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WELCOME
INSTRUCTOR: FRED WEBBERKING

10/12/2018
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• ARRIVE AT THE TRAINING ON TIME & KEEP TO BREAK TIMES

• LISTEN TO EVERYBODY’S OPINION WITH RESPECT

• KEEP AN OPEN MIND

• RESPECT & SUPPORT TEAM ROLES

• HAVE FUN! – VERY IMPORTANT

• SET ASIDE YOUR OTHER WORK BE MENTALLY & PHYSICALLY PRESENT FOR
THE ENTIRE TRAINING

• STAY IN THE MEETING WHILE PEOPLE ARE TALKING

GROUP NORMS

• SET MOBILE PHONES TO MANNER MODE/SILENT/VIBRATE OR BETTER - OFF

• NO SIDE CONVERSATIONS
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TODAYS TRAINING SCHEDULE TUESDAY OCTOBER 12, 2018

07:30AM TO 08:00AM 

08:00AM TO 08:05AM 
08:05AM TO 08:55AM

08:55AM TO 09:00AM
09:00AM TO 09:50AM
09:50AM TO 10:00AM

10:00AM TO 10:05AM 
10:05AM TO 10:55AM

10:55AM TO 11:00AM 
11:00AM TO 11:50AM

11:50AM TO 11:55AM 
11:55AM TO 12:45PM

12:55PM TO 01:00PM

01:00PM TO 05:00PM 
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“A PROBLEM IS NOT A PROBLEM IF IT IS SOLVABLE, IF A PROBLEM IS NOT
SOLVABLE THEN IT IS NOT A PROBLEM BECAUSE IT CAN NOT BE SOLVED, SO
WE REALLY DO NOT HAVE ANY PROBLEMS”… QUOTED BY THE DALAI LAMA & TAKEN FROM

THE BOOK ‘WAY OF QUALITY- DIALOGUES ON KAIZEN THINKING’ BY ALLEN GREEN & TOM LANE DIALOGUES PRESS 1993
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PURPOSE OF THIS TRAINING

• TO LEARN & APPLY A DISCIPLINED PROBLEM SOLVING APPROACH FOR PROBLEMS IDENTIFIED AT OUR
ORGANIZATION

• TO DEVELOP A TOOLBOX OF TECHNIQUES TO USE IN THE PROBLEM SOLVING PROCESS

CONTENT OF TRAINING

• DEFINITION OF PROBLEMS & TYPES OF PROBLEMS

• UNDERSTANDING & MAGNITUDE & RISK

• DISCIPLINED SYSTEMATIC PROBLEM SOLVING APPROACH

• TOOLS TO APPLY DURING DISCIPLINED PROBLEM SOLVING

• APPLICATION OF CONCEPTS LEARNED TO A CURRENT REAL PROBLEM (SPORADIC OR CHRONIC)
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PROBLEMS?

WHAT IS THE GENERAL MEANING & DEFINITION OF A PROBLEM

ACCORDING TO WEBSTER'S DICTIONARY: A DIFFICULT OR PERPLEXING
QUESTION OR ISSUE; A QUESTION POSED FOR CONSIDERATION, DISCUSSION
OR SOLUTION.

FOR US A PROBLEM CAN BE BETTER DEFINED AS THIS:- ‘A GAP BETWEEN THE
CURRENT CONDITION (WHAT IS) & THE DESIRED PERFORMANCE LEVEL (WHAT
MUST BE, SHOULD BE OR COULD BE & THE CAUSE IS UNKNOWN’
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PROBLEMS?

WHAT IS THE GENERAL MEANING & DEFINITION OF A CAUSE

ACCORDING TO WEBSTER'S DICTIONARY: A REASON FOR AN ACTION OR
CONDITION; SOMETHING THAT BRINGS ABOUT AN EFFECT OR A RESULT A
PERSON OR THING THAT IS THE OCCASION OF AN ACTION OR STATE.

FOR US A CAUSE CAN BE BETTER DEFINED AS THIS:- ‘A FACTOR THAT
IMMEDIATELY PRECEDES THE PROBLEM & ALWAYS PRODUCES IT. FOR A
FACTOR TO BE A CAUSE IT MUST ALSO BE CAPABLE OF PRODUCING THE
PROBLEM BY ITSELF’
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WHERE DO PROBLEMS ARISE?

• CUSTOMER COMPLAINTS
• NON-CONFORMING WORK IN PROGRESS PRODUCTS
• NON-CONFORMING RAW MATERIALS
• NON-CONFORMING PURCHASE COMPONENTS
• NON-CONFORMING FINISHED PRODUCTS OR GOODS
• OUT OF CONTROLS PROCESSES
• EQUIPMENT
• MACHINES
• MANY OTHERS – RIGHT???

MANY ORGANIZATIONS HAVE PROBLEMS OF MANY SORTS; SUCCESSFUL ORGANIZATIONS KNOW HOW TO SOLVE
PROBLEMS & IMPLEMENT EFFECTIVE & LASTING SOLUTIONS – AS WILL WE...
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WHAT ARE SOME CURRENT PROBLEMS WHICH EXIST IN OUR 
ORGANIZATION? 
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TYPICAL ALLOCATION OF RESOURCES:

• 80% ADDRESSING PROBLEMS – PAST PROBLEMS, REACTING TO NEW
PROBLEMS, SOLVING, CORRECTING, ADJUSTING, CHECKING,
TWEAKING HATE THAT WORD ‘TWEAKING’

• 10% DECISION MAKING – PRESENT, DECIDE, CHOOSE, DO, DEVELOP
• 10% PLANNING/PREVENTING – FUTURE, PREVENT, PLAN, ANTICIPATE

IT TAKES 3 TIMES THE RESOURCES TO SOLVE A PROBLEM THAN IT TAKES TO
PREVENT IT FROM HAPPENING IN THE FIRST PLACE PREVENTION IS THE KEY…

WHO DECIDES THERE IS A PROBLEM?

• ARE ALL PROBLEMS WORTH SOLVING USING A SYSTEMATIC DISCIPLINED
PROBLEM SOLVING APPROACH?

• WHO DETERMINES WHICH PROBLEMS ARE WORTHY OF SOLVING
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COMMON ERRORS IN PROBLEM SOLVING:

1. PHENOMENA ARE INSUFFICIENTLY STRATIFIED & ANALYZED

● MANY PROBLEM REMAIN CHRONIC BECAUSE PEOPLE DO NOT THOROUGHLY STRATIFY THE PHENOMENA IN
FAILING TO OBSERVE THE RELEVANT PHENOMENA CAREFULLY, PEOPLE DO NOT NOTICE THE PATTERNS
(HOW), ELEMENTS (WHERE) & PERIODS (WHEN & HOW OFTEN) THAT CHARACTERIZED THEM.

2. FACTORS RELATED TO INDIVIDUAL PHENOMENA ARE OVERLOOKED

● SOME POTENTIAL CAUSES OF THE PHENOMENA ARE OVERLOOKED & ARE THUS NOT CONTROLLED. MANY
CASUAL FACTORS NEED SHOULD BE CONTROLLED SUCH AS: PRECISION, ALIGNMENT, PARALLELISM, WEAR
& DAMAGE.

3. ABNORMALITIES HIDDEN IN INDIVIDUAL FACTORS ARE NOT ADDRESSED

● FAILING TO IDENTIFY & RESPOND TO ABNORMAL CONDITIONS WITHIN CASUAL FACTORS. THE SMALLER
THE PROBLEM THE MORE LIKELY WE ARE TO IGNORE IT. THESE SLIGHT ABNORMALITIES HAVE A CUMULATIVE
EFFECT GREATER THAN THEIR INDIVIDUAL CONTRIBUTION. THE GREATER THE NUMBER OF SLIGHT
ABNORMALITIES, THE HARDER IT IS TO PINPOINT THE SOURCES OF WHATEVER PROBLEMS THEY
COLLECTIVELY CAUSE.
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FLAWS IN TRADITIONAL FACTOR ANALYSIS: SEE FISHBONE DIAGRAM ON NEXT SLIDE

1. CRUDE METHODS FOR IDENTIFYING FACTORS:

● CENTER POSITION (OF WHAT?), CHUCKS (WHICH). PEOPLE ARE ASKED TO MAKE UP FACTORS WITHOUT
FIRST STUDYING THE MECHANISMS, STRUCTURE, COMPONENTS, CONFIGURATIONS & FUNCTION OF THE
MACHINE.

2. INCLUSION OF UNRELATED FACTORS:

● ROUTINE & DAILY CHECKS, PARTS REPLACEMENT, MATERIALS, DEFORMATION (ON WHAT BASIS ARE THESE
RELATED TO THE PHENOMENA?).

3. OMISSION OF CASUAL FACTORS:

● CENTER SHAPE (FRICTION, DAMAGE), VERTICAL & HORIZONTAL ALIGNMENT OF CHUCK & CENTER, LOOSE
TAILSTOCK (FOR SLIDE SURFACE), ETC.

4. LOGICAL INCONSISTENCY BETWEEN FACTORS:

● ABRASION, WOBBLE (HOW CAN SOMETHING BE TOO TIGHT & TOO LOOSE AT THE SAME TIME?)



