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QUICK

QUICK

GHANGEOVER
IN 7.5 SECONDS

CHANGEOVER
IN 60 SECONDS
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HOW LONG DO YOU THINK IT WOULD TAKE YOU TO CHANGE ALL THE TIRES
ON YOUR CAR? - 25 MINUTES? 1 HOUR PERHAPS?

HOW LONG DOES IT TAKE TO CHANGE ALL THE TIRES ON A FORMULA ONE
RACE CAR? 30 SECONDS? — 12 SECONDS? WHY IS THIS? HOW IS THIS DONE?
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IN THE 1920’'s YOU COULD HAVE A MODEL T-FORD IN ANY COLOR YOU
WANTED AS LONG AS IT WAS BLACK...




SM ED SINGLE MINUTE EXCHANGE OF DIES CHANGEOVER TIME REDUCTION 5

IN THE 1950S & 60’s YOU COULD BUY A CAR IN A VARIETY OF COLORS &
MODELS IF YOU DID NOT MIND BEING ON A WAITING LIST OF A YEAR OR SO.
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TODAY WITH MIX MODEL PRODUCTION YOU COULD HAVE A CAR WITH
PRACTICALLY ANY INTERIOR/EXTERIOR COLORS, MOTORIZATIONS, BODY
STYLES & EXPECT DELIVERY FROM TIME OF ORDER WITHIN 4 WEEKS.

%]
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INTRODUCTION & GUIDE TO IMPLEMENTING SMED

JUST-IN-TIME PRODUCTION MEANS PRODUCING THE QUANTITY & THE
QUALITY DEMANDED BY THE CUSTOMER, WITH THE LOWEST POSSIBLE
LEVEL OF INVENTORY OR WORK-IN-PROGRESS & CONSUMING ONLY THE
RESOURCES WHICH ARE STRICTLY NECESSARY. IN CASE OF A DIVERSIFIED
DEMAND THIS CAN BE ACCOMPLISHED BY MANUFACTURING IN
PROGRESSIVELY SMALLER BATCHES.

JUST-IN-TIME PRODUCTION CAN BE ACHIEVED BY DRASTICALLY CUTTING
SERIES CHANGEOVER TIME THROUGH A METHOD CALLED SMED THAT
HELPS US TO RETHINK INDUSTRIAL JOB INSTRUCTIONS & TO ADAPT
SYSTEMS FOR REDUCING TOOL CHANGEOVER TIMES. IT IS IMPORTANT TO

TIE IN SMED WITH FIXED-BATCH KANBAN REDUCING TOOL CHANGEOVER TIMES IS NOT ONLY A

TECHNICAL PROBLEM, BUT IT IS TO A GREAT EXTENT AN ORGANIZATIONAL PROBLEM. FINDING TOOLS,
UNNECESSARY ACTIONS, PERFORMING OPERATIONS WHILE THE MACHINE IS STOPPED THAT COULD BE
PERFORMED WHILE THE MACHINE IS RUNNING IN THE PREPARATION OR TIDYING UP PHASES.

1IT IS ALWAYS POSSIBLE TO REDUCE TOOL CHANGEOVER TIMES !
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1IT IS ALWAYS POSSIBLE TO REDUCE TOOL CHANGEOVER TIMES !
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DEFINITION

SMED STANDS FOR SINGLE MINUTE EXCHANGE OF DIE. DEVELOPED BY A
JAPANESE ENGINEER CALLED SHIEGEO SHINGO. SMED IS A
METHODOLOGICAL APPROACH PERMITTING REDUCTION IN CHANGEOVER
TIMES FOR TOOLS & MATERIALS.

“SINGLE MINUTE” REFERS TO THE IDEA OF SINGLE DIGIT MINUTES 9:59 OR
LESS. IN A NON-STOP PROCESS THIS MAY BE CONSIDERED THE WASTED
CAPACITY TIME RESULTING FROM THE CHANGE OF A PART NUMBER. “DIE”
REFERS TO THE TOOL PRESS MACHINE THE METHOD FIRST MADE ITS NAME.

TIME IS RELATIVE; JUST BY PREPARATIONS (5S) OF OPERATIONS ALONE 50% OF TIME CAN BE REDUCED. BIG OR
SMALL SMED CAN BE APPLIED TO REDUCED CHANGEOVER TIMES FROM A 500 TONS INJECTION MOLD MACHINE
TOOL CHANGEOVER TIMES FROM 4 HOURS TO 45 MINUTES TO A 50 POUNDS PUNCH PRESS FROM 5 MINUTES TO 30
SECONDS.
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DEFINITION - WHY SMED? WHAT ARE THE BENEFITS OF SMED

* REDUCTION IN LEAD TIME REDUCE WIP - REDUCE LOT SIZE - REDUCE SET UP TIMES.

* INCREASED MACHINE CAPACITY BY HAVING LOWER SET UP TIMES.

« REDUCTION IN BATCH SIZES

* BETTER RESPONSIVENESS AGILITY TO CUSTOMER DEMANDS

* REDUCED INVENTORY

* INCREASED SCHEDULING FLEXIBILITY & CAPACITY

« SMALLER BATCH/LOT SIZES ARE FASTER WITH LESS LIKELIHOOD OF
LARGER SCALE DEFECTS IN INVENTORY

* LESS ADJUSTMENT & SETTINGS MEANS LESS CHANCE FOR ERRORS

* ELIMINATION OF TRIAL & ERROR REDUCES MATERIAL WASTE

* IMPROVED 15T TIME QUALITY FIRST PART RIGHT.

* REDUCE WAITING

* LESS MATERIAL HANDLING

* MINIMIZES STORAGE SPACE NEEDED FOR ABSORPTION BUFFER OF PARTS
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DEFINITION

PRODUCT
CHANGEOVER
TIME
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LAST GOOD PART FIRST GOOD PART
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DEFINITION

BEFORE SHINGEO SHINGO’S SINGLE MINUTE EXCHANGE OF DIE
IMPROVEMENTS THESE WERE THE TRADITIONAL 4 SETUP STEPS WITH THEIR

TIME RELATED PROPORTIONS.

PREPARATIONS, PLANNING, ORGANIZING, AFTER
PROCESS ADJUSTMENTS, OVER CHECKING OF
MATERIALS & TOOLS, STORING ITEMS, MOVING
MATERIALS, PARTS & TOOLS

REMOVING, MOUNTING OF PARTS & TOOLING

MACHINE, EQUIPMENT, TOOL MEASUREMENTS,
SETTINGS & CALIBRATIONS

TRIAL RUNS & ADJUSTMENTS
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5 PRINCIPLES & TECHNIQUES OF SMED As IT RELATES TO THE RACE CAR EXAMPLE

1. PREPARATION OF OPERATIONS: THE TIRES ARE PRE-HEATED (EXTERNAL) & PLACED AT A VERY
PRECISE LOCATION A FEW MINUTES BEFORE THE RACE CAR COMES INTO THE PIT FOR TIRE CHANGE.

2.ELIMINATION OF UNNECESSARY SETTINGS ADJUSTMENTS TRIAL & ERROR:
THE POSITION OF WHEELS & THE TIRE ARE MARKED ON THE GROUND. THE RACE CAR STOPS WHEN IT RESTS ON
THE JACK

3.RATIONALIZATION OF HANDLING & TIGHTENING MEANS: JusT ONE ATTACHMENT
POINT IS REQUIRED FOR EACH WHEEL INSTEAD OF 5 FOR A PRIVATE CAR.

4. SYNCHRONIZATION OF TASKS: THE ENTIRE CHANGEOVER IS PERFORMED BY 7 OR 8 PEOPLE EACH
OF WHOM CARRIES OUT A VERY SPECIFIC DOCUMENTED TASK FOR 7 SECONDS.

5.STANDARDIZATION: use OF IDENTICAL TOOLS FOR DIFFERENT OPERATIONS. IN THIS CASE, A
COMPRESSED AIR GUN FITTED WITH A MAGNET MAKES IT POSSIBLE TO VOID HANDLING THE NUB BETWEEN
UNSCREWING & RE-TIGHTENING. THE PIT CREW RECORD THEIR CHANGEOVERS ANALYZE IT, IMPROVE,
STANDARDIZE IT, PRACTICE IT & CONTINUOUSLY TRY TO FIND WAYS TO REDUCE THE WHOLE CHANGEOVER TIME
OF TIRES, RE-FUELING ETC.
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5 PRINCIPLES & TECHNIQUES OF SMED As IT RELATES TO PART MANUFACTURING EXAMPLE

1. PREPARATION OF OPERATIONS: THE AREA IS FIRST ORGANIZED USING 5S METHODS.
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5 PRINCIPLES & TECHNIQUES OF SMED As IT RELATES TO PART MANUFACTURING EXAMPLE

1. PREPARATION OF OPERATIONS: THE AREA IS FIRST ORGANIZED USING 5S METHODS. MACHINE
TOOLS ARE EITHER PRE-HEATED OR PRE-COOLED. TOOLS AND PARTS ARE STAGED. PEOPLE ARE READY ETC.

2. ELIMINATION OF UNNECESSARY SETTINGS ADJUSTMENTS TRIAL & ERROR:

THE POSITION OF WHEELS & THE TIRE ARE MARKED ON THE GROUND. THE RACE CAR STOPS WHEN IT RESTS ON
THE JACK

3. RATIONALIZATION OF HANDLING & TIGHTENING MEANS: JusT ONE ATTACHMENT
POINT IS REQUIRED FOR EACH WHEEL INSTEAD OF 5 FOR A PRIVATE CAR.

4. SYNCHRONIZATION OF TASKS: THE ENTIRE CHANGEOVER IS PERFORMED BY 7 OR 8 PEOPLE EACH
OF WHOM CARRIES OUT A VERY SPECIFIC DOCUMENTED TASK FOR 7 SECONDS.

5.STANDARDIZATION: use OF IDENTICAL TOOLS FOR DIFFERENT OPERATIONS. IN THIS CASE, A
COMPRESSED AIR GUN FITTED WITH A MAGNET MAKES IT POSSIBLE TO VOID HANDLING THE NUB BETWEEN
UNSCREWING & RE-TIGHTENING. THE PIT CREW RECORD THEIR CHANGEOVERS ANALYZE IT, IMPROVE,
STANDARDIZE IT, PRACTICE IT & CONTINUOUSLY TRY TO FIND WAYS TO REDUCE THE WHOLE CHANGEOVER TIME
OF TIRES, RE-FUELING ETC.
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SMED WORKSHOP STAGES:

STAGE 1: OBSERVE RECORD THE ENTIRE CHANGEOVER EVENT USING A VIDEO CAMCORDER
STAGE 2: ANALYZE FILL OUT TIME ANALYSIS CHART DEFINING INTERNAL & EXTERNAL ELEMENTS
STAGE 3: IMPROVE GET IMPROVEMENT IDEAS FROM THE SMED WORKSHOP MEMBERS INVOLVED

STAGE 4: IMPLEMENT IMPLEMENT THE IMPROVEMENTS

STAGE 5: STANDARDIZE PREPARATIONS CHECKLISTS & CHANGEOVER PROCEDURES
DOCUMENTS
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1. OBSERVE 0BSERVE THE RECORDING.

