ERROR PROOFING TECHNIQUES
GUIDELINES & INFORMATION

ERROR PROOFING OVERVIEW:

What Is An Error?
Errors are inadvertent, unintentional, accidental mistakes made by our people because of human sensitivity designed into our products and processes.


Why Do Errors Occur?
The human sensitivity in our products and processes creates an operator dominant manufacturing environment.   The quality of an 

operator dominant process is affected by the skill (knowledge) and attention to detail (vigilance) of the operator.

An operator must have the knowledge of the job in order to know what to do and when a quality part has been produced.

In addition, a knowledgeable operator may have to be vigilant with each part produced to be sure it meets all the quality expectations.

Operator vigilance is made more difficult when an operator’s attention is distracted or when non-conformance is hard to detect.  This situation results in the customer receiving unsatisfactory material and/or added labor to re-inspect the part (containment).


What Is Error Proofing?
Error proofing is the activity of awareness, detection, and prevention of errors which adversely affect our customers (defects) and ourselves (injuries).  Effective error proofing reduces or eliminates defects by designing our products and processes so that they minimize the opportunity for the mistake to happen in the first place.

Error proofing can be incorporated into a system in many ways:


( AWARENESS - 
making it easy to do the task right  





(training, visual aids, visual 




controls)



( DETECTION - 
identifying if and when a defect 





has occurred (100 % inspection, 





sensors, PLC’s, probes)


( PREVENTION -
making it impossible to do a job 




wrong (product design, fixture 




design, autonomation)


When To Apply Error Proofing:

Error Proofing should be incorporated into all planned and existing operator sensitive processes.   The level of Error Proofing (Awareness, Detection, Prevention) should reflect the priority of the error.  

Priority should be assessed based on:

· The severity if the error occurs

· The likelihood of the error to occur
· The likelihood that it can be detected immediately if it does 
     occur.  

In all cases, training, operator instructions, and visual aids should be implemented as a bare minimum requirement.
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Error Proofing should be applied across the entire lifecyle of a product:


Design Phase - Product design should include evaluating for potential human error in the assembly of the product.  Consider   reducing the number of parts required in the design.


Preproduction - Visual aids, color coding, PFMEA’s/Process Controls, and operator instructions should be implemented before or during equipment installation.   Training programs should be developed for start-up and new employee orientation.



Production - Evaluate existing PFMEA’s or quality data (PR/R’s, warranty, pareto charts) to identify continued error proofing opportunities.  Additional areas to consider based on performance difficulties are:


High Parts Per Million (PPM)


High PR/R Frequency


Chronic Quality Problems


High Cost of Quality


PFMEA Identified Areas


High Warranty Cost


Phase Out - before a product is phased out of production an assessment of “lessons learned” should be documented and incorporated into future products.


Opportunity Identified During On-Site Activity - Surfaced during other workshop activity and as an action item or during a pre-workshop assessment.


Purchasing, Creativity Team, Other GM Internal Request, and Supplier Request - These are other potential sources of reasons.


WORKSHOP CONSIDERATIONS

Pre-pre workshop information - Because historical information regarding supplier performance experienced by customer locations will assist in determining workshop targets, the importance and benefit of pre-pre workshop activities is higher than for other workshops.  Specific areas to investigate are:


Check PR/R, PPM, PFMEA, Control Plan information on file or obtained.


Obtain supplier quality information from in-house records, audits.
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
Contact Customer Locations, GM Plant and/or GM Divisional Supplier Quality Engineers for additional background (e.g. warranty, CAMIP).


Pre workshop meeting - During this meeting special efforts should be made to ensure satisfactory information available regarding the target area(s).  This will reduce time during actual workshop obtaining or reviewing the information.  Areas to focus on are:


PFMEA data


Problem area (if already identified or known)


Additional data gathering requirements not available thus far. (May require providing support and understanding to achieve)


Confirm amount and type of defects actually occurring.


Supplier internal audit information.


Root cause analysis efforts to date.


Process capability


Understand level of knowledge regarding error proofing and problem solving techniques so that agenda can be adjust correspondingly.


Workshop - The workshop is essentially a focus on error proofing techniques.  Depending on the knowledge level of the workshop team the workshop has a dual purpose of improving the quality of the item studied and generate knowledge regarding error proofing.


Workshop measurements follow a standard format.  Refer to the file EPFORM-L.PPT for a copy of the Summary of Results form and file EPFORM-P.PPT for a detailed explanation of calculating each of the measurement parameters.  Generally the parameter used will be “First Time Quality” however the team leader can use any or all of the parameters as seen appropriate.


Process FMEA involves listing potential failure modes and causes.  It uses occurrence and detection probability in conjunction with severity criteria to develop a “risk priority number” (RPN).  Consequently, in place of the process capability measurement parameter, RPN can be used as an effective measurable.


How to Calculate:

RPN = (S) x (O) x (D)



     
Severity (S) is an assessment of the seriousness of 





the effect of failure mode.
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Occurrence (O) is how frequently the specific failure 





cause occur.





Detection (D) is an assessment of the ability of the current 




controls can detect the failure mode.





Percentage Improvement = (Current State - Improved State) 




divided by the Current State then multiplied times 100. 


Various forms that are part of this package should be considered to support documentation of the rationale for the error proofing method chosen.


Error proofing validation log 


Error proofing implementation form


Error proofing worksheet


Error proofing control plan


Error proofing device development worksheet


If changes are made to the process, consideration must be given to the need for contact with GM Supplier Quality for potential resubmission of PPAP.  Verification should be made as to what steps are required.  The supplier should very careful regarding this requirement should they make changes as a result of their error proofing activities.


Follow-Up - Beyond the normal follow-up activities, two elements should be pursued when the original workshop focused on error proofing.


The Error Proofing Validation Log should be reviewed for verification of the effectiveness of the error proofing implemented.


Other error proofing implemented in other areas/operations.


REFERENCE MATERIALS - Note, this is only partial list and not intended as an endorsement.  A lot of material and sources exist for this subject:


Reading material:

POKA-YOKE, Improving Product Quality by Preventing Defects by Nikkan Kogyo Shimbun, LTD. And Factory Magazine.  ISBN 0-915299-31-3.  Available through Productivity Press 1-800-394-6868 @ $65.


Zero Quality Control, Source Inspection and the Poka-yoke System by Shigeo Shingo.  ISBN 0-915299-07-0.  Available through Productivity Press 1-800-394-6868 @ $75.
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
Mistake Proofing: Designing Errors Out by Richard Chase and Douglas Stewart. ISBN 1-56327-076-5.  Available through Productivity Press 1-800-394-6868.


Poka-Yoke: A Key Element of Zero Defects Quality Control by Michael Vella, Auto Excellence, Fall 1994.


Fail Safeing: The Ultimate in Quality Assurance by Michael Stickler and Edward Turcotte, Actionline-November 1991.


Audio-Visual material:


The Poka-Yoke System.  Two tapes, 47 minutes with Shigeo Shingo explaining the theory and includes practical applications with facilitator guide.  Also in PAL version.  Available through Productivity Press 1-800-394-6868 @ $799.


