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MISTAKE PROOFING

To err is human is a saying that in itself poses a question; is it do we make errors or mistakes? | am a
stickler for word definitions. The word ‘error’ and ‘mistake’ are synonyms and bare similar meanings. My
definitions are that it depends on the context of unintended action and intended action.

When considering the interaction between people and machines occupational psychology group the main
factors under four headings:-

Anthropometric factors — Relating to the size and strength needed to do something.

Human sensory factors  — Relating to the ease at which people can see or hear or feel something
Physiological factors — Relating to environmental stresses that affect human performance
Psychological factors — Relating to hostile or adversarial or ignorant organizational climate

Nearly every ‘human error’ can be traced to a failure or a problem which has occurred in at least one of
these four areas. Our world is full of mistake proofing and error proofing devices. The first three factors all
relate to external phenomena which the human to make an error. As a result, they are relatively easy to
identify and to deal with. A far more complex and challenging category of errors are those which find their
roots psyches of the humans themselves. | recommend using the assumption that if something can be
done incorrectly (error or mistake) it will be. We have to design in or design out mistake proofing into the
machine, system or process itself.
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PURPOSE OF TRAINING

« TO INTRODUCE BASIC CONCEPTS OF MISTAKE PROOFING TO SUPPORT ZERO
DEFECT QUALITY IN A MANUFACTURING OR ASSEMBLY WORK ENVIRONMENT
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AGENDA
« WHAT IS MISTAKE-PROOFING

 WHY IMPLEMENT MISTAKE-PROOFING

* RELATING MISTAKE-PROOFING TO PROCESS CONTROL
« DETERMINING WHERE TO APPLY MISTAKE-PROOFING

* BASIC ELEMENTS OF MISTAKE-PROOFING

* TYPES OF MISTAKE-PROOFING

« EXAMPLES OF MISTAKE-PROOFING

*« HOW MISTAKE-PROOFING FITS INTO ALEAN MANUFACTURING ENVIRONMENT
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WHAT IS MISTAKE-PROOFING
 AQUALITY CONTROL APPROACH FOR ACHIEVING ZERO-DEFECTS

« AFORM OF 100% INSPECTION
« METHODS TO CATCH SIMPLE MISTAKES BEFORE THEY TURN INTO DEFECTS

« USES CONTROL FUNCTIONS TO ENSURE NECESSARY CONDITIONS ARE
PRESENT TO MAKE GOOD PRODUCTS

« MAKING IT IMPOSSIBLE TO MAKE A MISTAKE THROUGH PERMANENT
CHANGES TO EQUIPMENT, OPERATIONS OR PROCEDURES.

« APPLICATION OF COMMON SENSE
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EVERYDAY EXAMPLES OF MISTAKE-PROOFING

« WHAT ARE SOME EVERYDAY EXAMPLES OF MISTAKE-PROOFING THAT YOU
CAN THINK OF THAT HAVE AN IMPACT ON OUR LIVES?
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ERRO RSIMISTAKES VE RSUS DEFECTS THAT WILL BE SEEN IN THE END PRODUCT

« WHAT HAPPENS TO CAUSE ADEFECT

« AN OPERATING CONDITION THAT IS NOT AS IT SHOULD BE

* NON-FULFILMENT OF A REQUIREMENT RELATED TO AN INTENDED OR
SPECIFIED USE

MATERIAL
MANPOWER METHOD
INPUT > — PROCESS — > OUTPUT
MOTHER NATURE MACHINE
MEASUREMENT

Instead of testing for defects concentrate on placing controls on the 6 process factor inputs of the process
which are:

Manpower
Material
Method
Machine
Measurement

o s W=

Mother nature (such as the weather conditions)
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CONTROL FUNCTIONS
TRADITIONAL MISTAKE-PROOFING
* PLAN-DO-CHECK-ACT « INTEGRATE THE DO AND CHECK

