.

Notes
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OUTLINE FOR STATISTICAL Engineering projects
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1. Think about what the customer is saying Problem Identification



2. Examine the failure     Project Identification

3. Assess the differences     Solution Diagram


(Identify your progress)





4. Substantiate the major influence   Solution Diagram

(Substantiate your project)

5. Execute control      Solution Diagram


(Execute corrective actions)
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Problem Identification

Why do you need to identify the problem?

It is a simple way for management to clearly define what projects need to be observed and implemented

It can utilize ATTRIBUTE data like customer complaints, down time, internal scrap, to identify the priority of each project

Notes
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Problem Identification

Think about what the customer is saying

Use the customer’s feedback and understand what they are telling you. Develop a Pareto to define what needs highest priority
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PROBLEM IDENTIFICATION

Think about what the customer is saying

	Determine the goal



JD Power  PPH

Warranty  $

Direct Run  PPH

Scrap   $

Repair   $

Etc...



	Translate customer feedback into your metric based on your goal


	Use Pareto and splits to identify projects and how they impact your goals and metrics


	Prioritize your projects utilizing Pareto


Notes
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The traditional fishbone diagram expects to identify every potential cause for the failure
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While the Problem Identification Diagram expects you to know one item at a time and dismiss the other
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STATISTICAL ENGINEERING is based on letting the Effect drive you to the Cause

You do not need to know everything about everything; you only have to answer 1 question at a time

The data drives you to the answer and it is not based on what you feel is the most likeliest contributor
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The Green “I”

What is it?

It is the performance for the event or feature that is important to the customer. It is green, like money, so you can keep your “I” on the money.

Features are characteristics that can be measured – “geometry” projects
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GAP    FLUSH

Diameter   thickness

Oversize   undersize

Roundness  flatness

Etc....

An Event is an occurrence that either happens or doesn’t happen - “physics” project

Door closes  cylinder cracks

Brakes squeak  rattles

Window leaks  window slow

Seat vibrates  seat fails to move

Etc.

The Green “I”

Projects can be "attribute" with a “yes/no” response

Does it rattle?

Is there a squeak

Does the “check oil” light come on?

Etc.
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OR PROJECTS CAN USE a variable measurement

Gap in mm

Force to close door in Newton’s

Current draw in Amps

Etc...

Note

The Green “I” has engineering leverage and
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	The Solution Diagram must have a VARIABLE measurement system

	Will be started once the VARIABLE GREEN “I” has been identified. This is not meant to be completed after the project but is a “diary” of what is happening

	Starts with the GREEN “I” as you defined it in the Project Identification Diagram

	It will end with the Identification of our RED DOT and will include the irreversible corrective action Executed to control the RED DOT

	You will also include the Confirmation Test utilized to verify the RED DOT

	It is not a complete listing of everything you have done in the project

	Will not include items that have not moved the project forward

	Will not list all potential causes for this failure

	The Solution Diagram may not be required if you have identified an ATTRIBUTE RED DOT in the Project Identification Diagram
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	RED DOT 	The root cause that 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.




	Green “I” 	This is the factor that the customer has a concern with. 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 worse of the two processes.
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