P-M ANALYSIS ELIMINATING CHRONIC FAILURES & DEFECTS 14

DIMENSIONAL 
DEFECTS

OPERATOR 
(MANPOWER)

JIGS TOOLING 
FIXTURES 

EQUIPMENT 
(MACHINE)

RAW STEEL 
(MATERIAL)

PROCEDURES 
(METHOD)

DIMENSION 
(MEASUREMENT)

FEED BACK ON 
DEFECTS

QUALITY 
CONSCIOUSNESS

AWARENESS

EDUCATION

LACK OF EXPERIENCE

LACK OF EXPERIENCE 
& SKILLS

INSUFFICIENT 
INSTRUCTION

OPERATOR ERROR

DROWSINESS

FATIGUE

SHARPNESS OF 
CUTTING EDGE

WOBBLE

MATERIAL

DEFORMATION

TOO TIGHT

INSPECTION

PERIODIC INSPECTION

MAINTENANCE

ADJUSTMENTS
PARTS REPLACEMENT

CENTER STOP CENTER POSITION

ACCURACY

CHUCKS

MEASUREMENT 
METHOD

SPECS & DECISION 
INCORRECT

APPLICATION OF 
FORCE

MEASUREMENT SITE

TYPES

INDUSTRIAL

CALIBRATION

HANDLING

TOOL BIT

DIMENSIONAL CHECK

PROCEDURE

TIGHTENING STRENGTH

REMOVING CLOGGED 
SWARF

DIMENSION SCALE

STRENGTH

POSITION

ANGLE

TOOL BIT

STRENGTH

WORK PIECE 
MOUNTING

HARDNESS

COMPOSITION

BENDING

DEFORMATION

LENGTH IS TOO SHORT

DIMENSIONS

DIAMETER IS TOO 
NARROW

FACTORS BELIEVED TO HAVE AN 
ESPECIALLY LARGE IMPACT

KEY

INSUFFICIENT 
KNOWLEDGE

POSITION

MEASURING 
INSTRUMENT

DEFLECTION

ABRASION

ECCENTRICITY

SETTING

TOO LOOSE
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STRATEGY OF IMPROVEMENT USING THE TRADITIONAL APPROACH

OBJECTIVE:

• REDUCE DEFECTS ⅓ OR ½ THEIR PRESENT LEVEL

CONCEPTS:

• PRIORITY BASED
• FOCUS ON FACTORS HAVING THE GREATEST IMPACT
• CARRY OUT COUNTERMEASURES THAT PROMISE THE MOST EFFECT

METHODOLOGY:

• CAUSE - & - EFFECT DIAGRAM

APPLICATION:

• USE WHERE DEFECT RATE IS HIGH
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THE MACHINE ITSELF IS POORLY UNDERSTOOD

IT IS NOT UNUSUAL FOR PEOPLE WHO SHOULD KNOW A MACHINE BEST HAVE
LITTLE KNOWLEDGE OF ITS WORKINGS & CAN NOT ANSWER THE FOLLOWING
QUESTIONS:

• WHAT ARE THE MACHINE’S MECHANISMS & STRUCTURE?

• WHAT KINDS OF COMPONENTS MAKE UP THE MACHINE?

• WHAT ARE THE FUNCTIONS OF THESE COMPONENTS?

• HOW ARE THESE COMPONENTS SUPPOSED TO OPERATE?

• WHAT ARE THE STANDARDS OF OPERATIONS FOR EACH COMPONENT?
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PHENOMENA ARE NOT CONSIDERED CAREFULLY & LOGICALLY

THE PEOPLE EMPLOYING FACTOR ANALYSIS DO NOT SPEND MUCH TIME
LOOKING AT THE PHENOMENA IN A CAREFUL LOGICAL MANNER. DESCRIBING
THE PHENOMENA IN SIMPLE TERMS & THEN PLUNGE IN TO THINKING- THINGS-
UP BRAINSTORMING & THUS UNRELATED FACTORS ARE CONSIDERED WHILE
CAUSAL FACTORS ARE OVERLOOKED.
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OPERATING PRINCIPLES ARE NOT UNDERSTOOD

A MACHINE IS DESIGNED TO FOLLOW A SET OF OPERATING PRINCIPLES; THE
PHYSICAL EXPLANATION OF HOW SOMETHING WORKS I.E. THE OPERATING PRINCIPLES
OF A BALL POINT INK PEN ARE THAT INK FROM A CARTRIDGE FLOWS DOWN THE CARTRIDGE BY THE FORCE OF
GRAVITY TO BE TRANSFERRED AROUND A NARROW REVOLVING STEEL BALL TIP & BY CAPILLARY ACTION THE INK
IS ABSORBED INTO A FINELY POROUS WRITING SURFACE

OPERATING PRINCIPLES ARE THE FOUNDATION UPON WHICH THE MACHINE’S
MECHANISMS & STRUCTURES ARE DEVELOPED & THEY HELP US CLARIFY
THE DEFECT PHENOMENA. PEOPLE SOMETIMES ATTEMPT FACTOR ANALYSIS
WITHOUT UNDERSTANDING THE PRINCIPLES GOVERNING THEIR MACHINE
OPERATION. IMPORTANT FACTORS CAN BE LEFT OUT.
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OPERATING PRINCIPLES ARE NOT UNDERSTOOD

A MACHINE IS DESIGNED TO FOLLOW A SET OF OPERATING PRINCIPLES; THE
PHYSICAL EXPLANATION OF HOW SOMETHING WORKS I.E. THE OPERATING PRINCIPLES
OF A BALL POINT INK PEN ARE THAT INK FROM A CARTRIDGE FLOWS DOWN THE CARTRIDGE BY THE FORCE OF
GRAVITY TO BE TRANSFERRED AROUND A NARROW REVOLVING STEEL BALL TIP & BY CAPILLARY ACTION THE INK
IS ABSORBED INTO A FINELY POROUS WRITING SURFACE

OPERATING PRINCIPLES ARE THE FOUNDATION UPON WHICH THE MACHINE’S
MECHANISMS & STRUCTURES ARE DEVELOPED & THEY HELP US CLARIFY
THE DEFECT PHENOMENA. PEOPLE SOMETIMES ATTEMPT FACTOR ANALYSIS
WITHOUT UNDERSTANDING THE PRINCIPLES GOVERNING THEIR MACHINE
OPERATION. IMPORTANT FACTORS CAN BE LEFT OUT.
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EMPHASIS ON PRIORITIZING IGNORES ALL THE MOST INFLUENTIAL FACTORS

MANY PROBLEM SOLVING TEAMS START BY IDENTIFYING THE MOST
INFLUENTIAL FACTORS & FOCUS THEIR COUNTERMEASURES ACCORDINGLY.
AS A RESULT OTHER FACTORS ARE NOT ADDRESSED. THIS CAN BE
EFFECTIVE FOR HIGH DEFECTS RATES, BUT IT CAN NOT ELIMINATE THEM
COMPLETELY.

UNLESS TEAMS SEE A CLEAR DIFFERENCE BETWEEN MORE OR LESS
INFLUENTIAL FACTORS THEY MAKE DISTINCTIONS BY SUBJECTIVE
‘FILTERING’, WHICH IS NOT A GOOD PRACTICE TO GETTING RID OF CHRONIC
PROBLEMS.

• A CAUSAL FACTOR IS RULED OUT BECAUSE IT RARELY OCCURS

• A CAUSAL FACTOR IS RULED OUT BECAUSE ITS IMPACT APPEARS SMALL

• A CAUSAL FACTOR IS RULED OUT BECAUSE IT WAS NOT INFLUENTIAL BEFORE

• A CAUSAL FACTOR IS RULED OUT BECAUSE IT WAS INFLUENTIAL IN A PREVIOUS CASE CONSIDERED CLOSED
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USING TRADITIONAL & P-M ANALYSIS APPROACHES TOGETHER

THE TRADITIONAL IMPROVEMENT APPROACH & P-M ANALYSIS CAN BE USED
TO TOGETHER TO PRODUCE GOOD RESULTS AS FOLLOWS: IN AREAS WHERE
THE DEFECT OR FAILURE RATE IS HIGH. USE THE PRIORITY-BASED FIRST TO
REDUCE THE RATE, THEN USE THE ZERO DEFECT, ZERO FAILURE STRATEGY
OF P-M ANALYSIS.
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THE STRATEGY OF IMPROVEMENT USING THE P-M ANALYSIS APPROACH

OBJECTIVE:

• LONG TERM: TO REACH “ZERO”
• SHORT TERM: TO GET AS CLOSE AS POSSIBLE TO “ZERO”

CONCEPTS:

• DO NOT USE PRIORITY-BASED APPROACH
• THINK LOGICALLY & LIST ALL CAUSAL FACTOR BEHIND THE DEFECTS
• INVESTIGATE ALL FACTORS
• CORRECT ALL ABNORMALITIES
• CORRECT ALL ABNORMALITIES TOGETHER
• INSTITUTE OR REVISE STANDARDS NEEDED TO PREVENT ABNORMALITIES

FROM OCCURRING
• BE THROUGH IN ALL THE ABOVE
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THE CONVENTIONAL IMPROVEMENT APPROACH CONT.

METHODOLOGY:

• P-M ANALYSIS

APPLICATION:

• USE WHERE DEFECT RATES IS LOW
• USE WHERE REMAINING DEFECTS & BREAKDOWNS ARE CHRONIC
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WHEN TO APPLY P-M ANALYSIS

3 – 4% 0 1% 

SPORADIC LOSSES

• CONVENTIONAL IMPROVEMENT 
METHOD

• USES CAUSE-&-EFFECT DIAGRAM 
& 5-WHYS CHART

CHRONIC LOSSES

• IMPROVEMENT METHOD AIMED 
AT ZERO DEFECTS, ZERO 
BREAKDOWNS.