RECORD THE ENTIRE TOOL CHANGEOVER PROCESS WITH THE PEOPLE
CONDUCTING THE WORK @F@

DO NOT HESITATE TO SHOOT THE CHANGEOVER MORE THAN ONCE TO PRODUCE A GOOD RECORD. IF SEVERAL
OPERATORS OR OPERATORS & MAINTENANCE STAFF PARTICIPATE IN THE CHANGEOVER PROCESS SEVERAL CLIPS
MAY BE SHOT SO AS TO FOLLOW EACH INDIVIDUAL.

CLEARLY INFORM EVERYONE INVOLVED (OPERATORS, SUPERVISORS, TEAM LEADERS & SUPPORT FUNCTIONS) AS
TO WHY & HOW THE RECORDING IS BEING MADE.

RECORD THE MOST FREQUENT CHANGEOVER & HAVE THE RECORDING READY BY THE FIRST WORK MEETING.

USE THE CAMERA’S TIMING OPTION.

RECORD THE MOST FREQUENT CHANGEOVER & HAVE THE VIDEO READY BY THE FIRST WORK MEETING.

BREAK DOWN THE CHANGEOVER INTO DISCRETE ACTIONS OR ELEMENTS

ITEMIZE EVERY OPERATION PERFORMED & MEASURE THE TOTAL PRODUCTION SHUTDOWN TIME (HOW LONG DOES
EACH ELEMENT TAKE) EVERY SECOND SPENT ON CHANGEOVER IS A SECOND LOST FROM PRODUCTION.

WATCH THE RECORDING IN SEQUENCES.

AFTER EACH ELEMENT, ANALYZE EVERY ACTION OF EACH PARTICIPANT DOING THE CHANGEOVER.

LIST EVERY OPERATION ON A PAPERBOARD OR ON A SMED TIME ANALYSIS CHART (REMEMBER TO MEASURE THE
DURATION OF EACH ELEMENT ON THE RECORDING IN ORDER TO SUBSEQUENTLY IDENTIFY WHICH CHANGEOVER
ELEMENTS WASTE MOST OF THE TIME.
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1. OBSERVE 0BSERVE THE RECORDING. MY OWN PERSONAL EVOLUTION IN THE RECORDING TECHNOLOGIES

HITACHI DVD
CAMCORDER
CIRCA 2000-03

MAGNAVOX VHS
CAMCORDER
CIRCA 1998-99

JVC HARD DRIVE
CAMCORDER
CIRCA 2005-06

SONY SOLID
STATE DRIVE
CAMCORDER
CIRCA 2010-11

SONY SOLID
STATE DRIVE
2019
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1. OBSERVE 0BSERVE THE RECORDING DOCUMENTING CURRENT STATE USING TIME ANALYSIS CHART.

3 Microsoft Excel - SMED Time Analysis Chart Meyer 2. 11.14.05

(9] Fils Edt Vew Insst Fomst Tooks Dats  Window  Help T .8 %
RTINS AR e T TN |
EEDS e Jin IS L7 FE:] 11 | ¥ Reply with Changes...
i Arial I g o
E43 - :00 A
Al B | c O NN F G [ [0 T KT L T ¥ [ N T o [ 1&
= B srapxrewicz
3 [ SMED SET UP TIME ANALYSIS CHART
| 4| PRODUCTION AREA DEPARTMENT OC BUILDING 3
= MACHINE EQUIPMENT NAME NUMBER DC MEYER 2
| B | PART NUMBER CHANGEOVER FROM 0541/0041 Short Wheet Base/Long Wheel Base | 10 [0041,/0041 Rear/Rear
| DATE 1171405 MNON-GRIPPER ADJUSTMENT TOOL CHANGEOWVER
18| 15T OPERATION TIME OBSERVATION
i START OF TOOL CHANGEOVER TIME 09:18:00AM FINISH [ 10:13:00AM ]
10
JL STEP NO. CHANGEOVER ELEMENT OPERATIOHN TIME CHANGEOVER CATEGORIES IMPROVEMENT PLAN TIME IMPROVEMENT PLAN OWNER DATE
12 ELEMENT | ELAPSED | INTERNAL |EXTERHAL | WASTE ELIMINATE | EXTERNAL | REDUCED
Shut down hydradlics and operate Operating the hydraulic punches
punches to  release  pressure after the hydraulic pump has been
trapped in quick connectors tumed off iz a new process step
1 0:01:09 | 0:01:09 x added to the changeower operation
to bleed hydraulic pressure trapped
in the supply lines which makes
13| reconnection very difficult
| 14| 2 Close toal 0:01:19 | 0:02:28
Disconnect  water  lines  and
3 hydraulic lines and remove from| 0:02:28 | 0:04:56 X
|15 ] hanger.
Install double nipples Redesign the double nipples to a
4 0:00:17 | 0:05:13 X conical design to  allow easier| Warren | 12/06/05
|16 | remaval of nipples
Close  tool,  release  hydraulic
clarmps, lower tool.
5 0:01:51 | 0:07:04 x
117 |
6 Open guard door on other side of] 0:00:45 | 0:07:49 &
18 machine.
Attach sling to tool Possible use of winch., Peter to
connect Gerrmany and get info on Peter &
7 0:00:34 | 0:08:23 X the winch which is used over there
Wiarren
and we will then transfer the specs
119 to an US available
Pull taal frorm machine using fork lift Ideally we would like to pull and
truck. push the tool in and out by hand
Possible reason why we can not do
8 0:01:45 | 0:00:38 M that is because nf.the transfer hall Ered
bearings are seized, Fred will
investigate  the  availability  of]
W 4 v+ OBSERVATION SHEET { SUMMARY SHEET / o -

iDraw~ g | Aweshapes= N S 1O Al 5 8 8| & - - A -

Rea:

CAPS MUM
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2. ANALYZE

DISTINGUISH BETWEEN INTERNAL & EXTERNAL OPERATIONS. as you PLAYBACK
THE RECORDING OF THE CHANGEOVER & BEGIN TO FILL IN THE ANALYSIS WORKSHEET DIVIDE EACH ELEMENT
CARRIED OUT INTO TWO CATEGORIES:

* INTERNAL OPERATIONS: ACTIVITIES THAT CAN ONLY BE DONE WHILE THE MACHINE IS AT IDLE OR SHUT DOWN.

* EXTERNAL OPERATIONS: ACTIVITIES THAT CAN BE DONE WHILE THE MACHINE IS RUNNING EITHER BEFORE OR
AFTER INTERNAL OPERATIONS.

EXAMINE EACH ACTION WHICH IS PERFORMED INTERNALLY & CONSIDER WHETHER IT COULD BE PERFORMED OR
CONVERTED EXTERNALLY WHILE THE MACHINE IS RUNNING, BOTH BEFORE OR AFTER THE CHANGEOVER.

PREPARE FOR CHANGEOVER WITH A PREPARATION CHECKLIST

ONCE THE ABOVE CLASSIFICATIONS HAVE BEEN MADE, WE NOW ATTEMPT WITH THE MACHINE RUNNING ALL THE

FORMALLY INTERNAL OPERATIONS WHICH WE CAN CONVERT TO EXTERNAL WITHOUT MAKING ANY MAJOR

MODIFICATIONS. TO THIS END WE DRAW UP A CHANGEOVER PREPARATION CHECKLIST. @

* LIST EQUIPMENT REQUIRED FOR THE PRODUCTION CHANGEOVER.

* VERIFY IN ADVANCE THAT THIS EQUIPMENT IS AVAILABLE & IN WORKING CONDITION.

* TRANSPORT TOOLS & DIES NEXT TO THE MACHINE BEFORE CHANGEOVER BEGINS.

* CHECK OTHER OPERATIONS (PREHEAT/PRE-COOLING/PRESETTING OF IN-GOING TOOLS & DIES).

* THIS CHECKLIST MUST TAKE INTO ACCOUNT EVERY OPERATION WHICH CAN BE PERFORMED WITH THE MACHINE
STILL RUNNING; THE MORE WE DO IN ADVANCE THE MORE CHANGEOVER TIME WE SAVE.
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2. ANALYZE conrT.

* PAY SPECIAL ATTENTION TO CHANGEOVER PREPARATION -5S. & @& @

* ORGANIZE EVERYTHING NEEDED FOR THE CHANGEOVER CLOSE TO THE MACHINE I.E. STORE ALL SMALL HAND
TOOLS REQUIRED ON A SINGLE RACK OR PEGBOARD LINE SIDE POINT-OF-USE.

+ CUT DOWN ON THE NUMBER OF WRENCHES & OTHER TOOLS, LOOKING FOR THEM, DROPPING THEM, MISPLACING
THEM CAUSES LOST TIME ON THE CHANGEOVER.

* ASSEMBLE NECESSARY TECHNICAL DOCUMENTS, PART SPECIFICATIONS & SET UP PARAMETERS.

* PREPARE THE TOOLS WITH THEIR ACCESSORIES BEFORE PRODUCTION SHUTDOWN.

* TEST THE FUNCTION & OPERATION OF THE IN-GOING TOOL I.E. POWER/CONTROL CONNECTIONS, OPERATION OF
INTERNAL MECHANISMS, INTEGRITY OF FLEXIBLE/FIXED COUPLING DEVICES ETC.

* NOTIFY OTHER NEEDED HUMAN RESOURCES SUCH AS MATERIAL HANDLERS TO BRING RAW MATERIALS TO LINE

ORGANIZATION SHOULD CONCERN NOT ONLY THE PREPARATION OF THE PRODUCTION CHANGEOVER, BUT ALSO
INTERNAL OPERATIONS. A PRECISE CHANGEOVER PROCEDURE MUST BE DEFINED BEFORE TURNING TO
TECHNICAL IMPROVEMENTS. CONSULT THE LIST OF INTERNAL OPERATIONS DRAWN UP PREVIOUSLY & ORGANIZE
THESE OPERATIONS ACCORDING TO THE FOLLOWING POINTS:

* BALANCE THE WORKLOAD AMONG THE OPERATORS & MAINTENANCE STAFF IF NEEDED FOR CHANGEOVER ON
THE CHANGEOVER OPERATIONAL PROCEDURE TO SYNCHRONIZE TASKS.

* BALANCE SKILLS TO IMPROVE THE SYNCHRONIZATION OF TASKS.

+ ADD STAFF AS THIS MAY CONTRIBUTE A LOT IF FOR EXAMPLE THE MACHINERY CONFIGURATION NECESSITATES
FREQUENT MOVING BACK & FORTH (SIMILAR TASKS ON BOTH SIDES OF THE MACHINE). THIS APPROACH MUST
BE GIVEN PRIORITY IF THE GAIN IS PARTICULARLY SIGNIFICANT OR IF AN OPERATOR IS NOT BEING USED.