STEPS SO PLAN IS PROPERLY
« INSPECTION AS A SEPARATE STEP CARRIED OUT

IN A PROCESS
« PRODUCTION AND INSPECTION

« UNPREDICTABLE ERRORS ARE SIMULTANEOUSLY
CREATED BETWEEN PLAN AND DO
« INSPECTION OCCURS AT THE
« DOES NOT PROVIDE A WAY TO SOURCE WHERE THE ERROR
CATCH ERRORS TAKES PLACE

« ONLY GIVES FEEDBACK AFTER AN
ACTUAL DEFECT HAPPENS

Controls on the product

Controls on the process parameters

Monitor the process SPCs on the process parameters so it does not affect the product

Every dollar spent in planning or a defect prevention can save twenty dollars in reaction
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HOW DOES MISTAKE-PROOFING WORK?

« BY MAKING PERMANENT CHANGES TO EQUIPMENT, OPERATIONS, OR
PROCEDURES THAT ELIMINATE OPPORTUNITIES FOR ERRORS

« PROVIDE AN IMMEDIATE SIGNAL IF A MISTAKE OCCURS
CONTROL TYPES

1. PREVENTIVE. PREVENTS PROCESS FACTORS AT THE CAUSE, ERROR OR
MISTAKE FROM OCCURRING USUALLY BY DESIGN

2. DETECTIVE. DETECTS THE PRESENCE AT THE CAUSE, ERROR OR MISTAKE
AND WILL TAKE SOME ACTION TO CORRECT THE PROCESS FACTORS
BEFORE THE CAUSE, ERROR OR MISTAKE HAPPENS TO PRODUCE A
DEFECT. (A) DETECT THE PRESENCE OF THE CAUSE, ERROR OR MISTAKE
AND PREVENTS IT FROM HAPPENING (B) DETECTS THE PRESENCE OF THE
CAUSE, ERROR OR MISTAKE AND NOTIFIES — ONE DEFECT PRODUCED.

3. REACTIVE. DETECT THE DEFECTIVE NON-CONFORMING PRODUCT AND THE
OUTPUT WILL ACTIVATE CONTROL OF NON-CONFORMING PRODUCT
PROCEDURE. ‘0’ DEFECT IS NOT POSSIBLE WITH THIS CONTROL TYPE.

THE TOYODA TYPE G AUTOMATIC WEAVING LOOM MACHINE AND THE ORIGIN OF JIDOKA

The type G automatic loom weaving machine. the world’s first automatic loom with a non-stop shuttle
change motion that was invented by Seikichi Toyoda in 1924. This loom also automatically stopped when
it detected a problem such as when a thread broke.
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WHAT CAUSES DEFECTS?

DEFECT CAUSE

* INAPPROPRIATE OR INSUFFICIENT
PROCEDURES OR STANDARDS ARE
SPECIFIED WHEN THE PROCESS IS
PLANNED

« EXCESSIVE VARIABILITY HAPPENS
DURING ACTUAL OPERATIONS

- DAMAGED OR EXCESSIVELY
VARIABLE MATERIALS ARE USED

« WORN MACHINE PARTS

« SIMPLE HUMAN MISTAKES

ANTIDOTE

PROPER PLANNING

PROPER MAINTENANCE

INSPECT MATERIAL ON RECEIPT
FOR DEFECTS OR VARIABILITY
MAINTENANCE AND TOOL DAMAGE
WHAT ARE THE HUMAN FACTORS

THAT CONTRIBUTE TO THE CAUSE,
ERROR OR MISTAKE?
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SIMPLE HUMAN MISTAKES
« WHEN CONSIDERING THE INTERACTION BETWEEN PEOPLE AND SYSTEMS

PROCESSES AND MACHINES HUMAN ERROR CAN BE GROUPED IN FOUR
FACTORS

1. ANTHROPOMETRIC FACTORS

2. PSYCHOLOGICAL FACTORS

3. PHYSIOLOGICAL FACTORS

4. HUMAN SENSORY FACTORS

NEARLY EVERY ‘HUMAN ERROR’ CAN BE TRACED TO A FAILURE OR A PROBLEM

WHICH HAS OCCURRED IN AT LEAST ONE OR A COMBINATION OF THESE FOUR
CAUSAL FACTOR AREAS.