• USES P-M ANALYSIS
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ITEM ‘A’ 
IMPROVEMENTS

P-M ANALYSIS

REDUCE TO ZERO

HANDLING MULTIPLE PROJECTS

X
X

X
X X

X

X
X X

CHRONIC LOSS 1%

●

●

●

●●

A B C

A B C

PRIORITIZE PROBLEMS BY 
DEFECT ITEM

X
X

X
X

X

X
X X

CHRONIC LOSS 1%

X

X

X X

X X

X

X

X

‘A’ IMPROVEMENTS

‘B’ IMPROVEMENTS

‘C’ IMPROVEMENTS

ITEM ‘B’ 
IMPROVEMENTS

P-M ANALYSIS

ZERO DEFECTS
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P-M ANALYSIS Vs THE TRADITIONAL APPROACH

P-M ANALYSISTRADITIONAL APPROACHAPPROACH

REDUCE DEFECTS TO ZERO OR
GET AS CLOSE AS POSSIBLE TO
ZERO

REDUCE DEFECTS TO 1/2 OR 1/3 OF
THEIR PRESENT LEVELOBJECTIVE

• NOT PRIORITY BASED

• THINKING LOGICALLY LISTING ALL
POSSIBLE FACTORS BEHIND
DEFECTS

• INVESTIGATE ALL FACTORS

• CORRECT ALL ABNORMALITIES

• PRIORITY BASED

• FOCUS ON FACTORS HAVING THE
GREATEST IMPACT

• CARRY OUT MEASURES ONLY
SELECTED FACTORS

CONCEPTS

• P-M ANALYSIS• CAUSE & EFFECT DIAGRAMS

METHODOLOGY

• USE WHERE DEFECT RATE IS
LOW

• HELPS ELIMINATE CHRONIC
LOSSES

• USED WHERE THE DEFECT RATE
IS HIGH

• HELPS ELIMINATE SPORADIC
LOSSES

APPLICATION
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THE KEYS TO ZERO DEFECTS & ZERO BREAKDOWNS

• CONSIDER ALL CAUSAL FACTORS

• INVESTIGATE ALL CAUSAL FACTORS THOROUGHLY FOR ABNORMALITIES

• CORRECT ALL ABNORMALITIES

• CORRECT ALL ABNORMALITIES TOGETHER

• REPEAT THE PROCESS IF RESULTS ARE UNSATISFACTORY
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THE PROBLEM OF CHRONIC LOSSES
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UNDERSTANDING THE NATURE OF CHRONIC PROBLEMS (LOSS)

• DEFECTS & EQUIPMENT FAILURES PERSIST ON THE SHOP FLOOR BECAUSE
PEOPLE TRY TO TACKLE CHRONIC PROBLEMS WITHOUT UNDERSTANDING
WHAT THIS ENTAILS. GASPING THE NATURE OF CHRONIC PROBLEMS IS AN
IMPORTANT PREREQUISITE TO ELIMINATING THEM THROUGH
IMPROVEMENT

CAUSE

SINGLE 
CAUSE

CAUSE CAUSE CAUSE

ONE OF MULTIPLE  
VARYING CAUSES

CAUSE

CAUSE

C
A

U
S

E

C
A

U
S

E

VARYING COMPLEX 
COMBINATION OF CAUSES
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CAUSES

FACTORS

ALL CONDITIONS 
CONTRIBUTE TO 
THE 
PHENOMENA

ANY CONDITION 
THAT WILL 
ALWAYS 
PRODUCE THE 
PHENOMENON
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SINGLE CAUSES THAT VARY CONSTANTLY

• SUPPOSE FOR A GIVEN PROBLEM THERE ARE TEN POTENTIAL CAUSES, A
THROUGH J. EACH TIME THE PROBLEM OCCURS THE CAUSE IS DIFFERENT.
SOMETIMES IT MAY BE A, SOMETIMES C, OR D & SO ON. CONSEQUENTLY,
MEASURES FOCUSED ON ONE SPECIFIC CAUSE (A FOR EXAMPLE) CAN NOT
CONTROL THE PROBLEM.
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VARYING COMBINATIONS OF CAUSES

• IN SOME CASES A COMBINATION OF MULTIPLE & OVERLAPPING CAUSE
GENERATES THE PROBLEM. TO MAKE MATTERS WORSE, EACH TIME THE
PROBLEM OCCURS A DIFFERENT COMBINATION OF FACTORS MAY BE
INVOLVED. TODAY IT MAY BE FACTORS A, B, & C TOMORROW A, C, G & H.
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SPORADIC LOSSES & CHRONIC LOSSES

SPORADIC LOSS

CHRONIC LOSS
OPTIMAL CONDITIONS

(ZERO DEFECTS) 

REQUIRES RESTORATION TO
RETURN TO THE PREVIOUS
LEVEL

REQUIRES INNOVATIVE (CORRECTIVE &
IMPROVEMENT MEASURES) TO LOWER
CHRONIC LOSS RATE

CHRONIC LOSSES (PROBLEMS &
DEFECTS) BECOME OBVIOUS WHEN
COMPARED WITH OPTIMAL CONDITIONSD

E
F

E
C

T
/B

R
E

A
K

D
O

W
N

 R
A

T
E

TIME
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PROBLEMS IN REDUCING CHRONIC LOSSES

TO ACHIEVE A LASTING REDUCTION IN CHRONIC LOSSES WE MUST DO THREE
THINGS

1. IDENTIFY ALL FACTORS THAT CONCEIVABLY CONTRIBUTE TO A LOSS

2. THOROUGHLY INVESTIGATE EACH FACTOR

3. ELIMINATE ANY & ALL MALFUNCTIONS OR SUBOPTIMAL CONDITIONS THAT
ARE DISCOVERED IN THE PROCESS
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P-M ANALYSIS? WHAT IS IT?
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WHAT IS P-M ANALYSIS?

P-M ANALYSIS DEFINED

P-M ANALYSIS PHYSICALLY ANALYZES CHRONIC LOSSES ACCORDING TO THE
INHERENT PRINCIPLES & NATURAL LAWS THAT GOVERN THEM. THIS ANALYSIS
CLARIFIES THE MECHANICS OF THEIR OCCURRENCE & THE CONDITIONS
THAT MUST BE CONTROLLED TO PREVENT THEM THIS IS NOT A 80/20 APPROACH…
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WHAT IS P-M ANALYSIS?

THE “P” & “M” IN P-M ANALYSIS DOES NOT STAND FOR PREVENTIVE OR
PRODUCTIVE MAINTENANCE. THE “P” STANDS FOR “PHENOMENON” –
REFERRING TO THE ABNORMAL EVENT TO BE CONTROLLED. IT ALSO STANDS
FOR “PHYSICAL” – REFERRING TO THE PERSPECTIVE THAT WE TAKE IN
VIEWING THE PHENOMENON. “M” REFERS TO “MECHANISM” & TO THE FIVE
PRODUCTION INPUTS (EASILY REFERRED AS THE 5Ms) WE EXAMINE FOR
CAUSAL FACTORS:

1. MACHINE (EQUIPMENT)
2. MANPOWER (PEOPLE - HUMAN RESOURCES)
3. MATERIAL (RAW GOODS - WORK IN PROGRESS - PURCHASED PARTS)
4. METHOD (STANDARD WORK - SEQUENCE OF WORK)
5. MEASUREMENT (GAUGES - JIGS - CALIBRATION)
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OPTIMAL MACHINE CONDITIONS

OPTIMAL = NECESSARY + DESIRABLE I.E. NECESSARY Vs DESIRABLE IN DRIVE PULLEY BELTS

OPTIMAL = ORIGINAL + DEFECT FREE

DESIRABLENECESSARYMECHANISM

• ALL THREE V-BELTS SHOULD BE
INSTALLED

• ALL THREE V-BELTS SHOULD
HAVE EQUAL TENSION

• THE BELTS SHOULD BE FREE OF
CRACKS & GREASE

• THE PULLEYS SHOULD BE FREE
OF CRACKS, CHIPS & ABRASIONS

• THE ELECTRIC DRIVE MOTOR &
GEARBOX PULLEYS SHOULD BE
PROPERLY ALIGNED

• AT LEAST ONE V-BELT MUST BE
INSTALLED TO SUPPORT
MINIMUM OPERATION

DRIVE PULLEY ARRANGEMENT
WITH THREE V-BELTS
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WHAT IS P-M ANALYSIS?

PHENOMENA
PHYSICAL

MECHANISM

MANPOWER
MATERIAL
MACHINE
METHODS
MEASUREMENT

UNDERSTAND THE RELATIONS BETWEEN THE
ABNORMAL EVENT & THE FIVE PRODUCTION
INPUTS

UNDERSTAND THE MECHANICS OF ABNORMAL
PHENOMENA (HOW THEY ARE PRODUCED)

UNDERSTAND THE MECHANICS OF THE EQUIPMENT

DEVIATIONS FROM NORMAL TO ABNORMAL STATE

PHYSICAL ANALYSIS TO UNDERSTAND THE PHYSICAL
PRINCIPLES BEHIND AN ABNORMAL EVENT

P

M
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FACTOR ANALYSIS & CAUSE & EFFECT RELATIONSHIPS DIAGRAMS

WHAT IS P-M ANALYSIS?

• FACTOR: ANY CONDITION THAT MAY POTENTIALLY CONTRIBUTE TO THE
PHENOMENON.

• CAUSE: ANY FACTOR THAT IMMEDIATELY PRECEDES THE PHENOMENON &
ALWAYS PRODUCES IT. FOR A FACTOR TO BE A CAUSE IT MUST ALSO BE

CAPABLE OF PRODUCING THE PHENOMENON BY ITSELF.

• CAUSAL FACTOR: ANY FACTOR THAT CONTRIBUTES TO THE PHENOMENON
BUT MAY OR MAY NOT DIRECTLY PRODUCE IT.
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WHAT IS P-M ANALYSIS?