ON THE BASIS OF THESE APPROACHES, DEFINE A CHANGEOVER PROCEDURE. &
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3. IMPROVE

ALL STAFF WORKING ON THE MACHINERY CONCERNED WHO DO NOT PARTICIPATE DIRECTLY IN THE SMED
WORKSHORP. IT IS THEREFORE APPROPRIATE TO:

INFORM STAFF OF THE COMPANY’S APPROACH TO IMPROVING THEIR PRODUCTION AREA. ONE GOOD WAY TO
DEMONSTRATE THIS APPROACH IS TO WORK ON TRAINING & EDUCATION IN SMED TO DEVISE A TRAINING KIT THAT
ILLUSTRATES THE BENEFITS OF SMED.

SET UP A DISPLAY BOARD AS CLOSE TO THE EQUIPMENT AS POSSIBLE TO SHOW EVERYONE WHAT THE GROUP IS
DOING L.E. VISUALIZE COMMITMENTS, ACCOMPLISHMENTS & WHAT REMAINS TO BE DONE.

GET ALL THE OPERATORS ACTIVELY PARTICIPATING IN THE PROGRESS. FOR INSTANCE, GET THE TEAM TOGETHER
FOR A QUICK FIVE TO TEN MINUTES MEETING RIGHT AFTER A CHANGEOVER TO DISCUSS ANY PROBLEMS
ENCOUNTERED. USE A TRACKING TABLE TO VISUALIZE PROGRESS AS WELL AS TO ELICIT & NOTE DOWN
SUGGESTIONS FROM EACH OPERATOR.

AS SOON AS THE PREPARATION CHECKLIST & CHANGEOVER PROCEDURES CAN BE APPLIED, CAREFULLY FOLLOW
MOVEMENT OF KEY INDICATORS ON YOUR CHANGEOVER TIME TRACKING CHART.

WHEN YOU PUT THE CHECKLIST & OPERATING PROCEDURE INTO ACTION, HAVE A PENCIL HANDY. IMMEDIATELY
MARK ANY NECESSARY MODIFICATIONS RIGHT THERE ON THE LINE & VALIDATE THEM.

PRACTICE & APPLY THE OPERATING PROCEDURE AS SOON AS POSSIBLE SO AS TO TRAIN STAFF.

THE SOONER THE NEW ORGANIZATION IS READY THE FASTER THE GROUP WILL SEE PROGRESS & THE MORE THEY
WILL FEEL ENCOURAGED. RECORD TRACKING FOR HISTORICAL DATA TO SEE & LEARN WHERE TO IMPROVE.
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3. IMPROVE CONT. CONTINUE TO TRACK PROGRESS FOR CONTINUOUS IMPROVEMENT

TOOL CHANGEOVER TRACKING
FOR TOOL PART NUMBERS: 0041-0041 0841-0041 740-840-340 740-840-240 940-1040-340  940-1040-240 940-1040-340 940-1040-300  740-840-340
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4. IMPROVE

RE-EXAMINE THE LIST OF ALL CHANGEOVER OPERATIONS & FOR EACH OPERATION ELEMENT, ASK THE FOLLOWING
QUESTIONS:

* CAN IT BE ELIMINATED?

* CAN IT BE CONVERTED FROM AN INTERNAL OPERATION TO AN EXTERNAL OPERATION BY MODIFICATION? (IF SO
ENVISION ANY SOLUTIONS WHICH WOULD ENABLE CONVERSION)

* CAN IT BE REDUCED?

* CAN IT BE INCORPORATED? & @ & ©

IN THE IMPROVEMENT PHASE DO NOT FORGET TO ALSO OPTIMIZE OPERATIONS WHICH WERE PREVIOUSLY
CATEGORIZED AS EXTERNAL (IMPROVE THE PREPARATION PROCESSES EVEN THOUGH THEY ARE EXTERNAL).

SYNCHRONIZATION OF TASKS:

COVERED PREVIOUSLY IN THE ORGANIZATION PHASE, THIS SOLUTION CONSISTS OF COORDINATING SEVERAL
PEOPLE ON THE SAME PRODUCTION CHANGEOVER WHERE THIS MAKES IT POSSIBLE TO LIMIT GOING BACK & FORTH
& AROUND THE MACHINE ALSO, IF THE CHANGEOVER REQUIRES ACTIONS ON INDEPENDENT MACHINERY.
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4. IMPROVE conr.
FUNCTION STANDARDIZATION:

THE STANDARDIZATION OF POSITIONING & ATTACHING DIMENSIONS AVOIDS HAVING TO ADAPT THE DIE TO THE
MACHINE EVERY TIME. DO NOT NECESSARILY LOOK FOR BROAD SOLUTIONS, TRY FIRST TO STANDARDIZE
FUNCTIONS SUCH AS TIGHTENING, CENTERING, GRIPPING & EXTRACTION.

ELIMINATE SETTINGS:

ELIMINATING SETTINGS MAKES IT POSSIBLE TO AVOID TRIAL & ERROR METHODS WASTING TIME THROUGH
APPROXIMATE POSITIONING. TRY THE FOLLOWING:

* PRE-SETTING BY USING REMOVABLE DIMENSIONED COMPONENTS AS DISTANCE, ANGLE GAUGES, OR SPACERS.
* TEMPLATES, GAP GAUGES OR POSITIONAL STOPS SPECIFIC TO EACH PART NUMBER TOOL & USED DIRECTLY AS

A SUPPORT. FIXED NUMERICAL REFERENCE POINTS IF THE LEVEL OF ACCURACY WILL ALLOW THIS.
* PRE-POSITIONED LCM CONTACTORS FOR SETTING THE STROKE OF MOVING COMPONENTS & MATING PARTS.

HANDLING MEANS:

LOOKING FOR THE MEANS WHICH ARE BEST SUITED TO THE JOB. FOR EXAMPLE:

* DOUBLE-DECKER OR PUSH-PULL CARTS TO HANDLE TOOLS USED ON INJECTION MOLDING MACHINES
* CLIPS, BALL SLIDERS OR ROLLERS FOR POSITIONING DIES, MARKINGS & DOWEL PINS
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FUNCTION STANDARDIZATION STANDARDIZE THE CLAMPING & SHUT HEIGHT OF A DIE TOOL

DIE A DIE B

STANDARDIZE PASS LINE HEIGHT ON DIES
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4. IMPROVE conr.
TIGHTENING MEANS:

FINDING MORE EFFICIENT & EFFECTIVE MEANS OF TIGHTENING & QUICK CONNECTION SYSTEMS FOR EXAMPLE:

* ONE-TURN METHODS FOR TIGHTENING USING WING NUTS, RACKET SCREWS & NUTS, OFF-SET THREADED NUTS
U-SLOTS, SPLIT THREADED SCREWS & NUTS, PEAR ELONGATION SLOTS, LEVER SCREWS & NUTS, ETC., ETC.

* ONE-MOTION METHODS FOR TIGHTENING USING TOGGLE CLAMPS, CAM CLAMPS, SPRING LOADED STOPS
MAGNETS, VACUUM SUCTION, ETC., ETC.

« INTERLOCKING METHODS USING T-NUTS, TAPERS, SPINES & GROOVE FITS, ETC.,,ETC. @ & & & & @&

FAVOR MANUAL OPERATIONS. THESE ARE GENERALLY MORE RAPID, MORE RELIABLE & MOST IMPORTANTLY LESS
COSTLY THEN AUTOMATIC SOLUTIONS.

* IMPLEMENT SOLUTIONS THAT ARE IMMEDIATELY FEASIBLE (REQUIRING FEW MEANS RESOURCES OR EXPENSES).

* PREPARE A MEDIUM TERM ACTION PLAN FOR ACTIONS REQUIRING INVESTMENT OR TIME & THE APPROVAL OF
HIGHER MANAGEMENT.

* GIVE PRECEDENCE TO SIMPLE IMPROVEMENTS WHICH CAN BE REALIZED IMMEDIATELY, PARTICULARLY WHEN
THE JOB CAN BE DONE BY OPERATORS THEMSELVES.

+ AS FAR AS POSSIBLE, VALIDATE IMPROVEMENTS ON THE LINE (BEFORE UNDERTAKING EXPENSIVE SOLUTIONS).
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INTERNAL / EXTERNAL convERSION

PART A

N |
PART B
/| | (:>

PART C
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RATIONALIZATION OF HANDLING & TIGHTENING MEANS FAsTENERS,
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RATIONALIZATION OF HANDLING & TIGHTENING MEANS FAsTENERS,
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4. IMPROVE conr.

WARNING: NOT ALL SUGGESTIONS CAN ACTUALLY BE IMPLEMENTED AS THE VIABILITY OF AN IMPROVEMENT IDEA
DEPENDS ON TOOL LIFE, RETURN ON INVESTMENT & SO FORTH. NOTE: FOCUS ON THE ELIMINATION/REDUCTION
OR INCORPORATION OF INTERNAL ELEMENTS BEFORE EXTERNAL ELEMENTS...

TWO WORK MEETINGS ARE USUALLY NECESSARY TO SUCCESSFULLY ORGANIZE PRODUCTION CHANGEOVERS.
HOWEVER, OPERATOR INVOLVEMENT & GOOD COMMUNICATION MUST NOT STOP THERE. EVERYONE IN THE GROUP
MUST PUT THEORY INTO PRACTICE. IDEALLY, THE TWO FORMAL MEETING ROOM SESSIONS SHOULD BE FOLLOWED
UP WITH 5 OR 10 MINUTES PRACTICAL INFORMATION EXCHANGES.

IN ORDER TO STABILIZE CHANGEOVER TIME THE IMPROVEMENTS MUST BE ACHIEVED WITHIN 2 TO 3 MONTHS.

AN EXAMPLE OF AN ACTUAL LARGE TECHNOLOGICAL IMPROVEMENT THAT PROVED VIABLE BY TAKING OUT 4.5
HOURS OF A 10 HOURS TOOLS CHANGE. @ ©
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5. STANDARDIZE

IMPROVEMENT ACTIONS PRODUCE DURABLE PERFORMANCE ONLY IF STANDARDS ARE KEPT UP TO DATE. THIS IS
AN ONGOING PROCESS. ALWAYS REMEMBER TO UPDATE:

* THE PREPARATION CHECKLIST & CHANGEOVER PROCEDURE AS SOON AS NEW IMPROVEMENTS HAVE BEEN
MADE (DOCUMENT CONTROL VERSION NUMBER AT FOOTER). IMPROVED CHANGEOVER TIME MAY MEAN A
SIMPLIFIED PREPARATION CHECKLIST OR CHANGEOVER PROCEDURE.

+ STANDARDS FOR NEW TOOLS (CHECK IN WITH PROGRAM MANAGER OR ENGINEERING DEPARTMENT).

CAPITALIZE ON EXPERIENCE.