ATTENTIONAL FAILURES

‘ SLIP CARRY OUT A PLANNED TASK INCORRECTLY OR IN THE
WRONG SEQUENCE
UNINTENDED ‘
[ ACTION
1 ‘ LAPSE }_’[ MEMORY FAILURES J
MISS OUT A STEP IN APLANNED SEQUENCE OF EVENTS

ERROR | - N

RULE BASE MISTAKES
MISAPPLICATION OF GOOD RULE OR APPLICATION OF A
BAD RULE

| MISTAKE 1> KNOWLEDGE-BASED MISTAKES

v INAPPROPRIATE RESPONSE TO A NOVEL OR ABNORMAL
ACTION

ROUTINE VIOLATIONS
Celels }"[ EXCEPTIONAL VIOLATIONS OR ACTS OF SABOTAGE }
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THOUGHTS THAT INHIBIT MISTAKE-PROOFING
* INSPECTION WILL ALWAYS BE NECESSARY

« PEOPLE ARE ONLY AND WILL HAVE THE POTENTIAL OF MAKING MISTAKES

* VARIATION EXISTS IN EVERYTHING TRYING TO ELIMINATE IT IS AN
IMPOSSIBLE TASK

« EVERYONE HAS OWN WAY OF DOING THINGS
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ANYTHING LESS THAN ZERO DEFECTS WILL NOT DO
99.9 % CONFORMANCE TO QUALITY (1000 PARTS PER MILLION DEFECT RATE) =

* 2 UNSAFE LANDINGS AT THE BUSIEST AIRPORT IN THE WORLD PER DAY
* 10 GALLONS OF UNSAFE DRINKING WATER PER PERSON PER MONTH

« 300 NEWBORN BABIES DROPPED IN A MATERNITY HOSPITAL PER MONTH
« 2100 INCORRECT SURGICAL OPERATIONS PER MONTH

« 20,000 WRONG MEDICAL PRESCRIPTIONS PER YEAR

+ 1,000000 INCORRECT PHONE BILLS PER YEAR

+ 193,000,000 CHECKS DEBITED FROM THE WRONG BANK ACCOUNTS PER YEAR
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THE GOAL OF MISTAKE-PROOFING
« MAKE PRODUCTS WITH ZERO DEFECTS

« REMOVE VARIABLES IN THE PROCESS THUS REDUCING OPPORTUNITIES
FOR MISTAKES TO BE MADE

* MAKING IT IMPOSSIBLE TO MAKE MISTAKES

This is an example of inherent mistake-proofing whereby the mistake-proofing in designed and built into
the product itself.
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ORIGINS OF MISTAKE-PROOFING
+ POKE-YOKE AND OR BAKA-YOKE

« JAPANESE COMPANIES

* SHIGEO SHINGO — RECOGNIZED IT IS HUMAN NATURE MAKE MISTAKES AND
FORGET THINGS

 IN AMERICA THE CONCEPT OF MISTAKE-PROOFING MAINLY APPLIED TO
PREVENTING RECURRENCE OF SAFETY INCIDENTS
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WHY IMPLEMENT MISTAKE-PROOFING?

« TO CATCH AND FIX HUMAN MISTAKES AND MACHINE ERRORS BEFORE THEY
CAN CAUSE DEFECTS

« ELIMINATE WASTE RELATED TO QUALITY DEFECTS, REWORK, SCRAP,
EQUIPMENT BREAKDOWNS

* MAINTAIN CUSTOMER SATISFACTION AND LOYALTY

« SUPPORTS YOUR COMPANY'S COMPETITIVENESS BY REDUCING COSTS DUE
TO DEFECTS

 MAKES PRODUCTION ASSEMBLY WORK EASIER

« ULTIMATE GOAL IS ZERO DEFECTS!
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BENEFITS OF MISTAKE-PROOFING
« LOWER BUFFER OF INVENTORIES

