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the VAM approach to the productive process
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| FIGHTING WASTE IN PRODUCTION |
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SUMMARY OF THE MAIN TYPES OF WASTE

»QOverproduction

»Stock

»Un-needed processing steps
»Motion

»Control

»Defects

»Waiting/idling

» Transportation
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spot the waste!

Manufacturing Industry
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the productive process in manufacturing

some definitions
PUSH and PULL PRODUCTION METHODS

Independent process production" "Next-process dependent
(each process follows its own production”

schedule, ndependently of all
other processes)

Not flexible at all to changes in Extremely flexible to changes in
production schedules. production schedules.

P-Time <= D-Time

P-Time > D-Time



the productive process in manufacturing

some definitions

PUSH and PULL PRODUCTION METHODS
push pull

Request

(Ko Fcim) \
e = (Sho '] \ ‘ / I,'l'.:.':l.lil'lllI'I'IiE!I".I
orced” ansfer

Workpieces manufactured by Next pmcess "orders" from previous
previous process are fransferred to process "just" what, when, and in
next process irrespective of its the quantity it needs.

readiness to receive and process
goods



the productive process in manufacturing

some definitions

PUSH and PULL PRODUCTION METHODS
push pull

Request

/ (éanbar) \
[rwrerere ] rererere] ==
_— (Shop) \ ‘ / [Customer)
Torced™ hansfer

Flow of information and flow of Flow of information and flow of
materials are different. materials are parallel

(Required Volume Planning - Nothing takes place upstream
Material Requirement Planning: MRF1 unless something has taken place
Manufacturing Resources Planning: downstream.

MRP?2)



the productive process in manufacturing

BATCH (PUSH) PRODUCTION vs.
CONTINUOUS FLOW (PULL) PRODUCTION

BATCH PROCESSING

=——!| OPERATION & OPERATION B OPERATION C
E Cycle Time = 1° m Cycle Time =1 Eﬁhl-.l Cycle Time = 1"
5" per Batch 3" per Batch 3" per Batch

-

LEAD TIME = 15"+ for total order
11" for first part out

CONTINUOUS FLOW PROCESSING

OPERATION A COPERATION B COFERATICN C

—- —-
Cycle Time =1" | PULL | Cycle Time=1 | PULL| Cycle Time=1

A
C

LEAD TIME = 7' for total order
3" for first part out




the productive process in manufacturing
some definitions

ON-TIME DELIVERY RATE (OTDR

Degree of reliability of any upstream operation to release in due time its output
to a downstream operation.

A Flow System may compound problems and reduce considerably the overall
process’ OTDR unless the entire process is improved/streamlined:

CONTINUOUS FLOW PROCESSING

CPERATICH A OPERATICN B CPERATION C | i
— - — -
Cycle Time =1 | pULL | Cycle Time=1" | PULL| Cycle Time=1

OTDR = 93% OTDR = 92% OTDR = 96%

PROCESS OTDR =9%% x 92% x 36% = 84%




simulafion fMe
“batch production” vs.
“one-piece flow”
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INACTIVITY

LOKSES

FEATURES

They cause;
QUANTITY LOSSES (Mo production)

QUALITY LOSSES (Defective
production)

*Sporadic or Chronic

Falling under
AQCO Discipline

* Chronic




FEATURES

Difficult to quanti fy

overlooked.

They are tetnp orary tnalfuncti ons, different
from Breakdowns, because a "stopgap”
remmedial 15 normally easy (= retoving
the canse of idling or stoppage)

* Normally Chronic

They take into account the difference
between destgn of 1deal speed and actual
op erating speed.

Canses mechatical problemns, defective
gquality, history of past problems, fear of
ahusing the equiptnent. .

Often, 1deal speed 12 not even known.

* Chronic




FEATURES

Loszses in quality of output product caused
by mal functioning equiptnent,

When applicable, re-work losses should be
included.

DERFECTS

* Bporadic or Chromic

LOSSES Yield losses ococurnng dunng early stages
of production, from machine start-up to
stahilisation,
They include "Thal Funs" losses.
Y1eld losses are latent losses, often
difficult to elitninate becanse of uncntical
acceptance of their inewitability.

* Normally Chronic
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PREVIOUS LOT PROCESS H\UI:IPLIEI'EED NEXT LOT PROCESS

INTERNAL
Ci0 TIME

EXTERNAL EXTERNAL
Ci0 TIME C/O TIME

OVERALLCHANGE-OVERTIME




_definitions

change-over time

= interval of time elapsed between
production of last defect-free item
(product, by-product, work-piece....)
of previous lot, and first defect-free
item of next lot