ONCE EFFICIENT ORGANIZATION HAS BEEN DEVELOPED FOR ONE MACHINE, CONSIDER HOW THIS
BREAKTHROUGH MIGHT BE EXTENDED TO OTHER MACHINERY OF THE SAME TYPE. HOWEVER, EVEN IF THE
TECHNIQUES DISCOVERED ARE APPLICABLE ELSEWHERE, DO NOT HESITATE TO SET UP A SMED PROGRAM ON
NEIGHBORING MACHINERY AS SMED HAS CONSIDERABLE IMPACT ON OPERATOR MOTIVATION & TRAINING.

FOR PRODUCTS IN THE SAME FAMILY, SPREADING THE SMED APPROACH SHOULD PROVIDE A GOLDEN
OPPORTUNITY TO MOVE TOWARDS INTER-PLANT STANDARDIZATION.
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SMED WORKSHOP PLANNING & ORGANIZATION
MAKING UP A GROUP

EVERYONE CONCERNED BY THE PRODUCTION CHANGEOVER MUST BE INVOLVED IN THE SMED WORKSHOP. THE
FACT THAT PRODUCTION MAY BE ORGANIZED IN TWO OR THREE SHIFTS MUST NOT STAND IN THE WAY OF
INVOLVEMENT. OPERATORS PERFORMING CHANGEOVERS ON NIGHT SHIFT MUST NOT BE LEFT OUT.

GROUP OF 5 TO 10 PEOPLE

* ENGINEERING/MAINTENANCE TECHNICIAN - FOR HIS/HER KNOWLEDGE OF THE MACHINE & PRODUCTION.

* PROCESS ENGINEER - FOR HIS/HER KNOWLEDGE OF MATERIALS PROCESSING.

* SETTER/OPERATOR - WHO IMPLEMENT PRODUCTION CHANGES & WHO HAS INTIMATE KNOWLEDGE OF THE
MACHINE, THE PROCESS & RELATED PROBLEMS TO OPERATIONS.

* TOOLING TECHNICIANS - WHO ARE DIRECTLY CONCERNED WITH TOOL/MOLD MODIFICATIONS.

* THE PRODUCTION MANAGER - RESPONSIBLE FOR THE MACHINE & PRODUCTION AREA UNDER STUDY.

* WHERE NECESSARY - ONE PERSON FROM LOGISTICS - ONE PERSON FROM QUALITY

PREFERABLY, THE GROUP WILL BE COORDINATED BY THE PRODUCTION MANAGER, LEAN PROJECT MANAGER OR
BY AN ENGINEERING TECHNICIAN DETACHED FULL TIME TO DEVELOP THESE ACTIONS. THE COORDINATOR MAY BE
ADVISED BY THE PRODUCTION MANAGER FOR THE ENTIRE DURATION OF THE SMED WORKSHOP.
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5. STANDARDIZE

j Page 10f2 Page 10of 4
= h'l“ sy D STANKIEWICZ -
MACHINE: SMED TRAINING MODEL PROCESS: INITIAL CHANGEOVER PROCEDURE MACHINE; DC-DD-02 PROCESS: DC-DD-02
CHANGE FROM: TOOL PART # 1 CHANGE TO: TOOL PART # 2

CHANGEOVER TIME: 6 TO 12 MINUTES

Boriw % TOOLS/MATERIALS/PPEs REQUIRED: % TOOLS/MATERIALS/PPEs REQUIRED:
% TOOLS/MATERIALS/PPEs REQUIRED: %« TOOLS/MATERIALS/PPEs REQUIRED:
TOOLS: TOOLS:
TOOLS: TOOLS:
9/16" OPEN ENDED WRENCH MATERAILS: MATERAILS:
9/16" OPEN CLOSED ENDED WRENCH
5132 ALLEN WRENGH PPEs: © FOLLOW ALL APPLICABLE JSAs © FOLLOW ALL | PPEs: T FOLLOW ALL APPLICABLE JSAs © FOLLOW ALL
114" ALLEN WRENCH 'LOTO' PROCEDURES 'LOTO' PROCEDURES
6" MEASURING CALIPERS o, i TECH & LW FOR HINE OP L A
SETUP DIAMENSION ALIGNMENT DRAWINGS ENSURE FORK LIFT TRUCK IS AVAILABLE AND HAS | INFORM (ANDON) MAINTENANCE DEPARTMENT OF
1 | ENOUGH PROPANE GAS FOR THE TOOL CHANGE | TOOL CHANGE AT LEAST 30 MINUTES PRIOR TO LAST
MATERAILS: MATERAILS:

CURRENT PART TYPE
ASSEMBLE SLING, SPECIAL TOOLS AND PPEs FOR | ASSEMBLE AND LOAD INTO SHUTTLE MAGAZINE

PPEs: i FOLLOW ALL APPLICABLE JSAs (' FOLLOW ALL | PPEs: ' FOLLOW ALL APPLICABLE JSAs () FOLLOW ALL

2 | TOOL CHANGE REPLENISHMENT OR NEW PART TYPE AND/OR SIZE OF
LOTO PROCEDURES _ ) LOTO PROCEDURES _ HEAVY LAYER
L 3 |PRESET FORK LIFT TRUCK FORKS TO A[ASSEMBLE AND STAGE CHANGE OF CARPET OR
1_| LOCATE SMED HAND TOOLBOX EXTERNAL | * | DISTANCE OF 35" APART CARPET COLOR ROLL TO MACHINE FEED ROLLER
2 | BRING SMED HAND TOOLBOX TO MACHINE EXTERNAL CHECK IN-GOING TOOL FOR UP-TO-DATE REPAIRS | ENSURE THAT THERE ARE NO WIP RACKS BLOCKING
3 | FIND KEY TO UNLOGK SMED HAND TOOLBOX EXTERNAL 4 | HAVE BEEN CARRIED OUT ACCESS TO TOOL STORAGE RACKS FOR IN-GOING
4_| SEARCH FOR KEY TO.DO Ne 3 ABOVE EXTERNAL TooL

ENSURE THE IN-GOING TOOL IN ON PRE-HEAT | ENSURE THAT PLC RECEIPE IS AVAILABLE IS OF THE
5 | AND WILL BE AT 270° F AT TIME CORRECT TYPE TO THE PART NUMBER TOOL AND IS
THE MOST UP-TO-DATE VERSION

DOUBLE CHECK OPERATIONS WORK ORDER FOR | CARRY OUT ALL CURRENT RUN CLERICAL

5 | TAKE OUT THE 9/16" OPEN AND CLOSED ENDED | EXTERNAL
WRENCHES THE 5/32" AND 1/4" ALLEN WRENCHES
LOCATE THE IN-GOING TOOL PART # 2 AND BRING | EXTERNAL

10 MACHING ® | CORRECT PART NUMBER TO IN-GOING TOOL OPERATIONS INTO SAP
USING THE 1/4" ALLEN WRENCH AND THE 9/16° | INTERNAL POSITION TOOL CHANGEOVER CART NEXT TO | ASSEMBLE NEW PART TYPE WIP RACKS
7 CLOSED ENDED WRENCH LOOSEN THE TOOL 7 PRESS FOR OUT-GOING TOOL
:&Tig:%‘:%é ;f)n:ra :VUIT?RDNUNSCREW e POSITION TOOL CHANGEOVER CART NEXT TO | ENSURE THAT ALL HAND/POWER TOOLS REQUIRED
8 | PRE-HEAT STATION FOR IN-GOING TOOL FOR TOOL CHANGE ARE AVAILABLE ON TOOL

LOOSEN THE UPPER AND LOWER CLAMP ARM | INTERNAL

CHANGEOVER PEG BOARD
8 | JAMB NUTS USING THE 9/16" OPEN AND CLOSED

ENSURE THAT QUICK CHANGE ELECTRIC MOVER
SHDEQ WRENCHES ® | HAS A FULL CHARGE ON ITS BATTERY
9 | SWING CLAMP ARM OUT TO RIGHT OF MACHINE | INTERNAL e
10 | REMOVE TOOL PART # 1 AND STANDOFF SHIM | INTERNAL 10 | REQUIRED FOR TOOL CHANGEOVER ARE
STOCK AND SET ASIDE AVAILABLE ON TOOL CHANGEOVER PEGBOARD
11 | FIND TOOL PART # 2 EXTERNAL

PREPARE TOOL PART # 2 BY REMOVING THE 5/16"- | EXTERNAL
12 | 18 X 1/2" SET SCREW FROM THE UNDERSIDE OF
THE TOOL USING THE 5/32" ALLEN WRENCH

13 | LOOK FOR 3/16" ALLEN WRENCH TO DO Ne 12 EXTERNAL
14 | FIND TOOL PART # 2 SHIM STOCK BOX EXTERNAL
15 | PLACE TOOL PART # 2 ON MACHINE PLATEN AND | INTERNAL

4/30/20085:09:07 PM 3/19/20086:20:23 PM
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PRESENTATION OF MODEL IN INITIAL CONFIGURATION
SHOWING TOOL PART # 1
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PRESENTATION OF MODEL IN INITIAL CONFIGURATION
SHOWING TOOL PART # 1

THREADED ROD > TOOL CLAMP THUMB
SCREW ~

Jﬁ,"ﬁ%g‘;’f T FLAT PLAIN /

~a A/\M(SHER - FLAT PLAIN WASHER
CLAMP ARM
o FLAT PLAIN —
WASHER
CLAMP ARM
JAMB NUT
(LOWER) TOOL PART #1
FLAT PLAIN WASHER

THREADED ROD ITIUT

v

/ ) 2” @ SHIM STOCK

MACHINE PLATEN
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MATERIAL

S STORES

SUPPORT
POST

PRESENTATION OF MODEL IN INITIAL CONFIGURATION
SHOWING MATERIAL STORES FOR TOOL PART # 1

SMALL WASHERS (MATERIAL

v

STORES FOR TOOL PART # 1)

/ CLAMP ARM

TOOL PART #1

MACHINE PLATEN
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PRESENTATION OF MODEL IN INITIAL CONFIGURATION
SHOWING TOOL PART # 1

MATERIAL

STORES

i @-— THREADED ROD
POST

SMALL WASHERS (MATERIAL
STORES FOR TOOL PART # 1)

TOOL PART #1
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TOOL PART #1 ALIGNMENT SETUP DIMENSIONS

I 0.3120” +/- 0.05

LY | <
<

TOOL PART #1 1.6000” +/

- 0.05”
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PRESENTATION OF MODEL IN INITIAL CONFIGURATION
SHOWING MATERIAL STORES FOR TOOL PART # 2

LARGE WASHERS (MATERIAL
STORES FOR TOOL PART # 2)

/ CLAMP ARM

\—--. TOOL PART # 2

5/16”-18 X '2” SET
SCREW I

MATERIAL

S STORES

SUPPORT

POST

MACHINE PLATEN
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PRESENTATION OF MODEL IN INITIAL CONFIGURATION
SHOWING TOOL PART # 2

MATERIAL

STORES

SRES @-— THREADED ROD
POST

LARGE WASHERS (MATERIAL
STORES FOR TOOL PART # 2)

TOOL PART # 2




TOOL PART #2 ALIGNMENT SETUP DIMENSIONS

CLAMP ARM

I 0.3120” +/- 0.05

RS

]