 LOWER OPERATING COSTS
* HIGHER QUALITY

« FOCUSES ON CORRECTING CONDITIONS FOR PROCESSING RATHER THAN
PEOPLE FOR MAKING MISTAKES

« KEY FACTOR IN ABILITY TO ADOPT LEAN PRODUCTION METHODS WITH
SMALLER INVENTORIES
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PHILOSOPHIES BEHIND MISTAKE-PROOFING

« IMPROVING DEFECT INSPECTION AND FEEDBACK PROCESS WILL PREVENT
DEFECTS FROM HAPPENING IN THE FIRST PLACE

- DEFECTS ARE PREVENTED CONTROLLING THE PERFORMANCE OF A OF A
PROCESS SO THAT IT CANNOT PRODUCE DEFECTS EVENT WHEN MISTAKES
ARE MADE BY PEOPLE OR MACHINES

« TO ERR IS HUMAN, LETTING ERRORS TURN INTO DEFECTS IS A PROBLEM

« PEOPLE SHOULD NOT BE PUNISHED FOR MISTAKES AS THIS DOES NOT
SUPPORT THE ELIMINATION OF DEFECTS, ONY CREATES FEAR

* DR. EWARDS DEMING SAID, “DRIVE OUT FEAR”.




MISTAKE PROOFING POKE YOKE - BAKA YOKE 18

WHEN TO APPLY MISTAKE-PROOFING
* DURING PRODUCT DESIGN

* DURING PROCESS DESIGN

« WHEN CONSIDERING CORRECTIVE ACTIONS TO PRODUCT DEFECTS OR
PROCESS FAILURES

« WHEN PROCESS OWNERS AND OPERATORS OFFER SUGGESTIONS FOR
PREVENTING ERRORS FROM OCCURRING.

« PREVENTIVE — IMPLEMENT SOLUTIONS THAT ELIMINATES THE CAUSE
 DETECTIVE — IMPLEMENT SOLUTIONS THAT DETECTS A CAUSE

* REACTIVE - IMPLEMENT SOLUTIONS ON THE CAUSE BUT MONITORS FOR
THE FAILURE
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PURPOSES OF MISTAKE-PROOFING
PREVENTION DETECTION

« PREVENTING MISTAKES FROM - IMMEDIATELY  IDENTIFY  WHEN
HAPPENING IN THE FIRST PLACE MISTAKES HAS OCCURRED
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MISTAKE-PROOFING OUTCOMES

AUTO TRIGGERS NOT AUTOMATIC
« CONTROL - PROCESS SELF « SENSORY ALERT - OPERATOR
CORRECTS INITIATED SIGNAL USING VISUAL

MANAGEMENT (DETECTIVE ONLY)
- SHUTDOWN - PROCESS STOPS
WHEN A MISTAKE OCCURS

« WARNING - SIGNAL TO OPERATOR
THAT A MISTAKE MAY OCCUR OR
HAS OCCURRED
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BASIS FOR SELECTING MISTAKE-PROOFING
« HOW IS THE OUTCOME TRIGGERED

« WHAT HAPPENS AS A RESULT OF ATRIGGER

« POTENTIAL COST AND PAYBACK

21
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MISTAKE-PROOFING ACTIONS
« COMPULSORY - NO CHOICE IN DISCRETIONARY - OPERATOR MUST

OUTCOME TAKE ACTION TO FIX MISTAKE
OUTCOME ACTION
CONTROL COMPULSORY
SHUTDOWN COMPULSORY
WARNING ---nmmermmmemmmemmmemmmeeemeeeeeee- - DISCRETIONARY

SENSORY DISCRETIONARY
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MISTAKE-PROOFING CONCEPTS

PURPOSE OUTCOMES METHODS
PREVENTION CONTROL - SELF CONTACT
CORRECTING
COMPULSORY ACTION
DETECTION SHUTDOWN - WHEN PERFORMANCE STEP
MISTAKE OCCURS INHIBITOR