THE BASIC PRINCIPLES BEHIND THE P-M ANALYSIS APPROACH IS TO FIRST
UNDERSTAND - IN PRECISE PHYSICAL TERMS – WHAT HAPPENS WHEN A
MACHINE BREAKS DOWN OR PRODUCES BAD PARTS OR MATERIAL & HOW IT
HAPPENS

ONLY THEN WE CAN IDENTIFY & ADDRESS ALL CAUSAL FACTORS & THUS
ELIMINATE THE CHRONIC LOSS
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P-M ANALYSIS STEPS

1. CLARIFY THE PHENOMENON

2. CONDUCT A PHYSICAL ANALYSIS

3. IDENTIFY CONSTITUENT CONDITIONS

4. STUDY 5Ms FOR CAUSAL FACTORS

5. SET OPTIMAL CONDITIONS & STANDARDS

6. PLAN & CONDUCT A SURVEY OF FACTORS

7. IDENTIFY ABNORMALITIES TO BE ADDRESSED

8. PROPOSE & MAKE IMPROVEMENTS
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P-M ANALYSIS STEPS

1. CLARIFY THE PHENOMENON

2. CONDUCT A PHYSICAL ANALYSIS WHILE EACH STEP OF P-M ANALYSIS IS IMPORTANT, STEP2
‘CONDUCT A PHYSICAL ANALYSIS’ IS CRITICAL TO THE SUCCESS OF P-M ANALYSIS BY THE PHYSICAL
EXPLANATION OF ‘HOW’ A PHENOMENA OCCURRED & NOT ‘WHY’. THIS BRIDGES THE GAP OF LOGICAL
RELATIONSHIPS BETWEEN PHENOMENA & POTENTIAL CAUSES. LET’S LOOK AT THIS FIRST…

3. IDENTIFY CONSTITUENT CONDITIONS

4. STUDY 5Ms FOR CAUSAL FACTORS

5. SET OPTIMAL CONDITIONS & STANDARDS

6. PLAN & CONDUCT A SURVEY OF FACTORS

7. IDENTIFY ABNORMALITIES TO BE ADDRESSED

8. PROPOSE & MAKE IMPROVEMENTS
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WHAT IS PHYSICAL ANALYSIS?

• EXAMPLE 1: ‘DAMAGED WORK PIECE’
THE DAMAGE IS A DEFORMATION THAT TENDS TO OCCUR IN A RELATIVELY SOFT OBJECT (MATERIAL WITH LESS
SURFACE STRENGTH) DUE TO IMPACT WITH A HARDER OBJECT.

• EXAMPLE 2: ‘BLOWN FUSE’
THE PHENOMENA OF A BLOWN FUSE OCCURS WHEN A CURRENT EXCEEDS THE RATED LEVEL FOR LONGER
THAN THE SPECIFIED TIME & IN THE PROCESS MELTS THE FUSE ELEMENT.

• EXAMPLE 3: ‘VARIATION IN FINISHED DIMENSIONS’

ON THE LATHE, VARIATION IN FINISHED DIMENSIONS OCCURS WHEN THERE IS VARIATION IN THE DISTANCE
BETWEEN THE BLADE OF THE CUTTING TOOL & THE REFERENCE POSITION OF THE WORK PIECE.
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EXAMPLES OF PHYSICAL ANALYSIS

HERE ARE TWO GOOD REASONS FOR CARRYING OUT PHYSICAL ANALYSIS

1. THE OUTCOME OF PHYSICAL ANALYSIS DETERMINES HOW WE LOOK FOR
CAUSAL FACTORS. IF THIS IS IN ERROR WE MAY OVERLOOK SOME OF
THESE FACTORS.

2. PHYSICAL ANALYSIS HELPS US FROM PURSING IRRELEVANT FACTORS.

PHENOMENA    ► PHYSICAL ANALYSIS    ► POTENTIAL CAUSES
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PROBLEM: MATCH DOES NOT LIGHT

• MATCHSTICK IS MOIST
• TIP OF MATCHSTICK (POTASSIUM PERMANGANATE) IS TOO SMALL
• MATCH TIP IS WORN DOWN
• MATCH IS STRUCK WITH INSUFFICIENT FORCE
• MATCH IS STRUCK AT INCORRECT ANGLE
• THE RED PHOSPHORUS STRIKING STRIP IS WORN AWAY

THESE ARE ALL POTENTIAL CAUSES - REASONS WHY THE MATCH WILL NOT LIGHT – NONE OF THEM EXPLAINS THE
PHYSICAL PRINCIPLES BEHIND THE DEVIATION FROM THE NORM. THE CORRECT PHYSICAL ANALYSIS OF THIS
PROBLEM WOULD DESCRIBE THE PHENOMENON AS: “THE MATCH DOESN’T LIGHT BECAUSE THERE IS
INSUFFICIENT FRICTION HEAT”
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PROBLEM: BICYCLE BRAKES FUNCTION POORLY

• RUBBER BRAKE PADS ARE WORN
• RUBBER BRAKE PADS DO NOT MEET THE WHEEL RIM AT THE PROPER ANGLE
• RUBBER BRAKE PADS ARE CONTAMINATED WITH OIL OR DIRT
• BRAKE CABLE IS STRETCHED

THESE ARE ALL POTENTIAL CAUSES - REASONS WHY THE BICYCLE BRAKES FUNCTION POORLY – NONE OF THEM
EXPLAINS THE PHYSICAL PRINCIPLES BEHIND THE DEVIATION FROM THE NORM. THE CORRECT PHYSICAL
ANALYSIS OF THIS PROBLEM WOULD DESCRIBE THE PHENOMENON AS: “INSUFFICIENT FRICTION RESISTANCE
BETWEEN BRAKE PADS & WHEEL RIM NOT PROVIDING ENOUGH TORQUE TO CONTROL THE BICYCLE’S SPEED”.
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PROBLEM: VARIATION IN WIDTH DIMENSION

• VARIATION BETWEEN THE PART REFERENCE LINE & THE FINISHED SURFACE
• LOOSENESS IN THE TABLE SLIDE MECHANISM
• CHANGE IN CONTACT POINTS BETWEEN CUTTING TOOL & WORK PIECE
• PART DOES NOT FIT WITH STOP
• PART NOT HANDLED CORRECTLY
• CHANGE IN CUTTING TOOL POSITION RELATIVE TO THE PART CENTER LINE

THE FIRST ITEM “VARIATION BETWEEN THE PART REFERENCE LINE & THE FINISHED SURFACE”, ONLY RE-PHRASES
THE PHENOMENON. ALL THE REST ARE POTENTIAL CAUSES EXCEPT FOR THE LAST ITEM “CHANGE IN CUTTING
TOOL POSITION RELATIVE TO THE PART REFERENCE LINE”. THIS IS A TRUE PHYSICAL ANALYSIS EXPLAINING
PRECISELY HOW & WHAT HAPPENED TO PRODUCED THE PHENOMENON.

WORK PIECE

CHUCK

REFERENCE LINE

CUTTING TOOL
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CORRECT & INCORRECT PHYSICAL ANALYSIS ‘HOW’ NOT ‘WHY’ AT THIS STAGE…

ABNORMAL PHENOMENON: POOR FLOW OF PARTS FROM FEEDER

PRIMARY 5M CORRELATIONSCONSTITUENT CONDITIONSPHYSICAL ANALYSIS

1.1 INCORRECT CALIBRATION1. DEFECTIVE CALIBRATION OF VARIABLE RESISTOR
INSUFFICIENT VIBRATION IN FEEDER

2.1 LARGE GAP IN FLAT SPRING2. DEFECT DUE TO GAP IN FLAT SPRING

1.1 DEFECTIVE CALIBRATION OF VARIABLE RESISTOR
1. INSUFFICIENT FEEDER VIBRATION

FRICTION FORCE OF PART AGAINST CONTACT 
SURFACE IS GREATER THAN THE FORCE OF 
MOVING PART

1.2 LARGE GAP IN FLAT SPRING

2.1 CUT EDGE HAS TOO MUCH BURR
2. SHAPE OF WORK PIECE CUT EDGE IS INCORRECT

2.2 CUT EDGE IS DAMAGED FROM BEING DROPPED

3.1 DAMAGE OR WEAR ON FEEDER TRANSFER SURFACE3. DEFECTIVE SHAPE OF FEEDER TRANSFER SURFACE

4.1 DEFECTIVE ADJUSTMENT OF CAPACITY LIMITER4. TOO MANY PARTS IN BOWL FEEDER

5.1 LOOSE LEVELING BOLT5. PARTS FEEDER IS NOT LEVEL
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FOUR STEPS OF PHYSICAL ANALYSIS

1. IDENTIFY BASIC OPERATING PRINCIPLES

2. IDENTIFY OPERATING STANDARDS

3. IDENTIFY INTERACTING ELEMENTS

4. QUANTIFY PHYSICAL CHANGES
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EXAMPLES OF PHYSICAL ANALYSIS

PHYSICAL ANALYSIS

OPERATING STANDARDSOPERATING PRINCIPLES QUANTIFIABLE 
CHANGES

INTERACTING 
ELEMENTS

• CURRENT IS NOT
SUFFICIENT TO BE
ABLE LIGHT BULB

• BETWEEN BATTERY &
FILAMENT

• BATTERY’S ELECTROSTATIC VALUE
MUST BE NO HIGHER THAN THE
RATED VALUE

• THERE MUST BE SUFFICIENT
CONTACT BETWEEN BATTERY &
FILAMENT WITH NO CORROSION

• BULB SHOULD NOT BE BURNED OUT

• CURRENT FLOW IN RESISTOR
WIRE CAUSES THERMAL EFFORT &
LAMP EMITS VISIBLE LIGHT WHEN
TEMPERATURE REACHES 1000°C

1. FLASHLIGHT DOES NOT     
WORK

• EXCESS CURRENT
(ABOVE THE RATED
VALUE WILL CAUSE
HEAT (JOULES) TO
RAISE UNTIL IT
MELTED THE FUSE

• BETWEEN EQUIPMENT
& FUSE

• TOTAL ELECTRIC CHARGE MUST
REMAIN CONSTANT

• ELECTRIC CURRENT MUST REMAIN
CONSTANT

• THE FUSE CAPACITANCE MUST BE
FROM 3-5 x RATED CURRENT VALUE

• AN ELECTRIC CHARGE WITH A
HIGHER THAN RATED CURRENT
VALUE PASSES THROUGH FUSE (A
WEAK CONNECTION POINT) FOR
MORE THAN THE ALLOWABLE
TIME CAUSING HEAT TO BUILD UP
UNTIL FUSE ELEMENT MELTS
(BLOWS) & THUS BREAKS THE
ELECTRICAL CIRCUIT

2. BLOWN FUSE
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FOUR STEPS OF PHYSICAL ANALYSIS

1. IDENTIFY BASIC OPERATING PRINCIPLES

2. IDENTIFY OPERATING STANDARDS

3. IDENTIFY INTERACTING ELEMENTS

4. QUANTIFY PHYSICAL CHANGES
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1. IDENTIFY OPERATING PRINCIPLES

MANUAL, SEMI-AUTOMATIC OR AUTOMATIC A MACHINE RUNS ACCORDING TO
A BASIC SET OF OPERATING PRINCIPLES. MOST USERS & MAINTAINERS
UNDERSTAND WHAT A MACHINE DOES, BUT KNOW LITTLE ABOUT HOW IT
DOES IT.