TOOL PART # 2 1.6000” +/- 0.05”




«—

TOOL PART #2 SET UP LATERAL PLAN VIEW DIMENSIONS

O O O

”
1.522” TOOL PART #2 «—

I 0.500”

1.522” ____,
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THREADED ROD

PRESENTATION OF MODEL IN INITIAL CONFIGURATION
SHOWING ALL FINAL IMPROVEMENTS

v

CLAMP ARM JAMB WING

NUT (UPPER)
e

TOOL TIGHTENING THUMB
SCREW

— ]

TIGHTENING BOLT THUMB

D E— JAMB NUT

CLAMP ARM

THREADED

ROD THUMB
JAMB NUT

i P

CLAMP ARM THUMB JAMB
NUT (LOWER)

TOOL STANDOFF ADAPTOR CENTERING
DOWEL PIN

/

TOOL PART # 1

B /V

TOOL STANDOFF
ADAPTOR

MACHINE PLATEN

TOOL STANDOFF
ADAPTOR LOCATION
DOWEL PINS
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MATERIAL
S STORES
SUPPORT
POST WITH
COLLAR

PRESENTATION OF MODEL IN FINAL CONFIGURATION
SHOWING MATERIAL STORES IMPROVEMENT

[ ]

SMALL WASHERS (MATERIAL

STORES FOR TOOL PART # 1)
I

CLAMP ARM

v

TOOL PART # 1

MACHINE PLATEN
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THREADED ROD

PRESENTATION OF MODEL IN FINAL CONFIGURATION
SHOWING ALL FINAL IMPROVEMENTS

v

——

TOOL TIGHTENING WING

SCREW ™~

CLAMP ARM JAMB WING

NUT (UPPER)

[ ]

—

TIGHTENING BOLT JAMB

/ WING NUT

CLAMP ARM

.

E—

5/16”-18 X '2” SET

CLAMP ARM THUMB JAMB

TOOL STANDOFF ADAPTOR CENTERING
DOWEL PIN

NUT (LOWER)

SCREW ] ’

/

TOOL PART # 2

al

TOOL STANDOFF
ADAPTOR

MACHINE PLATEN

TOOL STANDOFF
ADAPTOR LOCATION
DOWEL PINS
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MATERIAL
S STORES
SUPPORT
POST WITH
COLLAR

PRESENTATION OF MODEL IN FINAL CONFIGURATION
SHOWING MATERIAL STORES IMPROVEMENT

[ ]

LARGE WASHERS (MATERIAL

STORES FOR TOOL PART # 2)
I

CLAMP ARM

_____ TOOL PART # 2

]

=i

MACHINE PLATEN




PRESENTATION OF MODEL IN FINAL CONFIGURATION
SHOWING ALL FINAL IMPROVEMENTS

NG
r |

LARGE WASHERS (MATERIAL SMALL WASHERS (MATERIAL
STORES FOR TOOL PART # 2) STORES FOR TOOL PART # 1)

TOOL STANDOFF TOOL STANDOFF
ADAPTOR LOCATION — TOOL PART #2 <«—ADAPTOR LOCATION
DOWEL PIN DOWEL PIN

TOOL PART #1

TOOL STANDOFF ADAPTOR CENTERING
DOWEL PIN
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PRESENTATION OF MODEL IN FINAL CONFIGURATION
SHOWING ALL FINAL IMPROVEMENTS
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- INTRODUCTION -

THE PURPOSE OF THIS TRAINER GUIDE IS TO PROVIDE YOU WITH A SUPPORT FOR COORDINATING THE SMED
TRAINING COURSE. IT WILL ENABLE ALL SMED PARTICIPANTS TO DISCOVER THE MOST IMPORTANT MESSAGES T
BE CONVEYED DURING THE TRAINING COURSE AS WELL AS TO FACILITATE THEIR UNDERSTANDING OF THESE
MESSAGES, WHICH IS PART OF THE GENERAL APPROACH TO IMPROVING PRODUCTION CHANGEOVER TIMES.

THE TRAINING COURSE IS USED TO RAISE PARTICIPANT’S AWARENESS OF THE FOLLOWING IDEAS:

* REDUCING PRODUCTION CHANGEOVER TIMES IS NOT ONLY A TECHNICAL PROBLEM, BUT IS ALSO , TO A GREAT
EXTENT AN ORGANIZATIONAL PROBLEM.

» A CERTAIN NUMBER OF OPERATIONS PERFORMED WHILE THE MACHINE IS STOPPED COULD BE PERFORMED
DURING PREPARATION OR AFTER THE TOOL CHANGE IN THE TIDYING UP PHASES.

+ IT IS ALWAYS POSSIBLE TO REDUCE CHANGEOVER TIMES — ALWAYS...

THIS TRAINING COURSE IS BASED ON AN EXERCISE WHICH SIMULATES DIE CHANGEOVER ON A VERY SIMPLE
MACHINE, ENABLING PARTICIPANTS TO LEARN THE SMED METHOD INTUITIVELY. IN FACT BY OPTIMIZING THE TOOL
CHANGEOVER IN THE SIMPLE EXAMPLE USED PARTICIPANTS BECOME FAMILIAR WITH THE SMED METHOD WHICH IS
PROPOSED TO THEM BY THE TRAINER WHILE THE EXERCISE TAKES PLACE. A FEW SLIDES SHOWN AT THE END OF
EACH PHASE OF THE EXERCISE ARE USED TO CLARIFY THE VARIOUS STAGES OF THIS METHOD FOR OPTIMIZING
DIE CHANGEOVER.
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- SYMBOLS USED IN THIS TRAINER INSTRUCTIONS -

USE THE FLIP CHART AS A COMMUNICATION TOOL.

SLIDE NUMBER DISPLAY THE APPROPRIATE SLIDE ON PROJECTOR SCREEN.

TIMED EXERCISE SEQUENCE.

(ﬁ

DISPLAY THE RECORDED ELEMENT OF THE TOOL CHANGEOVER.

ADVISE
COMMENTS &
NOTES

COMMENTS TO BE ADDED BY THE TRAINER. BLUE FONT COLOR: POINTS THE TRAINER SHOULD BEAR IN MIND
DURING THE TRAINING COURSE.
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- CONTENTS AND DESCRIPTION OF THE TRAINING KIT -

1 MACHINE FITTED WITH INTERCHANGEABLE TOOLS COMPRISING

1 CLAMP ARM

15/16”-18 X 6” SS ALL THREAD ROD

4 5/16”-18 HEX NUTS

4 5/16” FLAT WASHERS

15/16”-18 X 1 2" ALLEN CAP BOLT FOR CLAMP ARM
15/16”-18 X ¥2“ SET SCREW (FOR TOOL PART # 2)

2 TOOLS (TOOL PART # 1 & TOOL PART # 2)

1 BOX OF 2" @ SHIM STOCK (VARIOUS GAUGES FOR SETTING
HEIGHT OF TOOL PART # 1)

1 BOX OF 3" @ SHIM STOCK (VARIOUS GAUGES FOR SETTING
HEIGHT OF TOOL PART # 2)

1 MATERIAL STORES PART # 1 SUPPORT POST
1 MATERIAL STORES PART # 2 SUPPORT POST

1 BOX OF ACCESSORIES COMPRISING

15/16”-18 X 1 %2 KNURLED HEAD THUMB NUT
3 5/16"-18 KNURLED HEAD THUMB SCREWS

2 516" D X172 L (RED) TOOL STANDOFF ADAPTOR LOCATION
DOWEL PINS (FOR TOOL PART # 1)

2 5/16” D X 3" L (BLUE) TOOL STANDOFF ADAPTOR LOCATION
DOWEL PINS (FOR TOOL PART # 2)

1 MATERIAL STORES PART # 1 SUPPORT POST (WITH COLLAR)
1 MATERIAL STORES PART # 2 SUPPORT POST (WITH COLLAR)
1 TOOL STANDOFF ADAPTER (DIAMETER 3.000” - HEIGHT 0.550)

1 TOOL STANDOFF ADAPTER 5/16” D X 1” L (YELLOW) TOOL
STANDOFF ADAPTOR CENTERING DOWEL PIN

1 0.3120” U SHAPED SPACER GAUGE

1 BOX OF SMALL WASHERS

CHANGEOVER MATERIALS STORES FOR TOOL PART # 1

1 BOX OF LARGE WASHERS

CHANGEOVER MATERIALS STORES FOR TOOL PART # 2
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- CONTENTS AND DESCRIPTION OF THE TRAINING KIT -

1 BOX OF HAND TOOLS COMPRISING 1 SET OF OPEN & CLOSED END STANDARD WRENCHES (3/8” to 9/16”)
1 SET OF STANDARD ALLEN WRENCHES (1/16” to 3/8”)
1 MEASURING CALIPERS
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- TRAINING COURSE OVERVIEW -

THE RAPID CHANGEOVER EXERCISE IS USED TO ILLUSTRATE THE SMED METHOD. THE GOAL THEREFORE IS TO
ALLOW PARTICIPANTS TO DISCOVER CHRONOLOGICALLY THE VARIOUS IMPROVEMENT PHASES INCLUDED IN THIS
METHOD. EXERCISE PHASES ALTERNATE WITH DEBRIEFING PHASES DURING WHICH THE TRAINER MY USE SLIDES
TO PRESENT THE IMPORTANT ASPECTS OF THE APPROACH MORE ACCURATELY.

AFTER INTRODUCING THE SMED, THE TRAINER PRESENTS THE EXERCISE & ALLOCATES ROLES TO PARTICIPANTS
CLEARING SPECIFYING THE GOALS.

A NON-PREPARED TOOL CHANGEOVER CONCEALING A CERTAIN NUMBER FAILURES IS THEN TIMED. GENERALLY
THE FIRST TIME MEASUREMENT IS AROUND 15 MINUTES.

THE GROUP THINKS ABOUT WHAT HAS JUST TAKEN PLACE & CONTINUES BY INTERNAL & EXTERNAL
CATEGORIZATION OF OPERATIONS & PREPARATION CHECKLIST — THIS IS THE FIRST IMPROVEMENT STEP OF THE
SMED METHOD.

WHEN THE CHANGEOVER IS TIMED A 2\° TIME, IT BECOMES EVIDENT THAT ALMOST 50% OF THE TIME IS GAINED
PURELY TO IMPROVED ORGANIZATION (5S & HAVING A PREPARATION CHECKLIST)

THE NEXT PHASE CONSISTS OF STUDYING THE TOOL CHANGEOVER OPERATIONS & LOOKING FOR ANY POSSIBLE
IMPROVEMENTS. NEXT, ALL IDEAS PUT FORWARD ARE DIVIDED INTO TWO CATEGORIES: IDEAS REQUIRING LITTLE
OR NO INVESTMENT & IDEAS REQUIRING A LARGER INVESTMENT.