COMPULSORY ACTION

WARNING —ACTION FIXED-VALUE

MUST BE TAKEN TO

AVOID MISTAKE DISCRETIONARY ACTION
SENSORY ALERT — MAKING IT EASY TO IT

REQUIRES OPERATOR
RECOGNITION OF
MISTAKE

RIGHT

DISCRETIONARY ACTION
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MISTAKE-PROOFING CONCEPTS

RELATIVE METHOD TRIGGER RESULTS
MISTAKE
PROOFING
POWER
10 CONTROL AUTOMATIC COMPULSORY
HIGH
6 SHUTDOWN AUTOMATIC COMPULSORY
3 WARNING AUTOMATIC DISCRETIONARY
1 SENSORY ALERT OPERATOR DICRETIONARY
LOW DEPENDENT
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POKA-YOKE DEVICES

« MISTAKE-PROOFING DEVICES ON PROCESSING AND ASSEMBLY EQUIPMENT
CARRY OUT SOURCE INSPECTION AND GIVE QUICK FEEDBACK 100% OF THE
TIME

« ENSURE RELIABLE INSPECTIONS

« MOST ARE INEXPENSIVE

« |IDEAS OFTEN GENERATED BY PROCESS OWNERS AND OPERATORS

 REGULATE PROCESS AND PREVENT DEFECTS
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MISTAKE-PROOFING METHODS

CONTACT - PHYSICAL CONTACT BETWEEN TWO OR MORE THINGS

PERFORMANCE STEP INHIBITOR — MONITOR STEPS BEING PERFORMED AND
TRIGGERED OUTCOME IF STEP IS NOT PERFORMED CORRECTLY OR NOT IN
DONE IN THE CORRECT SEQUENCE WILL NOT ALLOW THE NEXT STEP TO
HAPPEN

FIXED VALUE - SET SPECIFIC VALUES TO TRIGGER MISTAKE-PROOFING
OUTCOMES PROCESS COUNTS TRIGGER

MAKING IT EASY TO DO IT RIGHT - OPERATE DESIGNED INITIATED
CONTROLS
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CONTACT METHODS

« CONTACT METHODS THAT DETECTS WHETHER A PRODUCT MAKES
PHYSICAL CONTACT WITH A SENSING DEVICE

« LIMIT SWITCHES

« MICRO SWITCHES

« DIFFERENTIAL TRANSFORMERS
« LIQUID LEVEL RELAYS

« TIMERS

« TOUCH SWITCHES

Parich 1 Corirms

lirrut Switchi 1 pirginrang of drilng

Ewiieh 2 confinma
panairabon

ﬁ?nunn;/_;]
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lirewit awsibch 2
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PERFORMANCE STEP INHIBITOR METHODS

« SENSES WHETHER A MOTION OR SEQUENCE STEP IN THE PROCESS HAS
BEEN CARRIED OUT WITHIN A CERTAIN WAY AND TIME

« ENSURE THAT THINGS HAPPEN ACCORDING TO A CERTAIN PRE-PLANNED
ORDER

« PHOTO-ELECTRIC SWITCH CONNECTED TO A TIMER, IF MOVEMENT DOES
NOT OCCUR WHEN IT SHOULD, SWITCH SIGNALS MACHINE TO STOP,
PROVIDING A WARNING

In this assembly station example parts are indicated in their order of installation and quantity by a pick-to-
light system. The operator picks and assembles components according to a pre-programmed order of
lights and the assembly mechanism has its own electronical confirmation that the part has been installed
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FIXED VALUE METHODS

« USED WHEN ATTACHING A FIXED NUMBER OF PARTS OR REPEATING AN
OPERATION A FIXED NUMBER OF TIMES

« DEVICE COUNTS NUMBER OF TIMES SOMETHING DONE AND SIGNALS OR
RELEASES A PRODUCT ONLY WHEN THE REQUIRED NUMBER IS REACHED

