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— SMED is used to represent the Single Minute
Exchange of Die or setup time that can be
counted in a single digit of minutes

SMED definition

— SMED or “quick changeover” are the practice
of reducing the time to change a machine
from running one product to the next

— The need for SMED and quick changeover
programs is more popular now than ever
due to:

— Increased demand for product
variability

— Reduced product life cycles

— Need to significantly reduce
inventories
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For measuring
asset performance
there are two main
KPIs

TEEP = Net Time used /
Total available Time

OEE = Net Time Used /
Scheduled Operating Time
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Capacity = TEEP = Total Effective Equipment Performance
Efficiency = OEE = Overall Equipment Effectiveness

Total Available Time

Scheduled Operating Time

Up-Time

Net Operating
Time

Net
Time
Used

Quality
losses
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365 days — 24 hours

Losses

No production scheduled

— Loss from shift model, weekends & plant closures
— Free shifts (e.g., night shift for 2-shift model)

— No planned production (lack of demand)

Unplanned & ...
— Repairs

— Disturbances

— Lack of material

... planned downtime
— Change-overs & set-ups

— Breaks, meetings & training
— Planned maintenance & cleaning

Speed losses

— Reduced equipment speed
— Quick adjustments

— Small disturbances

Quality losses

— Production of defective goods & rework
— Start up & turn-off losses

— Reduced yield

Kearney XX/ID



SMED Workshop -
Overview
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Step-by-Step-Reduction of the Setup Time

Observation of the Broduction Setup Production
setup process

Production Production

Evaluation and
separation of internal Production Production
and external setup

Production Production

*

Evaluation by ECRS
(Eliminate, Combine, Production Production
Rearrange, Simplify)

implementation of the Activities, responsibilities and dates
target concept

Standardization Stabilization, controlling and repeatability
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Step 1 — Observe
the setup process
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Video analysis

Spaghetti
graph

Process analysis
setup process

Time study

VRN

Setup process is filmed, and every process step is
analyzed afterwards

The process/ video can be stopped or split up for a
discussion and an analysis

All movements of the operator are drawn on the shop
floor plan

Overview of required and repeated movements is
done; Waste by movement is visualized

— Alist of actions to fulfill the setup process is created:

Basis for timing

— The shorter the given setup time the higher the level

of detail for the different process steps

The time for each process step is measured and
noted

Detailing level according to the details in the process
analysis
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Step 1 — Observe
the setup process
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Examples: Video Analysis and Spaghetti Graph

Video analysis

— Use a video camera to record the setup process
— Film only the activities not the worker as a person
— Special allowance necessary!
— Benefits:

— Visualization is better than verbal description

— More detailed view possible: Number of screws,
sequence of activities, ...

— Time estimation according to the video possible
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— The spaghetti graph shows the movement of the
worker during a setup process

— Draw a spaghetti graph for every worker during the
setup; Draw a line for every movement

— After the process calculate the distance travelled
based on the number of lines/ bars

— Results: Distance per worker, Focus where the
operator is working, Exceptions from the regular
working procedure
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https://www.youtube.com/watch?v=UlIGI3laGAo

Step 2 -

Separation of
internal and
external elements
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External setup

— ldentify actually internal setup steps and check if they
can be done externally

— Examples: Searching for tools/drawings/sheets/
masters, supplying tools and equipment, material
handling, doing specific setup steps, ...

Identify internal and

23. external setup Production
and split up

Move external setup to -

2 b steps before/ Production

after downtime
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Internal setup

— Concentrate changes and sample production
internally

— Examples: Changing tools in the machine, adjusting
parameters, fixing tools in the machine, fixing dies in
the machine, ...

Production

Production

Reduced downtime



Step 3 — Evaluate Effect Example

using ECRS

principles
— Avoid ways to take tools by locating them
E Avoid all unnecessary steps to at the machine
liminate save time — Avoid adjustment by using mechanical
stops
C — Use adapters for parallel positioning
. Do steps in parallel instead of different steps for positioning in
ombine x and y
— Make previous internal process steps
R Change the sequence of process external
earrange steps — E.g. prepare tools before the setup starts,
cleaning after the setup, ...
— Avoid different type of screws and use
B S Reduce time consumption and quick fasteners
im P | |fy complexity — Make adjustment faster by using different

fixed positions instead of screwing
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Three exemplary
best practices for
setup process
optimization

Example:
Mechanical Assembly
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Area

Utilization of
motorized tools

Quick clamping
systems for tool
changes

Centering
elements

Source: Kearney

As-is setup process

Best practice



Step 4 - Define the New Standard Process to Train the People & Ensure Sustainability

Preparation of the Describe new setup process & workplace Visualize the setup process
Target Concept

Gantt graph

— Checklist for the preparation and the follow-up of the

external setup (necessary equipment, tools, materials) Work step - -
. . L R LI
— Checklist for adjustment parameters Loosen clamp a the back ez oo sttar
. i Loosen clamp at the front [ ] a .

— Describe the sequence of the setup steps in a Rerave tool monior —— . Operser

standard work sheet i — s

Screw on tool guard Pz

— Define and communicate rules and responsibilities Run up ram -

— Define locations for tools etc. (5S)
— Define times for the process steps

— Define new batch sizes

Defined locations
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Step 5 -
Standardization
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SMED Ensures the Sustainability With a Training Concept

Setup time
per order
| Permanent Reduction of the Setup Time
® @
[ @
®
1 > Old «i_ Trainingand i _ New < Training and New
Standard “ |~ stabilizing “ i Standard “:  stabilizing ~ i~  Standard

1. SMED
Workshop

Source: Kearney

2. SMED
Workshop

Time

Benefits

— Continuous reduction of
setup times

— High reliability of the
setup times

— Controlled by the
organization
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Kearney is a leading global management consulting firm. For nearly 100 years, we have
been a trusted advisor to C-suites, government bodies, and nonprofit organizations. Our
people make us who we are. Driven to be the difference between a big idea and making it
happen, we work alongside our clients to regenerate their businesses to create a future that
works for everyone.
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This document is exclusively intended for selected client employees. Distribution, quotations and duplications — even in the form of extracts — for third parties is only
permitted upon prior written consent of KEARNEY.

KEARNEY used the text and charts compiled in this report in a presentation; they do not represent a complete documentation of the presentation.
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