TO BEGIN WITH ONLY LOW-COST MODIFICATIONS ARE SELECTED. THE ACCESSORIES CONTAINED IN THE TRAINING
KIT MAKE IT POSSIBLE TO PRODUCE A NUMBER OF SUCH IMPROVEMENTS. A 3R° TIMING CONVEYS THE FACT THAT
WITHOUT MAJOR MODIFICATIONS IT IS POSSIBLE TO REDUCE THE TIME IN RELATION TO THE PREVIOUS TIMING BY
ANOTHER 50%.

DURING THE NEXT PHASE OF THE EXERCISE A FEW MORE EXPENSIVE MODIFICATIONS (STANDARDIZATION OF
TOOLS, INVESTMENT IN THE MACHINE) ARE IMPLEMENTED & MAKE IT POSSIBLE TO REDUCE THE TOOL
CHANGEOVER TIME BY APPROXIMATELY 10 SECONDS.
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- TRAINING COURSE OVERVIEW CONT. -

AT THIS POINT THE TRAINER MUST INSIST ON SYNCHRONIZING (SIMULTANEOUS) TASKS, WHICH IS A CRUCIAL POINT
IN THE RECOGNIZING OF A DIE CHANGEOVER (ONE WAY OF EMPHASIZING THIS POINT IS TO INTRODUCE IT AFTER
THE 4™ TIMING IT IS THEN OBSERVED THAT PURELY BY SYNCHRONIZING THE CHANGEOVER -TIME CAN BE CUT BY
HALF OR MORE)

THE CONCLUSION IS THAT DIE CHANGEOVER TIMES CAN BE VASTLY REDUCED FIRSTLY THROUGH IMPROVEMENT IN
ORGANIZATION & SECONDLY BY MEANS OF MINOR MODIFICATIONS, CHANGES TO WHICH OPERATORS ARE MORE
RESISTANT TO AS THEY ARE AFFECTED MORE DIRECTLY.
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- PRESENTATION OF THE MODEL IN INITIAL CONFIGURATION -
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- TRAINING COURSE IMPLEMENTATION -

TIME

MEANS
USED

TRAINING SESSION IMPLEMENTATION

ADVICE/COMMENTS/NOTES FOR TRAINER

WHAT IS S.M.E.D?

BY TRYING TO UNDERSTAND WHAT SMED MEANS THE
GROUP WILL GRADUALLY DEFINE IT.

THE FLIPCHART MAY BE USED TO RECORD GOOD
SUGGESTIONS FROM THE GROUP.

SLIDE 1. ACCURATE DEFINITION OF PRODUCTION
CHANGEOVER TIME.

REPRODUCE THE FOLLOWING DIAGRAM ON THE
FLIPCHART:

SINGLE MINUTE: A SINGLE DIGIT UNIT (LESS THAN 10
MINUTES)

EXCHANGE: CHANGEOVER

DIE: TOOL
SINGLE MINUTE OF EXCHANGE OF DIE
PRODUCTION CHANGEOVER OF LESS THAN 10 MINUTES

PRODUCTION CHANGEOVER TIME = THE TIME BETWEEN
THE LAST GOOD PART OF CURRENT PRODUCTION RUN &
THE FIRST GOOD PART OF NEXT PRODUCTION RUN.




SM ED SMED SIMULATION TRAINER FACILITATION GUIDE NOTES 59
- TRAINING COURSE IMPLEMENTATION -

TIME

MEANS
USED

TRAINING SESSION IMPLEMENTATION

ADVICE/COMMENTS/NOTES FOR TRAINER

PRESENTATION OF THE RAPID TOOL CHANGEOVER KIT

1 - INTRODUCING THE KIT & SHOW IT TO PARTICIPANTS

FOR THE TIME BEING, ONLY PRESENT:

- THE SMALL TOOL (TOOL PART 1) MOUNTED ON THE
MACHINE WITH THE MATERIAL STORES FILLED WITH THE
SMALL DIAMETER WASHERS.

-THE EMPTY CONTAINER (FOR RAW MATERIALS) PLACED
NEXT TO THE MACHINE.

2 —EXPLAINING THE SETUP CONDITIONS

-THIS INVOLVES CHANGING THE TOOL & THE RAW
MATERIALS AS QUICKLY AS POSSIBLE.

- THE 3 POSITIONING ALIGNMENT DIMENSIONS (XYZ) OF
THE TOOL IN RELATION TO THE MACHINE PLATEN MUST
BE EQUAL (+/- 0.0395”)

- THE DISTANCE BETWEEN THE BOTTOM OF THE CLAMP
ARM & THE TOP OF THE TOOL MUST BE SET TO
0.31207(+/- 0.0395”)

-THE TOOL CHANGEOVER IS DEEMED ACCEPTABLE
WHEN DIMENSIONAL CONDITIONS ARE COMPLIED WITH
(OTHER WISE THE OPERATOR MUST RE-ADJUST THE
TOOL UNTIL THESE DIMENSIONS ARE CORRECT. THE
STOPWATCH CAN THEN BE STOPPED).

- THE PERSON SETTING UP THE TOOL ALWAYS USES
APPROPRIATE DEVICES.

THE PURPOSE OF THIS EXERCISE IS TO USE THE SMED
METHOD TO SUCCEED IN IMPROVING THE CHANGEOVER
OF A VERY SIMPLE TOOL IN THE SAME WAY THAT ONE
MIGHT IMPROVE A DIE CHANGEOVER.

THE APPROACH APPLIED HERE CAN BE APPLIED IN ITS
ENTIRETY TO A 2000 TON PRESS.
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- TRAINING COURSE IMPLEMENTATION -

TIME "'l'JES”I‘E"I‘)S TRAINING SESSION IMPLEMENTATION ADVICE/COMMENTS/NOTES FOR TRAINER
PRESENTATION OF THE RAPID TOOL CHANGEOVER KIT FOR THIS FIRST PHASE, THE TRAINER MUST HAVE THE
FOLLOWING EQUIPMENT READY IN HIS KIT:
3 — ALLOCATE ROLES TO PARTICIPANTS
-1 CONTAINER CONTAINING THE SMALL DIAMETER
-1 OPERATOR CHANGING THE TOOL. WASHERS
-1 SUPERVISOR (CHECKING THAT THE TOOL SET UP IS C1L JSEOSBE?\IESSWS'EN,\:’&:E; STIEETDOFPSJVAI_’F‘gAAR;\ID F?PBEI;“E&
SET UP IN ACCORDANCE WITH THE REQUIRED | -~ U U
DIMENSIONS).
-1 TIMER (MEASURING THE TOOL CHANGEOVER TIME | - ! SET OF ALLEN STANDARD WRENCHES
STOPPING THE STOPWATCH WHEN THE DIMENSIONS ARE | - 16" MEASURING CALIPERS
SATISFACTORY). -1 THE TOOL PART # 2 WITH AN UNUSED SET SCREW
-THE OTHER PARTICIPANTS ARE THERE TO RECORD | SCREWED INTO IT BASE.
EACH ACTION PERFORMED BY THE PERSON SETTING UP | -1 NO. 3/16” ALLEN WRENCH (USED TO LOOSEN THE
THE TOOL. UNUSED SET SCREW IN THE BASE OF THE BLUE TOOL)
WHICH HAS BEEN REMOVED FROM THE ALLEN WRENCH
THE OPERATOR IS PLACED OPPOSITE THE TRAINER WITH | SET:
THE MODEL SET UP WITH THE TOOL PART # 1 & THE | - THE MACHINE & TOOLS ADAPTATION ACCESSORIES.
STORE OF THE SMALL DIAMETER WASHERS PLACED ON
THE TABLE IN FRONT OF HIM/HER. DURING THE 18T PHASE OF THE EXERCISE, THE TRAINER
ACTS AS TOOL STORE MAN, TOOLING STORE MAN
ig 15T TIMING: NO PREPARATION CHECKLIST MATERIALS STORE MAN & WORKSHOP SUPERVISOR. HE
ONLY HANDS OVER ITEMS FROM THE ABOVE LIST AT THE
6m NO CHANGEOVER PROCEDURE OPERATORS REQUEST. SEARCHING & TRANSPORTATION
WASTE ARE INTRODUCED.
THE OPERATOR IS GIVEN ONLY HAND TOOLS (MINUS
SKAEEDNS%NNSDP/IC?E%HOB-% &’;E_Q ALIGNMENT  SET UP | CEMEMBER TO RECORD THE TIME MEASURED DURING
' THIS CHANGEOVER & SUBSEQUENT CHANGEOVERS. THIS
WILL MAKE IT POSSIBLE TO COMPARE THE DIFFERENT
WHEN OPERATOR ASKS FOR THE 5/32” ALLEN WRENCH | TIMES AT THE END OF THE SESSION.
TO REMOVE THE SET SCREW ATTACHED TO TOOL PART #
2 THE TRAINER TAKES TIME IN EXPLAINING THAT IT IS
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- TRAINING COURSE IMPLEMENTATION -

TIME

MEANS
USED

TRAINING SESSION IMPLEMENTATION

ADVICE/COMMENTS/NOTES FOR TRAINER

BEING USED BY ANOTHER OPERATOR RIGHT NOW &
HANDS OVER THE ALLEN WRENCH (SEARCHING WASTE).

CHECK THAT EACH PARTICIPANT IN THE EXERCISE
UNDERSTANDS HIS/HER ROLE CORRECTLY
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- TRAINING COURSE IMPLEMENTATION -

TIME

MEANS
USED

TRAINING SESSION IMPLEMENTATION

ADVICE/COMMENTS/NOTES FOR TRAINER

HF 1%

ANALYSIS THE TOOL CHANGEOVER

INVITE ONE OF THE PARTICIPANTS TO THE FLIP CHART &
ASK THE GROUP TO ITEMIZE IN CHRONOLOGICAL ORDER
EACH OPERATION (ELEMENT) PERFORMED BY THE
PERSON SETTING UP THE TOOL. (A MODEL BREAKDOWN
IS INCLUDED AT THE BEGINNING OF THIS PRESENTATION
FOR REFERENCE PURPOSES).

WHICH OPERATIONS IN THE EXERCISE CAN BE
PERFORMED WHILE THE MACHINE IS RUNNING & WHICH
MUST BE PERFORMED WHILE THE MACHINE IS
STOPPED?

WRITE (FOR EXAMPLE, ON THE FLIP CHART) A
PREPARATION CHECKLIST & AN CHANGEOVER
PROCEDURE FOR THE CHANGEOVER.

IT IS IMPORTANT TO POINT OUT THAT EVERYBODY HAS
PROBLEMS  AGREEING ON THE CHANGEOVER
PROCEDURE USED BY THE PERSON SETTING UP THE
TOOL. A GOOD WAY OF ANALYZING THE DIE
CHANGEOVER PROCEDURE PROPERLY IS THE TO USE
THE RECORD VIDEO OF THE CHANGEOVER.

DIVIDE THE OPERATIONS INTO CATEGORIES DIRECTLY
ON THE FLIP CHART (FOR EXAMPLE, BY UNDERLINING
EXTERNAL OPERATIONS).

AS FAR AS POSSIBLE, ASK A PERSON FROM THE GROUP
TO COME & WRITE ON THE FLIP CHART.