« SWITCHES TIPPED WITH EACH MOVEMENT WHICH SENDS A SIGNAL TO A
COUNTER THAT DETECTS THE RIGHT NUMBER OF MOVEMENTS THAT HAS
OCCURRED

« COUNTS THE NUMBER OF PARTS IN ADVANCE. IF PARTS ARE LEFT OUT OR
OVER A SIGNAL IS MADE THAT AN ERROR HAS OCCURRED

The oral contraceptive pill case or blister pack birth control dispenser is a good example of fixed value
being used in this case. Not only are we having to make use mistake-proofing control methods with the
end user but also mistake-proofing methods for the manufacturing and assembly of the product itself. Can
you see how many mistake-proofing control methods are being used here?
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MAKING IT EASY TO DO RIGHT
USE OF VISUAL CONTROL WHEN PROCESS INITIATED MAKTAKE-PROOFING IS

NOT POSSIBLE NOT 100% MISTAKE-PROOFING BECAUSE NOT MAKING IT
IMPOSSIBLE TO DO SOMETHING THE WRONG WAY

« COLORS AND COLOR CODING

« SHAPES

« SYMBOLS

« OPERATORINITIATED AUTODETECTION

« CHECKLISTS

« FORMS

« PROCEDURES

SIMPLIFIED WORKFLOWS

There are literally thousands of examples of making it easy to do right here are just a few examples to think of

T2A% 42.9%
: ()
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MISTAKE-PROOFING STEPS

1.

IDENTIFY PROBLEMS — BRAINSTORMING, CUSTOMER RETURNS, DEFECTIVE
PART ANALYSIS, SCRAP ANALYSIS, PROCESS ERROR REPORTS FMEA ETC.

PRIORITIZE PROBLEMS - FREQUENCY OF OCCURRENCES, WASTED
MATERIALS, REWORK TIME, DETECTION TIME AND COST AND OVERALL
COST ETC.

FIND THE ROOT CAUSE - FISHBONE, 5Hs 2 Hs, 5 WHYS, DMAIC

CREATE SOLUTIONS - APPLY CREATIVITY, CONSIDER 180 DEGREES OF
THINKING, BRAINSTORMING TECHNIQUES TO IDENTIFY UNIQUE SOLUTIONS,
PERFORM COST TO BENEFIT ANALYSIS

MEASURE THE RESULTS — HAVE ERRORS BEEN ELIMINATED? WHAT IS THE
FINANCIAL IMPACT?
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MISTAKE-PROOFING SOLUTIONS
« PRACTICAL

« FEASIBLE

« COST EFFECTIVE

32
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TYPES OF SENSING DEVICES

PHYSICAL TOUCH THE PRODUCT

OR MACHINE PART

TYPICALLY SEND AN ELECTRICAL .

SIGNAL WHEN THEY ARE TOUCHED

SIGNAL CAN STOP OR START A °

MACHINE OR GIVE A WARNING

LIMIT SWITCHES AND MICROSWITCHES — CONFIRM PRESENCE AND
POSITION OF OBJECTS THAT TOUCH THE SMALL LEVER ON THE
SWITCH. LOW COS. USED TO DETECT ORIENTATION OR PROCESSING
CONDITION OF PRODUCT FEEDING INTO A MACHINE OR BROKEN
MACHINE TOOLS OR PARTS.

TOUCH SWITCHES - SIMILAR TO LIMIT SWITCHES IN FUNCTION.
ACTIVATED BY A LIGHT TOUCH ON A THIN ANTENNA. HIGH SENSITIVITY.
CHECKS PRESENCE, POSITION, CONDITION OR DIMENSIONS

TIMETRON - SENSITIVE. NEEDLE-TYPE GAGE. SENDS A SIGNAL TO
SOUND AN ALARM OR STOPS EQUIPMENT WHEN MEASURED
CONDITION IS NOT WITHIN ACCEPTABLE LIMITS. MAY ALSO BE USED TO
OPEN AND CLOSE SORTING GATES.
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ENERGY SENSING DEVICES

« USE ENERGY RATHER THAN PHYSICAL CONTACT TO DETERMINE WHETHER
AN ERROR IS OCCURRING.