FOR EXAMPLE THE OPERATING PRINCIPLES OF ARC WELDING PROCESSING
ARE:

• CREATING AN ELECTRIC ARC IN AN INERT GAS BETWEEN THE BASE METAL
& THE ELECTRODE

• USING THE GENERATED HEAT OF THE ARC TO MELT & FUSE (WELD) THE
BASE METALS
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FOUR STEPS OF PHYSICAL ANALYSIS

1. IDENTIFY BASIC OPERATING PRINCIPLES

2. IDENTIFY OPERATING STANDARDS

3. IDENTIFY INTERACTING ELEMENTS

4. QUANTIFY PHYSICAL CHANGES



P-M ANALYSIS ELIMINATING CHRONIC FAILURES & DEFECTS 55

2. IDENTIFY OPERATING STANDARDS

IDENTIFY THOSE OPERATING STANDARDS ASSOCIATED WITH THE NORMAL
DEFECT-FREE STATE. PROCESSING PRINCIPLES MANIFEST IN THE
EQUIPMENT MECHANISMS, SO IDENTIFY WHICH PRINCIPLES ARE REFLECTED
IN THE MECHANISMS TO UNDERSTAND HOW THE PHENOMENON OCCURRED.

FOR EXAMPLE THE OPERATING STANDARDS OF ARC WELDING PROCESSING
ARE: IN ORDER TO PREVENT DEFECTS

• DO NOT ALLOW THE CURRENT TO FLUCTUATE DURING WELDING

• MAINTAIN A CONSTANT DISTANCE BETWEEN THE ELECTRODE & THE BASE
METALS

• MAINTAIN THE ELECTRODE AT THE SPECIFIED ANGLE WHEN MOVING IT
FORWARD TO WELD ALONG THE BASE METALS
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FOUR STEPS OF PHYSICAL ANALYSIS

1. IDENTIFY BASIC OPERATING PRINCIPLES

2. IDENTIFY OPERATING STANDARDS

3. IDENTIFY INTERACTING ELEMENTS

4. QUANTIFY PHYSICAL CHANGES
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3. IDENTIFY INTERACTING ELEMENTS

DEVIATIONS CAN RESULT FROM A COMBINATION OF MALFUNCTIONS, SO
IDENTIFYING WHAT THE INTERACTING ELEMENTS ARE LINE-TO-LINE, POINT-
TO-POINT IN THE EQUIPMENT THE TOOLING TO THE WORK PIECE ARE
IMPORTANT TO WHAT IS INVOLVED & WHAT CHANGES OCCUR

FOR EXAMPLE CONSIDER THE POSITION OF THE TOOL TO THE WORK PIECE &
HOW EACH CHANGES TO PRODUCE THE ABNORMAL RESULT:

Center of rotation 
(A)

Grindstone edge 
(B)
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FOUR STEPS OF PHYSICAL ANALYSIS

1. IDENTIFY BASIC OPERATING PRINCIPLES

2. IDENTIFY OPERATING STANDARDS

3. IDENTIFY INTERACTING ELEMENTS

4. QUANTIFY PHYSICAL CHANGES
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4. QUANTIFY PHYSICAL CHANGES

CONSIDER WHAT PHYSICAL, MEASURABLE CHANGES TAKE PLACE WHEN THE
PHENOMENON OCCURS. THINK OF APPROPRIATE MEASUREMENT UNITS TO
QUANTIFY THE CHANGES IN EACH PAIR OF CORRELATING ELEMENTS THAT
ACCOMPANIES THE PHENOMENON

FOR EXAMPLE, IN THE MATCH-LIGHTING EXAMPLE DISCUSSED EARLIER THE
PHYSICAL PRINCIPLES CAN BE EXPLAINED IN TERMS OF THE THERMO UNIT
‘Q’ FOR THERMO VALUE.

UNITSSYMBOLPHYSICAL  QUANTITY UNIT

BASIC

ABSOLUTE

1kcal = 103calFKcal FQQUANTITY OF HEATTHERMAL

ELECTRICAL
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PHYSICAL ANALYSIS EXERCISE 1 - PROBLEM PENS
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PHYSICAL ANALYSIS EXERCISE 2 - ACME TOY TRUCK
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PHYSICAL ANALYSIS EXERCISE 3 – ENVELOPE SORTING DEFECTS
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THIS FLOWCHART SHOWS US HOW ALL THE ELEMENTS IN PHYSICAL ANALYSIS FIT TOGETHER LOGICALLY. THERE
ARE TWO FLOWS INVOLVED. RUNNING FROM TOP TO BOTTOM IS THE PHYSICAL DEVELOPMENT OF THE
PHENOMENON FROM EQUIPMENT DESIGN TO PROCESS RESULTS. THE FLOW OR PHYSICAL ANALYSIS RUNS LEFT
TO RIGHT.
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IMPLEMENTING P-M ANALYSIS STEP-BY-STEP

FROM HERE ON WE WILL REVIEW THE ENTIRE P-M ANALYSIS PROCESS IN
DETAIL. AS YOU WORK THROUGH THE STEPS, PAY ATTENTION TO THE
FOLLOWING ASPECTS WHICH HAVE PROVEN MOST CRUCIAL TO IT SUCCESS.

• DEFINING THE PHENOMENON PROBLEM STATEMENT – WHAT’S WRONG WITH WHAT?

• UNDERSTANDING THE MECHANISMS & STRUCTURE OF THE EQUIPMENT

• PHYSICALLY ANALYZING THE PHENOMENON

• MANAGING TO SUSTAIN IMPROVEMENTS
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P-M ANALYSIS STEPS

1. CLARIFY THE PHENOMENON ASPECTS WHICH HAVE PROVEN TO BE MOST CRUCIAL TO P-M
SUCCESS:

• DEFINING THE PHENOMENON

• UNDERSTANDING THE MECHANISMS & STRUCTURE OF THE EQUIPMENT

• PHYSICALLY ANALYZING THE PHENOMENON

• MANAGING TO SUSTAIN IMPROVEMENTS

CLARIFY THE PHENOMENONSTEP 1:
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PHENOMENON MEANS AN OCCURRENCE OR FACT THAT CAN BE OBSERVED
THE OUTWARD MANIFESTATION OF A THING. OBSERVATION IS DEFINED
SEEING THROUGH TO THE ESSENTIAL NATURE OF A THING, GRASPING THE
ENTIRETY OF ITS PHYSICAL APPEARANCE. SO IF WE ARE TO GRASP THE
ESSENCE OF A PROBLEM, WE MUST OBSERVE IT CLOSELY & UNDERSTAND
WHAT IT IS WE SEE.

HALF THE PROBLEM IS SOLVED ONCE WE GRASP IT ACCURATELY.

CLARIFY THE PHENOMENONSTEP 1:
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P-M ANALYSIS STEPS

1. CLARIFY THE PHENOMENON ASPECTS WHICH HAVE PROVEN TO BE MOST CRUCIAL TO P-M
SUCCESS:

• DEFINING THE PHENOMENON

• UNDERSTANDING THE MECHANISMS & STRUCTURE OF THE EQUIPMENT

• PHYSICALLY ANALYZING THE PHENOMENON

• MANAGING TO SUSTAIN IMPROVEMENTS

CLARIFY THE PHENOMENONSTEP 1:
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OBSERVE “HOW” THE PHENOMENON OCCURS “WHERE” IT OCCURS

DURING WHAT SPECIFIC MACHINE OPERATION (DRILLING, BORING, GRINDING)
DOES THE PHENOMENA OCCUR?