A MODEL CHECKLIST & OPERATING PROCEDURE ARE
INCLUDED IN THIS TRAINING KIT.
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THE TOOL CHANGEOVER

2\D TIMING: PREPARED CHANGEOVER

USE THE PREPARATION CHECKLIST TO CHECK THAT
EVERYTHING IS PREPARED, MAKE THE OPERATOR
REPEAT THE KEY POINTS OF THE CHANGEOVER
PROCEDURE THEN CARRY OUT THE 2\° TIMING.

CONCLUSION:

- THANKS PURELY TO ORGANIZATION THE CHANGEOVER
TIME IS CUT BY 2 OR 3.

- ORGANIZATION IS THEREFORE THE 15T IMPROVEMENT
WHICH CAN INSTITUTED QUICKLY & WITH MINIMAL COST.

- THIS ORGANIZATION MUST BE TRIED OUT & PERFECTED
CONTINUQUSLY.

- THIS ARRANGEMENT COMES BEFORE ANY TECHNICAL
MODIFICATIONS.

- AT THE SAME TIME CREATE A MEANS OF MEASURING
TO ASSESS THIS IMPROVED ORGANIZATION.

63
- TRAINING COURSE IMPLEMENTATION -
TIME hfjlzspé"ll)s TRAINING SESSION IMPLEMENTATION ADVICE/COMMENTS/NOTES FOR TRAINER
SLIDE 4. PHASE 1 OF THE SMED METHOD: ORGANIZING | EMPHASIZE THE DIFFERENCE BETWEEN INTERNAL &

EXTERNAL OPERATIONS
CHANGEOVER).

(ELEMENTS OF THE TOOL

THE BEST WAY OF NOT FORGETTING ANYTHING WHEN
PREPARING A DIE CHANGEOVER IS TO WRITE A
PREPARATION CHECKLIST.

HOWEVER, TO BE EFFICIENT, A CHECKLIST & A
CHANGEOVER PROCEDURE MUST TO USED. GET INTO
THE HABIT OF OBSERVING A PREPARATION CHECKLIST
& A CHANGEOVER PROCEDURE.

TO MAKE PARTICIPANTS FULLY AWARE OF THE
IMPORTANCE OF A CLEARLY DEFINED (WRITTEN)
PREPARATION CHECKLIST & CHANGEOVER PROCEDURE
EXCHANGE PARTICIPANTS’ ROLES ESPECIALLY THAT OF
THE OPERATOR CHANGING THE TOOL.

THIS MAKES IT POSSIBLE TO PICK UP ON THE FACT THAT
PRACTICE & THEREFORE KNOWLEDGE OF THE
OPERATING PROCEDURE PLAYS AN IMPORTANT PART IN
THE EFFICIENCY OF THE TEAM CHANGING THE TOOL.

DO NOT FORGET TO TIME THIS EXERCISE SEQUENCE

DEPENDING ON THE TRAINER, ONE MIGHT REACH THE
CONCLUSION INTERACTIVELY BY THE GROUP WHAT CAN
BE CONCLUDED FROM THIS 2NP SEQUENCE AFTER
ORGANIZING THE TOOL CHANGEOVER. USE FLIP CHART.
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- TRAINING COURSE IMPLEMENTATION -

TIME

MEANS
USED

TRAINING SESSION IMPLEMENTATION

ADVICE/COMMENTS/NOTES FOR TRAINER

SLIDE 5. IMPROVING EACH ELEMENT

HOW TO ELIMINATE OR
ELEMENT

IMPROVE EACH INTERNAL

- WITH THE GROUP EXAMINE EACH INTERNAL OPERATION
(ELEMENT) CHRONOLOGICALLY IN ACCORDANCE WITH
THE METHOD DESCRIBED PREVIOUSLY. DO NOT TRY TO
FIND GLOBAL SOLUTIONS.

- ASK WHICH OF THE INTERNAL OPERATIONS (ELEMENTS)
CAN BE PERFORMED EASILY, THAT IS WHICH ONES
REQUIRE LITTLE OR NO INVESTMENT.

- IMPLEMENT THE MODIFICATIONS WHICH ARE POSSIBLE
AT THIS LEVEL.

-AS THE GROUP TO REDEFINE (OR MODIFY) THE
CHECKLIST & THE CHANGEOVER PROCEDURE
ACCORDING TO THE NEW IMPROVEMENTS WHICH HAVE
BEEN MADE.

AFTER HAVING FOCUSED ON ORGANIZATION TECHNICAL
IMPROVEMENTS MUST BE TACKLED. TO THIS END TRY TO
ELIMINATE OR IMPROVE EACH OPERATION PERFORMED
BY THE PERSON SETTING UP THE DIE.

THE PURPOSE OF THIS PART IS TO DEMONSTRATE THAT
WHEN THE TOOL CHANGEOVER HAS BEEN ORGANIZED
SIMPLE IMPROVEMENTS CAN GAIN A LOT OF TIME
WITHOUT ANY LARGE INVESTMENT BEING NECESSARY.

THE FOLLOWING IDEAS MAY BE PRODUCED USING THE
ACCESSORIES CONTAINED IN THE TRAINING KIT:

- REPLACE THE TOOL'’S TIGHTENING SCREW WITH A WING
NUT SCREW (ELIMINATES No. 13 WRENCH).

- USE A 0.312” THICK U-SHAPED SPACER GAUGE TO MAKE
THE CLAMP ARM HEIGHT SETTING (ELIMINATES 10 MM
SCREWING ELEMENT. REPLACED BY % TURN,
ELIMINATES ADJUSTMENT & INSPECTION OF CLAMP ARM
HEIGHT.

- REPLACE THE TOP NUT ATTACHING THE CLAMP ARM TO
THE THREADED ROD BY A WING NUT (ELIMINATION OF
9/16” OPEN ENDED & CLOSED ENDED WRENCHES).

- MARK THE POSITION OF BOTH TOOLS WITH A PENCIL
FOR PRE-SETTING PURPOSES.




SM ED SMED SIMULATION TRAINER FACILITATION GUIDE NOTES

65

- TRAINING COURSE IMPLEMENTATION -

CONCLUSION:

- ONCE AGAIN, THE TIME HAS BEEN MORE THAN HALVED
WITHOUT INVOLVING LARGE INVESTMENTS.

NOW STUDY MORE COSTLY
IMPLEMENT THEM.

IMPROVEMENTS &

ASK THE GROUP IF THIS RESULTS IN CHANGES TO THE
CHANGEOVER PROCEDURE. IF THIS IS THE CASE, MAKE
THE NECESSARY MODIFICATIONS.

TIME NLIJESAI‘E%S TRAINING SESSION IMPLEMENTATION ADVICE/COMMENTS/NOTES FOR TRAINER
A MODEL CHECKLIST & POSSIBLE CHANGEOVER
40s PROCEDURE AT THIS LEVEL ARE AMENDED.
TO 3RD TIMING: LOW COST TECHNICAL MODIFICATIONS
1m

DO NOT FORGET TO TIME THIS EXERCISE.

USING THE ACCESSORIES CONTAINED IN THE TRAINING
KIT, THE FOLLOWING MAJOR MODIFICATIONS CAN BE
MADE.

-USE THE INTERCHANGEABLE MATERIAL STORES
(COLLARD PIN). ONE STORE REPLACES THE SUPPORT PIN
ON THE HOLE T2 WHILE THE OTHER IS RELOADED WITH
MATERIAL EXTERNALLY (WHILE THE MACHINE IS STILL
RUNNING E.G. INTERCHANGEABLE MAGAZINE) THE
MATERIAL STORES CHANGEOVER IS MADE BY SIMPLY
SWITCHING OVER THE TWO STORES WITHOUT STOPPING
THE MACHINE.

- STANDARDIZATION OF THE HEIGHT OF THE TOOLS
USING ADAPTORS (THIS STANDARDIZATION MAKES IT
NOT NECESSARY TO USE THE SHIM STOCKS FOR BOTH
TOOL PART # 1 & TOOL PART # 2).
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- TRAINING COURSE IMPLEMENTATION -

TIME

MEANS
USED

TRAINING SESSION IMPLEMENTATION ADVICE/COMMENTS/NOTES FOR TRAINER

- STANDARDIZATION OF THE DIAMETERS OF THE TOOLS
BASES BY MEANS OF ADAPTORS & ELIMINATION OF
POSITIONING SETTING BY USING TWO LOCATION
ALIGNMENT PINS IN HOLES T3 & T4 ON WHICH TOOLS
BASES ARE PLACED DIRECTLY IN ABUTMENT
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- TRAINING COURSE IMPLEMENTATION -

CONCLUSION:

- MORE TIME HAS BEEN GAINED, BUT THE GAIN IS LESS
CONSIDERABLE. SOME IMPROVEMENTS WILL
THEREFORE NOT BE PROFITABLE AT THIS POINT

- HOWEVER, WHILE THESE MODIFICATIONS DO NOT
PROVE PROFITABLE AT THIS POINT, THEY MAY DO SO
FOR FUTURE DIES.

- THIS MEANS THAT ALL CASES THESE IMPROVEMENTS
MUST BE INCLUDED IN THE SPECIFICATION FO
FORTHCOMING DIES (STANDARDIZATION)

WORKING IN PARALLEL (ADDING ONE PERSON)

-ASK THE GROUP IF THE CHANGEOVER TIME CAN BE
IMPROVED STILL FURTHER BY ADDING ONE PERSON TO
THE CHANGEOVER.

- REDEFINE THE CHANGEOVER PROCEDURES.

TIME NLIJESAI‘E%S TRAINING SESSION IMPLEMENTATION ADVICE/COMMENTS/NOTES FOR TRAINER
DO NOT FORGET TO TIME THIS EXERCISE SEQUENCE.
40s
TO 4TH TIMING: MAJOR TECHNICAL MODIFICATIONS AFTER THE PARTICIPANTS HAVE JUST SEEN, DO THEY
1m THINK THEIR DIE CHANGEOVER IS PERFORMED AS

EFFICIENTLY AS POSSIBLE?
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- TRAINING COURSE IMPLEMENTATION -

SLIDES 5 & 6. PHASE 2 OF THE SMED METHOD
IMPROVING

TIME IV:JESAE":DS TRAINING SESSION IMPLEMENTATION ADVICE/COMMENTS/NOTES FOR TRAINER
IT IS MORE INTERESTING TO COVER THE ADDITION OF
3s STAFF AT THIS LEVEL DURING THE TRAINING COURSE, AS
THE RESULT IS FAR MORE VISIBLE AT THIS STAGE.
TO 5TH TIMING: ADDING ONE PERSON
4s DURING THE ORGANIZATION PHASE 20 OR 40 SECONDS

WOULD HAVE BEEN GAINED REPRESENTING A GAIN OF
20%, WHILE ADDING ONE MORE PERSON AT THIS STAGE
THE CHANGEOVER IS ONCE AGAIN HALVED.