Photoelectric switch

Beam sensors

Proximity switches sensors
Fiber sensors

Area sensors

Position sensors
Dimension sensors
Vibration sensors
Displacement sensors

Tap sensors

Metal passages sensors

Color mark sensors

Double feed sensors

Weld position sensors
Thermo measuring cameras
Heat sensors

Current sensors

Pressure sensors

Liquid flow sensors
Humidity sensors

Magnetic sensors
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SENSORS THAT DETECT CHANGES IN PHYSICAL CONDITIONS

1.

PRESSURE - PRESSURE GAUGES, PRESSURE SENSITIVE SWITCHES E.G.
OIL SUPPLY INTERRUPTIONS

TEMPERATURE - HEAT ACTIVATED DEVICES. THERMOMETERS,
THERMOSTATS, THERMISTORS E.G. CHECK SURACE TEMPERATURE OF
DIES, ELECTRONIC PARTS, MOTORS, MACHINE FOR MAINTENANCE CHECKS

ELECTRICAL CURRENT - METER RELAYS DETECT OCCURRENCE OF
ELECTRICAL CURRENTS, CURRENT EYE OR NUGGET TESTER WELD

STRENGTH.

drAW-in
drAW-out
Nugget of RSW Nugget of RAW
te Indentation depth drsw Diameter of RSW

draw-in Inner diameter of RAW draw-omt Outer diameter of RAW
Area-RSW=n(drsw/2) Area-RAW=n[(draw-ou/2) ~(draw-ou/2} ]
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DEVICES THAT LINK TO POKA-YOKE SENSORS

« DETECT ABNORMALITIES IN THE SYSTEM THAT MIGHT CAUSE AN ERROR AN
ERROR O TRANSMIT INFORMATION ERRORS

« COUNTER THAT KEEP TRACK O NUMBER MOTIONS OR OPERATIONS

« TIMERS THAT ARE USED WHEN MOTION OR OPERATION S| EXPECTED TO
HAPPENED WITH A CERTAIN TIME

« INFORMATION —TRANSMITTING DEVICES THAT GIVES A WARNING DEVICES
LIKE A LIGHT AND OR SOUND TO DRAW ATTENTION TO ABNORMALITIES
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DESIGN A POKA-YOKE
« SOME CLASS EXAMPLES SO YOU CAN APPLY WHAT YOU HAVE LEARNED
« 180° THINKING - THIS IS WHEN YOU DELIBERATELY TRY TO THINK OF A WAYS TO CAUSE

AN ERROR OR MAKE A MISTAKE WITHIN A SYSTEM OR PROCESS AND THEN DESIGN
WAYS TO AVOID THE CAUSE OR THE ERROR OR THE MISTAKE
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MAINTAINING MISTAKE-PROOFING

INVOLVE PROCESS OWNERS IN DEVELOPING AND IMPLEMENTING MISTAKE
PROOFING DEVICES

TRAIN PROCESS OPERATORS IN THE PURPOSE OF MISTAKE-PROOFING
DEVICES

VERIFY THAT MISTAKE-PROOFING DEVICES ARE ACTIVATED

ESTABLISH REGULAR MAINTENANCE PLANS FOR MAINTAINING MISTAKE-
PROOFING DEVICES

CONSIDER MISTAKE-PROOFING THE MISTAKE-PROOFING DEVICES
REGULAR TRAINING AND RE-TRAINING

CONTINUOUS IMPROVEMENT OF THE CONTROL ON THE CAUSE OR ERROR
OR MISTAKE

SYSTEM OR PROCESS AUDITS — INTERNAL, EXTERNAL
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LEAN MANUFACTURING IS BUILT ON A FOUNDATION OF MISTAKE-PROOFING

HOUSE OF
QUALITY

SG
MIOM QAVANVLS
diHS¥3av3al

ONId00¥d-INVLSIN
ONIATOS W3190¥dd

FOUNDATION