DOES IT ALWAYS OCCUR UNDER THE SAME CIRCUMSTANCES (MORNING SET-
UP, AFTER A TOOL CHANGE) ELIMINATE PRECONCEIVED NOTIONS

DOES IT OCCUR AT REGULAR OR IRREGULAR INTERVALS? CAREFULLY OBSERVING &
ANALYZING THE FACTS IN GEMBA

DOES IT GET BETTER OR WORSE OVER TIME? SORTING & STRATIFYING PHENOMENA
THOROUGHLY BY ASKING 5Ws & 1H

DOES IT OCCUR ON MORE THAN ONE MACHINE? COMPARING THE NORMAL (GOOD
PRODUCTS) WITH THE ABNORMAL (DEFECTIVE PRODUCTS) TO PINPOINT ALL SIGNIFICANT DIFFERENCES

CLARIFY THE PHENOMENONSTEP 1:
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STRATIFY PHENOMENA DOWN TO THE SMALLEST OF VERIFIABLE UNITS
USING OBSERVATIONAL TOOLS

CLARIFY THE PHENOMENONSTEP 1:
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PROBLEMS IN REDUCING CHRONIC LOSS

TO ACHIEVE LASTING REDUCTION IN CHRONIC LOSSES WE MUST DO THREE
THINGS:

1. IDENTIFY ALL FACTORS THAT CONCEIVABLY CONTRIBUTE TO A LOSS

2. THOROUGHLY INVESTIGATE EACH FACTOR

3. ELIMINATE ANY & ALL MALFUNCTIONS OR SUB-OPTIMAL CONDITIONS THAT
ARE DISCOVERED IN THE PROCESS

CLARIFY THE PHENOMENONSTEP 1:
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COMMON ERRORS IN REDUCING CHRONIC LOSSES

1. PHENOMENA ARE INSUFFICIENTLY STRATIFIED & ANALYZED

2. SOME FACTORS RELATED TO INDIVIDUAL PHENOMENA ARE OVERLOOKED

3. ABNORMALITIES HIDDEN IN INDIVIDUAL FACTORS ARE NOT ADDRESSED

CLARIFY THE PHENOMENONSTEP 1:
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ZERO DEFECTS STRATEGY

OBJECTIVES:
• LONG TERM: TO REACH ‘ZERO’
• SHORT TERM: TO GET AS CLOSE AS POSSIBLE TO ‘ZERO’

CONCEPTS:
• DO NOT USE PRIORITY BASED APPROACH
• THINK LOGICALLY & LIST ALL CAUSAL FACTORS BEHIND THE DEFECTS
• INVESTIGATE ALL FACTORS
• CORRECT ALL ABNORMALITIES
• TRY TO CORRECT ALL ABNORMALITIES TOGETHER
• INSTITUTE OR REVISE STANDARDS AS NEEDED TO PREVENT ABNORMALITIES
• BE THOROUGH IN ALL THE ABOVE

METHODOLOGY:
• P-M ANALYSIS

APPLICATION:
• USE WHERE DEFECT RATE IS LOW
• USE WHERE REMAINING DEFECTS ARE CHRONIC
• USE WHERE UNPLANNED DOWN TIME IS HIGH

CLARIFY THE PHENOMENONSTEP 1:
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CONDUCT A PHYSICAL ANALYSIS

1. CLARIFY THE PHENOMENON

2. CONDUCT A PHYSICAL ANALYSIS WHILE EACH STEP OF P-M ANALYSIS IS IMPORTANT, STEP2
‘CONDUCT A PHYSICAL ANALYSIS’ IS CRITICAL TO THE SUCCESS OF P-M ANALYSIS BY THE PHYSICAL
EXPLANATION OF ‘HOW’ A PHENOMENA OCCURRED & NOT ‘WHY’. THIS BRIDGES THE GAP OF LOGICAL
RELATIONSHIPS BETWEEN PHENOMENA & POTENTIAL CAUSES. LET’S LOOK AT THIS FIRST…

3. IDENTIFY CONSTITUENT CONDITIONS

4. STUDY 5Ms FOR CAUSAL FACTORS

5. SET OPTIMAL CONDITIONS & STANDARDS

6. PLAN & CONDUCT A SURVEY OF FACTORS

7. IDENTIFY ABNORMALITIES TO BE ADDRESSED

8. PROPOSE & MAKE IMPROVEMENTS

STEP 2:
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• EXAMPLE 1: ‘DAMAGED WORK PIECE’
THE DAMAGE IS A DEFORMATION THAT TENDS TO OCCUR IN A RELATIVELY SOFT OBJECT (MATERIAL WITH LESS
SURFACE STRENGTH) DUE TO IMPACT WITH A HARDER OBJECT.

• EXAMPLE 2: ‘BLOWN FUSE’
THE PHENOMENA OF A BLOWN FUSE OCCURS WHEN A CURRENT EXCEEDS THE RATED LEVEL FOR LONGER
THAN THE SPECIFIED TIME & IN THE PROCESS MELTS THE FUSE ELEMENT.

• EXAMPLE 3: ‘VARIATION IN FINISHED DIMENSIONS’

ON THE LATHE, VARIATION IN FINISHED DIMENSIONS OCCURS WHEN THERE IS VARIATION IN THE DISTANCE
BETWEEN THE BLADE OF THE CUTTING TOOL & THE REFERENCE POSITION OF THE WORK PIECE.

CONDUCT A PHYSICAL ANALYSISSTEP 2:
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HERE ARE TWO GOOD REASONS FOR CARRYING OUT PHYSICAL ANALYSIS

1. THE OUTCOME OF PHYSICAL ANALYSIS DETERMINES HOW WE LOOK FOR
CAUSAL FACTORS. IF THIS IS IN ERROR WE MAY OVERLOOK SOME OF
THESE FACTORS.

2. PHYSICAL ANALYSIS HELPS US FROM PURSING IRRELEVANT FACTORS.

CONDUCT A PHYSICAL ANALYSISSTEP 2:
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• MATCHSTICK IS MOIST
• TIP OF MATCHSTICK (POTASSIUM PERMANGANATE) IS TOO SMALL
• MATCH TIP IS WORN DOWN
• MATCH IS STRUCK WITH INSUFFICIENT FORCE
• MATCH IS STRUCK AT INCORRECT ANGLE

THESE ARE ALL POTENTIAL CAUSES - REASONS WHY THE MATCH WILL NOT LIGHT – NONE OF THEM EXPLAINS THE
PHYSICAL PRINCIPLES BEHIND THE DEVIATION FROM THE NORM. THE CORRECT PHYSICAL ANALYSIS OF THIS
PROBLEM WOULD DESCRIBE THE PHENOMENON AS: “THE MATCH DOESN’T LIGHT BECAUSE THERE IS
INSUFFICIENT FRICTION HEAT”

CONDUCT A PHYSICAL ANALYSISSTEP 2:
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• RUBBER BRAKE PADS ARE WORN
• RUBBER BRAKE PADS DO NOT MEET THE WHEEL RIM AT THE PROPER ANGLE
• RUBBER BRAKE PADS ARE CONTAMINATED WITH OIL OR DIRT
• BRAKE CABLE IS STRETCHED

THESE ARE ALL POTENTIAL CAUSES - REASONS WHY THE BICYCLE BRAKES FUNCTION POORLY – NONE OF THEM
EXPLAINS THE PHYSICAL PRINCIPLES BEHIND THE DEVIATION FROM THE NORM. THE CORRECT PHYSICAL
ANALYSIS OF THIS PROBLEM WOULD DESCRIBE THE PHENOMENON AS: “INSUFFICIENT FRICTION RESISTANCE
BETWEEN BRAKE PADS & WHEEL RIM NOT PROVIDING ENOUGH TORQUE TO CONTROL THE BICYCLE’S SPEED”.

CONDUCT A PHYSICAL ANALYSISSTEP 2:
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• VARIATION BETWEEN THE PART REFERENCE LINE & THE FINISHED SURFACE
• LOOSENESS IN THE TABLE SLIDE MECHANISM
• CHANGE IN CONTACT POINTS BETWEEN CUTTING TOOL & WORK PIECE
• PART DOES NOT FIT WITH STOP
• PART NOT HANDLED CORRECTLY
• CHANGE IN CUTTING TOOL POSITION RELATIVE TO THE PART CENTER LINE
• THE RED PHOSPHORUS ON THE STRIKING STRIP IS WORN AWAY

THE FIRST ITEM “VARIATION BETWEEN THE PART REFERENCE LINE & THE FINISHED SURFACE”, ONLY RE-PHRASES
THE PHENOMENON. ALL THE REST ARE POTENTIAL CAUSES EXCEPT FOR THE LAST ITEM “CHANGE IN CUTTING
TOOL POSITION RELATIVE TO THE PART REFERENCE LINE”. THIS IS A TRUE PHYSICAL ANALYSIS EXPLAINING
PRECISELY HOW & WHAT HAPPENED TO PRODUCED THE PHENOMENON.

WORK PIECE

CHUCK

REFERENCE LINE

CUTTING TOOL

CONDUCT A PHYSICAL ANALYSISSTEP 2:
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1. IDENTIFY OPERATING PRINCIPLES

MANUAL, SEMI-AUTOMATIC OR AUTOMATIC A MACHINE RUNS ACCORDING TO
A BASIC SET OF OPERATING PRINCIPLES. MOST USERS & MAINTAINERS
UNDERSTAND WHAT A MACHINE DOES, BUT KNOW LITTLE ABOUT HOW IT
DOES IT.

FOR EXAMPLE THE OPERATING PRINCIPLES OF ARC WELDING PROCESSING
ARE:

• CREATING AN ELECTRIC ARC IN AN INERT GAS BETWEEN THE BASE METAL
& THE ELECTRODE

• USING THE GENERATED HEAT OF THE ARC TO MELT & FUSE (WELD) THE
BASE METALS

CONDUCT A PHYSICAL ANALYSISSTEP 2:
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FOUR STEPS OF PHYSICAL ANALYSIS

1. IDENTIFY BASIC OPERATING PRINCIPLES

2. IDENTIFY OPERATING STANDARDS

3. IDENTIFY INTERACTING ELEMENTS

4. QUANTIFY PHYSICAL CHANGES

CONDUCT A PHYSICAL ANALYSISSTEP 2:
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2. IDENTIFY OPERATING STANDARDS

IDENTIFY THOSE OPERATING STANDARDS ASSOCIATED WITH THE NORMAL
DEFECT-FREE STATE. PROCESSING PRINCIPLES MANIFEST IN THE
EQUIPMENT MECHANISMS, SO IDENTIFY WHICH PRINCIPLES ARE REFLECTED
IN THE MECHANISMS TO UNDERSTAND HOW THE PHENOMENON OCCURRED.