HOWEVER, ON A REAL WORKSTATION, THIS ISSUE WILL
HAVE TO BE ADDRESSED AS OF THE ORGANIZATION
PHASE.

THESE SLIDES RECALL WHAT WAS DONE DURING THIS
IMPROVEMENT STAGE:

AN ATTEMPT WAS MADE TO OPTIMIZE EACH TOOL
CHANGEOVER ELEMENT BY ASKING 3 QUESTIONS:

- CAN THIS ELEMENT BE ELIMINATED?
- CAN THIS ELEMENT BE EXTERNAL BY MODIFYING IT?
- HOW CAN THIS OPERATION (ELEMENT) BE REDUCED?

EACH ELEMENT CAN BE
APPROACHES:

IMPROVED USING THE 5

1. PREPARATION OF OPERATIONS (5S & CHECKLIST)

2. ELIMINATION OF UNNECESSARY SETTINGS/ADJUSTING
3. RATIONALIZATION OF HANDLING & TIGHTEN MEANS

4. SYNCHRONIZATION OF TASKS (PARALLEL TASKS)

5. STANDARDIZATION (WRITTEN DOCUMENTARY FORMS)
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- TRAINING COURSE IMPLEMENTATION -

TIME

MEANS
USED

TRAINING SESSION IMPLEMENTATION

ADVICE/COMMENTS/NOTES FOR TRAINER

SLIDE 7. COMPARISON OF THE TIME GAINED AFTER
IMPLEMENTING THE VARIOUS TYPES OF IMPROVEMENT
SEEN DURING THE COURSE OF THE EXERCISE.

- RETURN TO THE TIME MEASURED FOR EACH SEQUENCE
& ADD THEM TO THE PREVIOUS SLIDE.

- ASK PARTICIPANTS TO COMMENT ON THIS GRAPH

SLIDE 8. A SMED PROGRAM CAN BE BROKEN DOWN INTO
5 MAIN PHASES

SLIDE 9. THE ‘MUSTS’ OF A SMED PROGRAM

COMMENT: THE GRAPH DEMONSTRATES THAT AN

IMPORTANT PART OF TIME SAVING IS DUE TO
ORGANIZATION (5S) & EASILY IMPLEMENTED
MODIFICATIONS. BY COMPARISON, COSTLY

MODIFICATIONS PRODUCE TIME GAINS WHICH ARE
HOWEVER SLIGHT IN RELATION TO THOSE GAINED
PREVIOUSLY.

IT IS THEREFORE INDISPENSABLE, BEFORE DOING
ANYTHING ELSE, TO WORK IN THE ORGANIZATION OF
THE PRODUCTION CHANGEOVER BEFORE UNDERTAKING
ANY INVESTMENT.

REMINDER OF THE CHRONOLOGICAL ORDER OF THE
SMED METHOD.

EMPHASIZE THE FACT THAT THIS IS THE APPROACH
WHICH WILL HENCEFORTH BE USED TO IMPROVE
PRODUCTION CHANGEOVER ON THE MACHINE ON WHICH
PARTICIPANTS WORK.

THIS CONSISTS OF A FEW TIPS TO MAKE SMED A
SUCCESSFUL PROGRAM.
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- TRAINING COURSE IMPLEMENTATION -

TIME

MEANS
USED

TRAINING SESSION IMPLEMENTATION

ADVICE/COMMENTS/NOTES FOR TRAINER

SLIDE 10. COMPARISON WITH THE FIRST TIMING

- TO CONCLUDE, A COMPARISON WITH THE FIRST TIMING
MAY BE MADE. THIS IS A VERY GOOD EXAMPLE OF SMED,
ESPECIALLY BECAUSE IT REQUIRES EXTENSIVE
ORGANIZATION

- ASK THE GROUP HOW IT WAS POSSIBLE TO CHANGE 4
TIRES IN 7 SECONDS ON A RACING CAR WHEREAS IT
TAKES 30 MINUTES TO CHANGE ONE TIRE OF A PRIVATE
CAR.

- RECORD ALL THE SUGGESTIONS MAKE BY THE GROUP
ON THE FLIP CHART & CATEGORIZE THESE
SUGGESTIONS USING THE 5 APPROACHES MENTIONED
PREVIOUSLY. THIS IS USED TO ILLUSTRATE EACH
APPROACH.

THIS EXAMPLE CAN ALSO BE USED TO ILLUSTRATE THE 5
APPROACHES USED TO IMPROVE EACH ELEMENT OF THE
PRODUCTION CHANGEOVER.

EXAMPLES ILLUSTRATING THE 5 APPROACHES TO SMED

1. ELIMINATION OF UNNECESSARY SETTINGS & TRIAL &
ERROR: THE POSITION OF WHEELS & THE TIRE ARE
MARKED ON THE GROUND. THE CAR STOPS WHEN IT
RESTS ON THE JACK.

2 STANDARDIZATION OF MEANS: USE OF IDENTICAL
TOOLS FOR DIFFERENT OPERATIONS. IN THIS CASE, A
COMPRESSED AIR GUN FITTED WITH A MAGNET MAKES IT
POSSIBLE TO VOID HANDLING THE NUB BETWEEN
UNSCREWING & RE-TIGHTENING.

3. RATIONALIZATION OF HANDLING & TIGHTENING
MEANS: JUST ONE ATTACHMENT POINT IS REQUIRED
FOR EACH WHEEL INSTEAD OF 5 FOR A PRIVATE CAR.

4. SYNCHRONIZATION OF TASKS: THE ENTIRE
CHANGEOVER IS PERFORMED BY 7 OR 8 PEOPLE EACH
OF WHOM CARRIES OUT A VERY SPECIFIC DOCUMENTED
TASKS FOR 7 SECONDS.

5. PREPARATION OF OPERATIONS: THE TIRES ARE PRE-
HEATED (EXTERNAL) & PLACED AT A VERY PRECISE
LOCATION A FEW MINUTES BEFORE THE CAR ARRIVES
FOR TIRE CHANGE.
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- APPENDIX 1 -

CHANGEOVER PREPARATION CHECKLIST

THE EQUIPMENT OPERATOR HAS AT HAND BEFORE THE TOOL CHANGEOVER THE FOLLOWING:

- 1 MEASURING CALIPERS (TURNED ON AND SET TO INCH SIZE MEASUREMENT)
-19/16" OPEN ENDED WRENCH

-19/16" CLOSED ENDED WRENCH

-13/16" ALLEN WRENCH

- IN-GOING TOOL PART # 2 PREPARED AND READY

- IN-GOING TOOL PART # 2 MATERIAL STORES READY (LARGE WASHERS)

ELEMENTS OF THE CHANGEOVER PROCEDURE THE OPERATOR IS TO MEMORIZE:

- ADJUST THE HEIGHT & TIGHTEN THE CLAMP ARM BEFORE TIGHTENING THE TOOL TIGHTENING BOLT TO PREVENT THE TOOL MOVING.
- ADJUST THE TOOL’S POSITION IN RELATION TO THE TWO PERPENDICULAR LEFT & RIGHT EDGES OF THE MACHINE PLATEN.

- TOOL PART # 11S: 2.0225” OF EACH SIDE OF THE TOOL TO THE LEFT & RIGHT EDGES OF THE MACHINE PLATEN & 1.5600” TO THE FRONT
EDGE OF THE MACHINE PLATEN.

- TOOL PART # 21S: 1.5225” TO EACH SIDE OF THE TOOL TO THE LEFT & RIGHT EDGES OF THE MACHINE PLATEN & 0.5600” TO THE FRONT
EDGE OF THE MACHINE PLATEN.

- THE DISTANCE BETWEEN THE TOP OF BOTH TOOLS TO THE BOTTOM OF THE CLAMP ARM IS: 0.3120” (+/- 0.0395”)
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-APPENDIX 2 -
TIME
ELEMENTS OF THE TOOL CHANGEOVER (SEC) SUGGESTED IMPROVEMENTS

- LOOSEN THE TOOL USING A 9/16” OPEN/CLOSED ENDED - USE A WING SCREW

WRENCH 5 - TIGHTEN USING A CAM SYSTEM

- HYDRAULIC CLAMP
- REMOVE THE TOOL
3

- PUT THE IN-GOING TOOL ON THE MACHINE PLATEN

- ADJUST & TIGHTEN THE CLAMP USING 9/16” OPEN/CLOSED
ENDED WRENCH

- ADJUST THE POSITION OF TOOL

80

- USE AWING NUT
- HYDRAULIC CLAMPING

-USE OF A STANDOFF ADAPTOR DISTANCE GAUGE TO
COMPENSATE FOR THE USE OF THE SHIM STOCK FOR
BOTH TOOL PART # 1 & TOOL PART # 2.

- STANDARDIZATION OF THE HEIGHT OF EXISTING TOOLS

- STANDARDIZATION OF TOOL DIAMETER & ADDITION OF 2
CENTERING LOCATION DOWEL PINS TO CORRECTLY ALIGN
THE EXISTING TOOLS

- TIGHTEN THE TOOL USING 9/16” OPEN/CLOSED ENDED
WRENCH

10

LOOSEN TOOL USING 9/16” WRENCH

- REMOVE THE MATERIAL STORES

20

-INTERCHANGEABLE STORES (MAGAZINE SYSTEM &
INTERNAL TO MACHINE OPERATION)

- SYNCHRONIZATION OF TASKS (1 OPERATOR CHANGES

OUT THE MATERIAL STORES WHILE THE OTHER CHANGES
THE TOOL).

- INSPECTION

35

- INSPECTION ELIMINATION THANKS TO THE VARIOUS
STANDARDS ESTABLISHED.
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- APPENDIX 3 -

73

CHANGEOVER PREPARATION CHECKLIST

- TOOLS PREPARED

- HAND TOOLS PREPARED

- POSITION DIMENSION OF TOOLS: TOOL PART # 1 0.3120” (+/- 0.0395")
TOOL PART # 2 0.3120” (+/- 0.0395”)

- MATERIAL STORES: FILLED CONTAINER & STORED POINT OF USE

TOOL CHANGEOVER PROCEDURE (FROM TOOL PART # 1 TO TOOL PART # 2)

- UNCLAMP THE TOOL (1/4 TURN)

- REMOVE OUT-GONG TOOL

- LOOSEN CLAMP ARM (1/4 TURN)

- REMOVE U-SHAPE DISTANCE GAUGE & PUT IT ON THE SIDE OF THE MACHINE (5S)
- TIGHTEN THE TOOL CLAMP (1/4)

- PUT THE TOOL ON THE MACHINE PLATEN

- ADJUST THE SIDE POSITION DIMENSIONS

- TIGHTEN THE TOOL (1/4 TURN)

- REMOVE THE OUT-GOING TOOL MATERIAL STORES FROM THE SUPPORT POST & PUT IT IN THE EMPTY CONTAINER
- PUT THE IN-GOING TOOL MATERIAL STORES ON THE MATERIAL STORES SUPPORT POST

CHECK THE POSITION DIMENSIONS (OPERATION PERFORMED BY THE SUPERVISOR)