OBSOLETE, TRADITIONAL ASSUMPTIONS ON C/O

1. Changing-over efficiently
and effectively requires a
high level of knowledge
and ability, which are
the result of long

training and experience



OBSOLETE, TRADITIONAL ASSUMPTIONS ON C/O

2. Producing in large lots
mitigates the effects and

counterbalances the costs

of long c/o times




OBSOLETE, TRADITIONAL ASSUMPTIONS ON C/O

3. Producing with the
criterion of "economic lot
size" does also
counterbalance the cost
of (large) inventory,
consequent to large-lot

production



OBSOLETE, TRADITIONAL ASSUMPTIONS ON C/O
$
total cost
\/ inventory
cost
change-over
cost
I E.L.S. lot size I

E.L.S. (ECONOMIC LOT SIZE) = E.0.Q. (ECONOMIC ORDER QUANTITY)




OBSOLETE, TRADITIONAL ASSUMPTIONS ON C/O

considerations
>mcreasmgthe3|zeofasmallIotbrmgsa .........................................

substantial improvement to the (unit) overall :
‘operation time - but with further lot size increases,

the rate of improvement decreases

»>the longer the set-up time, the more effective the
benefits of increasing lot size

»>in any case, with traditional approach to set-up

activities, large-lot production apparently is the
best method to reduce and even minimise the
negative effects of set-up




OBSOLETE, TRADITIONAL ASSUMPTIONS ON C/O

common assumption: change-over time cannot be
drastically reduced

if a 3 hrs set-up time can be reduced to 3 minutes,
producing in large lots would be meaningless

»>and days of limited product variety
and large-scale mass production are
gone forever ....!! |




MAIN TYPES OF CHANGE-OVER OPERATIONS

1. EXCHANGING DIES & BLADES: dies, moulds, drill bits, sawblades
and other tools, silk-screening plates, etc. - also: cleaning and replacing
filters (ex. in plastic extruders) and similar operations which cause a
temporary halt to production.

2. CHANGING STANDARD PARAMETERS: in NC machines, dairy
processes, chemical processes.....

3. "SWITCHOVER" or "RE-TOOLING":

in assembly lines - includes exchanging supplies of components and
materials, assembly jigs and equipment, etc.

in certain machines - includes new material feed to machine (f.i. new
rolls of paper in winders, or new rolls of paper/material/plastic films in
printers, etc.

4. GENERAL SET-UP prior to manufacturing: arranging the equipment,

assigning tasks, checking drawings & work schedules, etc.



4 BASIC STEPS IN THE CHANGE-OVER PROCESS
every set-up operation generally includes:

1. PREPARATION, CHECKING OF PARTS, TOOLS &
MATERIALS, AND AFTER-PROCESS ACTIVITIES

2. REMOVING AND MOUNTING PARTS, DIES, TOOLS,
MATERIALS......

3. MEASUREMENTS, SETTINGS AND CALIBRATIONS

4. TRIAL RUNS AND ADJUSTEMENTS







ACHIEVING QUICK CHANGE-OVER

today's classification of change-over operations

»>INTERNAL CHANGE-OVER OPERATIONS
Those that cannot be implemented unless the
process is stopped

» EXTERNAL CHANGE-OVER OPERATIONS
Those that can be implemented independently of

the process

»WASTE

Inessential operations (not necessary, or
operations that could be avoided or eliminated) and
wasteful operations inherent in the two classes
above. Examples: waiting for a fork-lift, searching
for jigs and tools, un-necessary adjustments.......




_definitions

INTERNAL CHANGE-OVER TIME

Interval of time during which the productive
process stops: this should be the real and proper
change-over time, that begins when the current
lot process finishes, and ends when the next lot
process produces the 1st defect-free item.

throughout this time no

value is added to products




.definitions

EXTERNAL CHANGE-OVER TIME

Interval of time during processing (of previous
and next lot), during which change-over related
activities (like transport, preparation, etc.) may
and should be implemented by various
personnel (fitters, workers, operators....).

part of this time may elapse before Internal
Change-Over Time, and part after




definitions

OVERALL CHANGE-OVER TIME =

Internal Change-Over Time +
External Change-Over Time.

PEEVIOUS LOT PROCESS NO ADDED NEXT LOT PROCESS
VALUE
INTEENAL
CiO TIME
EXTEENAL EXTERNAL
C/O TIME i L0 TIME

OVERALLCHANGE-OVER:TIME




ACHIEVING QUICK CHANGE-OVER

objectives

‘ eliminate waste
make easy all c/o operations, so that they can be implemented
by medium/low-skilled workers

minimise time required for (essential) internal c/o activities

eliminate/minimise adjustments

streamline (essential) external c/o activities




ACHIEVING QUICK CHANGE-OVER
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the missing link... B "o







ACHIEVING QUICK CHANGE-OVER

Power Point Presentation by Carlo Scodanibbio

Copyright: © Carlo Scodanibbio 2008/09 — All rights reserved
A simple copyright statement: you are authorised to install this presentation in one computer station only.

You are authorised to print this entire presentation and copy it for exclusive use by employees of your Organisation.

You are not authorised to distribute this presentation - by electronic or other means and supports - outside your Organisation.

http://www.scodanibbio.com

To download, free, the complete presentation please go to

htt www.scodanibbio.com/si resent.html