FOR EXAMPLE THE OPERATING STANDARDS OF ARC WELDING PROCESSING
ARE: IN ORDER TO PREVENT DEFECTS

• DO NOT ALLOW THE CURRENT TO FLUCTUATE DURING WELDING
MAINTAIN A CONSTANT DISTANCE BETWEEN THE ELECTRODE & THE BASE
METALS

• MAINTAIN THE ELECTRODE AT THE SPECIFIED ANGLE WHEN MOVING IT
FORWARD TO WELD ALONG THE BASE METALS

CONDUCT A PHYSICAL ANALYSISSTEP 2:
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FOUR STEPS OF PHYSICAL ANALYSIS

1. IDENTIFY BASIC OPERATING PRINCIPLES

2. IDENTIFY OPERATING STANDARDS

3. IDENTIFY INTERACTING ELEMENTS

4. QUANTIFY PHYSICAL CHANGES

CONDUCT A PHYSICAL ANALYSISSTEP 2:
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3. IDENTIFY INTERACTING ELEMENTS

DEVIATIONS CAN RESULT FROM A COMBINATION OF MALFUNCTIONS, SO
IDENTIFYING WHAT THE INTERACTING ELEMENTS ARE LINE-TO-LINE, POINT-
TO-POINT IN THE EQUIPMENT THE TOOLING TO THE WORK PIECE ARE
IMPORTANT TO WHAT IS INVOLVED & WHAT CHANGES OCCUR

FOR EXAMPLE CONSIDER THE POSITION OF THE TOOL TO THE WORK PIECE &
HOW EACH CHANGES TO PRODUCE THE ABNORMAL RESULT:

Center of rotation 
(A)

Grindstone edge 
(B)

CONDUCT A PHYSICAL ANALYSISSTEP 2:
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FOUR STEPS OF PHYSICAL ANALYSIS

1. IDENTIFY BASIC OPERATING PRINCIPLES

2. IDENTIFY OPERATING STANDARDS

3. IDENTIFY INTERACTING ELEMENTS

4. QUANTIFY PHYSICAL CHANGES

CONDUCT A PHYSICAL ANALYSISSTEP 2:
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4. QUANTIFY PHYSICAL CHANGES

CONSIDER WHAT PHYSICAL, MEASURABLE CHANGES TAKE PLACE WHEN THE
PHENOMENON OCCURS. THINK OF APPROPRIATE MEASUREMENT UNITS TO
QUANTIFY THE CHANGES IN EACH PAIR OF CORRELATING ELEMENTS THAT
ACCOMPANIES THE PHENOMENON

FOR EXAMPLE, IN THE MATCH-LIGHTING EXAMPLE DISCUSSED EARLIER THE
PHYSICAL PRINCIPLES CAN BE EXPLAINED IN TERMS OF THE THERMO UNIT
‘Q’ FOR THERMO VALUE.

UNITSSYMBOLPHYSICAL  QUANTITY UNIT

BASIC

ABSOLUTE

1kcal = 103calFKcal FQQUANTITY OF HEATTHERMAL

ELECTRICAL

CONDUCT A PHYSICAL ANALYSISSTEP 2:
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EXAMPLE OF PHYSICAL ANALYSIS

PHYSICAL ANALYSIS

OPERATING STANDARDSOPERATING PRINCIPLES QUANTIFIABLE 
CHANGES

INTERACTING 
ELEMENTS

• CURRENT IS NOT
SUFFICIENT TO BE
ABLE LIGHT BULB

• BETWEEN BATTERY &
FILAMENT

• BATTERY’S ELECTROSTATIC VALUE
MUST BE NO HIGHER THAN THE
RATED VALUE

• THERE MUST BE SUFFICIENT
CONTACT BETWEEN BATTERY &
FILAMENT

• BULB SHOULD NOT BE BURNED OUT

• CURRENT FLOW IN RESISTOR
WIRE CAUSES THERMAL EFFORT &
LAMP EMITS VISIBLE LIGHT WHEN
TEMPERATURE REACHES 1000°C

1. FLASHLIGHT DOES NOT     
WORK

• EXCESS CURRENT
(ABOVE THE RATED
VALUE WILL CAUSE
HEAT (JOULES) TO
RAISE UNTIL IT
MELTED THE FUSE

• BETWEEN EQUIPMENT
& FUSE

• TOTAL ELECTRIC CHARGE MUST
REMAIN CONSTANT

• ELECTRIC CURRENT MUST REMAIN
CONSTANT

• THE FUSE CAPACITANCE MUST BE
FROM 3-5 x RATED CURRENT VALUE

• AN ELECTRIC CHARGE WITH A
HIGHER THAN RATED CURRENT
VALUE PASSES THROUGH FUSE (A
WEAK CONNECTION POINT) FOR
MORE THAN THE ALLOWABLE
TIME CAUSING HEAT TO BUILD UP
UNTIL FUSE ELEMENT MELTS
(BLOWS) & THUS BREAKS THE
ELECTRICAL CIRCUIT

2. BLOWN FUSE

CONDUCT A PHYSICAL ANALYSISSTEP 2:
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THE NEXT STEP IS TO REVIEW ALL THE CONDITIONS THAT CONSISTENTLY
GIVE RISE TO THE PROBLEM. THESE ARE THE CONSTITUENT CONDITIONS
EITHER NECESSARY OR SUFFICIENT FOR THE PHYSICAL PHENOMENON
ANALYZED IN THE PREVIOUS STEP TO OCCUR.

ANY CONSTITUENT CONDITION FALLS INTO ONE OF THE 5Ms CATEGORIES OF
PRODUCTION INPUTS

MANPOWER
MATERIAL
MACHINE
METHODS
MEASUREMENT

UNDERSTAND THE RELATIONS BETWEEN THE
ABNORMAL EVENT & THE FIVE PRODUCTION
INPUTS – 5Ms

CONDUCT A PHYSICAL ANALYSISSTEP 2:
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MANPOWER THE LEVEL OF HUMAN SKILLS & ABILITIES

MATERIAL QUALITY OR PARTS/RAW PRODUCT/MATERIALS LEAVING THE PREVIOUS PROCESS

MACHINE EQUIPMENT FUNCTION & PRECISION

METHODS APPROPRIATENESS OF STANDARDS & PROCEDURES

MEASUREMENT REPEAT & REPRODUCIBILITY/GAUGE/JIG FUNCTION/CALIBRATION OF METROLOGY

IDENTIFY CONSTITUENT CONDITIONSSTEP 3:
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THERE ARE THREE LEVELS OF FACTORS STARTING WITH CONSTITUENT
CONDITIONS THEN PRIMARY 5Ms CORRELATIONS, THEN SECONDARY 5Ms
CORRELATIONS. THESE MUST HAVE A CORRELATIVE CAUSE & EFFECT
RELATIONS. HERE ARE SOME KEY POINTS IN DERIVING CONSTITUENT
CONDITIONS:

1. UNDERSTAND THAT CONSTITUENT CONDITIONS ARE IDENTIFIED BY REVIEWING CORRELATIONS WITH THE
ELEMENTS OF THE PRODUCTION INPUTS KNOWN AS THE 5Ms.

2. REVIEW & UNDERSTAND EQUIPMENT MECHANISMS & STRUCTURE BEFORE TRYING TO IDENTIFY CONSTITUENT
CONDITIONS.

3. DETERMINE THE STATE EACH FUNCTION ELEMENT MUST BE IN TO GENERATE THE ABNORMAL PHENOMENON
NOTING OFF-STANDARD CONDITIONS WITHIN EACH ELEMENT.

4. CONFIRM THAT EACH OF THESE CONDITIONS HELPS BRING ABOUT THE PHENOMENON.

5. GO BACK THROUGH THE 5Ms CORRELATIONS TO MAKE SURE NO OTHER CONDITIONS HAVE BEEN OVERLOOKED.

IDENTIFY CONSTITUENT CONDITIONSSTEP 3:
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HERE IS A TABLE ON THE STEPS FOR REVIEWING CONSTITUENT CONDITIONS
TO SEE WHETHER OFF-STANDARD CONDITIONS MAY BE LINKED TO DEFECT
PHENOMENA.

CONSTITUENT CONDITIONS 1 – 5 CONCERN EQUIPMENT PRECISION IF ANY OF
THESE FIVE MECHANICAL ELEMENTS DOES NOT FUNCTION PROPERLY, QUALITY DEFECTS RESULTS.

ITEMS 6 – 7 ARE EXAMPLES OF CONCERNING METHODS & MATERIALS THE
PHENOMENA MAY BE LINKED TO STANDARDS THAT ARE INADEQUATE, TOO LOOSE OR SIMPLY IGNORED.

IDENTIFY CONSTITUENT CONDITIONSSTEP 3:
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LIST & INVESTIGATE ANY CORRELATIONS BETWEEN CONSTITUENT
CONDITIONS IDENTIFIED IN THE PREVIOUS STEP & THE BASIC PRODUCTION
PROCESS INPUTS OR THE 5Ms 1. MANPOWER, 2. MACHINES, 3. MATERIALS, 4.
METHODS, 5. MEASUREMENT.

THERE ARE THREE LEVELS OF FACTORS, STARTING WITH CONSTITUENT
CONDITIONS. THEN PRIMARY 5Ms CORRELATIONS THEN SECONDARY 5Ms
CORRELATIONS. FROM AN MACHINE STANDPOINT OF FACTOR THE
CONSTITUENT CONDITIONS ARE IDENTIFIED AT THE MECHANISM LEVEL &
THEN THE PRIMARY & SECONDARY CORRECTIONS RELATE TO THE SUB-
ASSEMBLY TO COMPONENT LEVELS RESPECTIVELY. A MECHANISM CONSISTS OF
ELEMENTS WITH A SINGLE FUNCTION. THE MACHINE ELEMENTS OF THE MECHANISM ARE SUB-ASSEMBLIES & THEN

IN TURN THEY ARE MADE UP OF COMPONENTS.

STUDY 5Ms FOR CAUSAL FACTORSSTEP 4:
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CORRELATIONS SHOULD EXPRESS CAUSE-&-EFFECT RELATIONS. IF THE
CONSTITUENT CONDITIONS ARE THE EFFECT, THEN THE PRIMARY 5Ms
CORRELATIONS ARE CAUSES. SIMILARLY, SECONDARY 5Ms CORRELATIONS
ARE THE CAUSES OF PRIMARY 5Ms EFFECTS.

STUDY 5Ms FOR CAUSAL FACTORSSTEP 4:
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AS MUCH AS POSSIBLE EXPRESS CONSTITUENT CONDITIONS & PRIMARY &
SECONDARY CORRELATIONS IN MEASURABLE VERIFIABLE TERMS, OTHER
WISE, THERE IS NO WAY TO MAKE EVALUATIVE JUDGMENTS & SET
STANDARDS.

KEY POINTS IN DERIVING PRIMARY 5Ms CORRELATIONS:

• IGNORE CONTRIBUTORY DEGREE OR EXTENT. IN P-M ANALYSIS WE SET
PRIORITIZATION ASIDE.

• WHEN ASSESSING CORRELATIONS WITH EQUIPMENT, TOOLS OR DIES,
WORK PROGRESSIVELY WITHIN SUB-ASSEMBLY UNITS FROM THE
MECHANISM’S FUNCTIONAL TIP OR SURFACE (THE PROCESSING POINT) TO
THE BASE THAT IT SUPPORTS.

STUDY 5Ms FOR CAUSAL FACTORSSTEP 4:
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• LIST ALL LOGICALLY CONCEIVABLE ITEM MATERIAL (PRECISION OF EARLIER
PROCESSES) METHODS (INCLUDING RUN, SETUP, MEASUREMENT &
OPERATING METHODS) & HUMAN ELEMENT (SKILLS), AS WELL AS FOR
MACHINES & EQUIPMENT.

• REVIEW PRIMARY CORRELATIONS LIST TO CONFIRM THAT THEY ACTUALLY
RESULT IN THE CONSTITUENT CONDITIONS.

KEY POINTS IN DERIVING SECONDARY 5Ms CORRELATIONS:

AGAIN AS WITH PRIMARY CORRELATIONS, LIST ALL FACTORS REGARDLESS
OF IMPACT OR DEGREE OF INVOLVEMENT. TAKE EACH PRIMARY
CORRELATION & REDUCE IT CONSTITUENT ELEMENTS & ASK IF IT ACTUALLY
CONTRIBUTES TO A CORRESPONDING PRIMARY FACTOR SEE EXAMPLE ON NEXT SLIDE.

STUDY 5Ms FOR CAUSAL FACTORS CONT.STEP 4:
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CONSTITUENT CONDITION

1. The driving force of the rod is low

2. Resistance received by the rod is high

PRIMARY 5Ms CORRELATION FOR CONDITIONS 1 & 2

1-1 Air is not reaching the piston
1-2 Air is not reaching the piston

2-1 There is resistance between the piston rod & the rod cover
2-2 There is resistance between the piston & the cylinder tube
2-3 Exhaust air remains in cylinder

1-1 AIR IS NOT REACHING THE PISTON

1-1-1 Low air pressure
1-1-2 Ripped air hose
1-1-3 Air hose too long
1-1-4 Air hose bent
1-1-5 Excessive drainage accumulation
1-1-6 Debris matter clogging joint
1-1-7 Air leak through joint

STUDY 5Ms FOR CAUSAL FACTORSSTEP 4:
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1-2 AIR IS LEAKING INSIDE THE CYLINDER

1-2-1 Piston packing blemish or wear
1-2-2 Piston gasket blemish of wear
1-2-3 Cushion packing blemish or wear
1-2-4 Rod packing blemish of wear
1-2-5 O-ring blemish or wear
1-2-6 Cylinder gasket blemish or wear
1-2-7 Bushing blemish or wear
1-2-8 Rod cover blemish or crack
1-2-9 Cylinder tube blemish or rip
1-2-10 Piston packing mounted in reverse
1-2-11 Piston gasket mounted in reverse
1-2-12 Head cover packing mounted in reverse
1-1-13 Rod cover packing mounted in reverse

2-1 THERE IS RESISTANCE BETWEEN THE PISTON ROD & THE ROD COVER

2-1-1 This detailed analysis is continued for each primary correlation

STUDY 5Ms FOR CAUSAL FACTORSSTEP 4:
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REVIEW THE EQUIPMENT’S CURRENT PRECISIONS LEVELS TO DETERMINE
WHERE NEW OR REVISED STANDARDS ARE DEFICIENT.

STEP 5: SET OPTIMAL CONDITIONS (STANDARD VALUES)
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2-3 Slippage between center gearbox output
shaft and propeller shaft centers (front and
back)

2-4 Too much rotary resistance inside drive
gearboxes (front and back)

P-M ANALYSIS WORK SHEET

STANDARD
VALUES

SECONDARY 5Ms CORRELATIONS

WBS # ITEMS
(MUST BE ILLUSTRATED )

WBS # ITEMS
(MUST BE ILLUSTRATED )

STANDARD
VALUES

WBS # ITEMS
(MUST BE ILLUSTRATED )

STANDARD
VALUES

CONSTITUENT CONDITIONS

TOPS LEADER NAME & FUNCTION: Fred Webberking
TOPS MEMBERS NAMES & FUNCTIONS:

QUALITY CHANGE CHARACTERISTICS: No change in condition from previous efforts to eliminate problem
DATE: _____/_____/_____

PRODUCT/PART NAME & NUMBER: Acme ATV/SUV 4 X 4 Wheel Drive Toy Truck

SNCR NAME & NUMBER: N/A
PROCESS NAME & NUMBER: N/A
EQUIPMENT NAME & NUMBER: Toy Truck Production Process 101

PHENOMENON: After power is switched on the truck moves forward a little, then stops
CURRENT STATUS: Awaiting resolution to problem

2-2 Too much rotary resistance inside center
gearbox

2-2-1 Worn or damaged gear/s
2-2-2 Irregular pitch among gear shafts
2-2-3 Dirt, dust, debris caught in gear mesh
2-2-4 Bent gear shaft
2-2-5 Galled or worn gear bearing
2-2-6  Bent or twisted gearbox

SPECIAL NOTES: Would like to resolve problem before series volume production starts on 05.01.06

PRIMARY 5Ms CORRELATIONS

RESULTS OF PHYSICAL ANALYSIS

2-3-1 Loose bolt in center gearbox
2-3-2 Wheels out of alignment due to uneven
tightening of drive gearbox mounts

2-4-1 Worn or damaged gear
2-4-2 Poor mesh between pinion gear and
crown gear
2-4-3 Dirt, dust, debris caught in gear mesh
2-4-4 Galled or worn pinion gear bearing
2-4-5 Galled or worn crown gear bearing
2-4-6 Galled or worn axle bearing
2-4-7 Bent axle
2-4-8 Bent propeller shaft

02     14     06
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2-5 Contact between tire and chassis 2-5-1 Loose tire nut
2-5-2 Axle out of alignment
2-5-3 Bent axle
2-5-4 Tire installed in wrong position

SPECIAL NOTES: Would like to resolve problem before series volume production starts on 05.01.06

RESULTS OF PHYSICAL ANALYSIS

PRODUCT/PART NAME & NUMBER: Acme ATV/SUV 4 X 4 Wheel Drive Toy Truck

2-6-1 Axle out of alignment
2-6-2 Fender installed in wrong position

2-7-1 Missing bolt in bumper
2-7-2 Bumper installed in wrong position

TOPS LEADER NAME & FUNCTION: Fred Webberking
TOPS MEMBERS NAMES & FUNCTIONS:

PRIMARY 5Ms CORRELATIONS

PHENOMENON: After power is switched on the truck moves forward a little, then stops
CURRENT STATUS: Awaiting resolution to problem

PROCESS NAME & NUMBER: 

EQUIPMENT NAME & NUMBER: Toy Truck Production Process 101

QUALITY CHANGE CHARACTERISTICS: No change in condition from previous efforts to eliminate problem
DATE: _____/_____/_____

P-M ANALYSIS WORK SHEET

STANDARD
VALUES

SECONDARY 5Ms CORRELATIONS

WBS # ITEMS
(MUST BE ILLUSTRATED )

WBS # ITEMS
(MUST BE ILLUSTRATED )

STANDARD
VALUES

WBS # ITEMS
(MUST BE ILLUSTRATED )

STANDARD
VALUES

CONSTITUENT CONDITIONS

SNCR NAME & NUMBER: N/A

2-6 Contact between tire and fender

2-7 Contact between tire and bumper

02     14     06
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LOOK FOR POTENTIAL CAUSE AND EFFECT RELATIONS BETWEEN THE
CONSTITUENT CONDITIONS AND THE EQUIPMENT, MACHINES, JIGS, TOOLS,
MATERIALS, WORK METHODS, AND HUMAN FACTORS.

STEP 4: STUDY 5Ms FOR CASUAL FACTORS
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REVIEW THE EQUIPMENT CURRENT PRECISION LEVELS TO DETERMINE
WHERE NEW OR REVISED STANDARDS ARE DEFICIENT.

STEP 5: SET OPTIMAL CONDITIONS STANDARD VALUES
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USING APPROPRIATE MEASURING METHODS CONFIRM WHICH FACTORS
IDENTIFIED IN STEPS 3 AND 4 EXHIBIT DEVIATING CONDITIONS.

STEP 6: SURVEY CAUSAL FACTORS FOR ABNORMALITIES
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REVIEW SURVEY RESULTS AND LIST ALL ABNORMALITIES EVEN THE
SLIGHTEST DEFECTS TO BE ADDRESSED

STEP 7: DETERMINE ABNORMALITIES TO BE ADDRESSED
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IMPLEMENT A CORRECTIVE MEASURE OR IMPROVEMENT FOR EACH
ABNORMALITY THEN INSTITUTE OPERATING STANDARDS AND PREVENTIVE
MAINTENANCE PROCEDURES TO MAINTAIN OPTIMAL CONDITIONS.

STEP 8: PROPOSE AND MAKE IMPROVEMENTS


