Foreword

Inventory stocks are high cost.

Behind this often heard statement, is increasing market request for more customized products, abundant offers, reduced life cycles because of never ending innovations.

· An order not fulfilled immediately, is more and more lost to a faster responding competitor. 

· Stocked goods become obsolete very quickly.

All that, in addition to inventories costs itself, make stocks expensive.

To get competitive advantage, customer requests must be satisfied quickly. These requests are more and more about customized products.

For manufacturers, lot size reduction and the need for flexibility; make mastering quick changeovers a must.




Classic Changeover

Most often, the changeover happens like below figure shows, when the last part from production batch is processed.

Breakdown of Changeover duration

	Dismount tools
	Change tools
	Adjustments (machine stopped)
	Trials


Machine is stopped and changeover operations all happen, machine will start again after completion of trials.

Often no standard method is defined, procedures and checklists do not exist and there is no teamwork, meaning several operators sharing these operations.

In many companies, important changeover times cause productivity loss.

Lot size increasing is a tempting way, to change less often in order to minimize the global loss.
This led to adopt so-called economic optimum ordering.



SMED Single Minute Exchange of Die

SMED is a method of systematic seeking for setup time reduction,
according to quantified target.

Single Minute Exchange of Die = Exchange dies in less than 10 minutes.

Single Minute Means: necessary setup time is counted on a single digit.

Four steps to SMED

Discriminate operations that MUST be done while machine is stopped, called internal setup (IS), from those possibly done while machine runs, called external setup (ES), and useless operations. 

1. Suppress useless operations, convert IS operations into ES 

2. Simplify fittings and tightenings 

3. Work together! 

4. Suppress adjustments and trials 

Internal setup tasks reduction.

· Preparations of prerequisites : 

· tools, parts 

· instructions 

· lifting material 

· pre-assemblies 

· presets 

· pre heating 

· unify parts storage, boxes, crates

· Simplify fittings and tightening: 

· suppress them partially or even totally 

· minimize " turning " movements: they request several grasp-release motions! 

· fit at once, in a single motion 

· use blocks, jigs, templates 

· standardize tools, types and size of screws, nuts...

· Adjustments: 

· fix standard values 

· find out adjustment-less methods through physical means, like stoppers, blocks... 

· Get custom made tools if necessary

· Work together: 

· Setup a racing pit team

· Trials : 

· make it good at once



SMED Action.

Foreword

To start SMED action, first of all involve everyone concerned!

Operators have intimate knowledge of process, of the machine and of their job. They know weak spots, and can point them out.

In future they must comply new rules, they will accept more easily if they helped setting them up.

Then, collect data:

· Actual changeover duration, 

· Describe actual method, equipment, tools, 

· take video shots and analyze motions 

· Stopwatch every step, every operation, 

· Count the steps, measure walking distances

With such investigations, you can bet on reluctance of non-involved staff!

Probably analyzing data will show the need for 5S action, in order to make tools and equipment handy, as well as a new workshop layout to avoid or minimize useless motions.

If changeover isn't standardized in a formal document, creation of procedure or operation manual will avoid mistakes, needs for some controls or post operation trimmings.

This first step is usually low cost and brings immediate improvement of efficiency.

Convert setup

In this step, it is important to distinguish what must absolutely be done while machine is stopped (internal setup), from what can be done while machine runs, meaning even BEFORE changeover occurs (external setup).

What is actually done machine stopped, can it be done in advance, while still processing? Can we convert internal setup into external?

Some external operations are actually done like internal because of old habits or simply by ignoring this principle, they convert immediately.

Conversion examples:

· Moulds actually preheated on and by the machine itself will be preheated in advance in a small additional oven. 

· Products are mixed by the machine, requesting trials and adjustments, will be mixed and fed to this machine ready for use.

Simplification of fittings and tightenings
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Note: on every screw, regardless to length, it is always the last turn, which tightens, conversely the first who releases!

Meaning a possible tightening with a single turn is as efficient as screwing 10 turns, but so much faster!

Also true for nuts.

There are tightening solutions without screws and bolts, because even if screwing turns are reduced, they keep looking like each other, but of another size, and fall into the worst possible place!
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Some examples of other types:
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U shape washer 

· quarter turn screws 

· U shape grooves, magnets, plugs 

· cam and lever tights 
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The need for tools can be eliminated!
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Work together!

Best example for this teamwork is racing pit.

In one of our SMED action for an electronic automatic insertion machine, one lady operator setup everything on the machine front, while an other feeds components on the rear side. They don't disturb each other and safety devices prevent machine starting as long as operation is not complete and covers set back on place.

It is not requested to increase the workshop staff as long as a trained relief person can help just during changeovers.

Minimizing trials and controls
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The more formal the job, the less drifts to check.

Doing this the most ahead will guaranty the setup against omissions and mistakes.

Using foolproof devices, Poka-Yoke, or even automation, but most of all the respect of procedures and standards enables to redo it "standard" way each time.

Get good at once allows lightening or even suppressing necessity of trials and controls.

Use of checklists and make operator sign the key operations, involve them as responsible, is a good way to grant respect to procedures.



Conclusion

Gains through SMED are often tremendous. Gaining more usable time on a machine or process improves yield, but can also help to postpone or cancel needs for capacity investments.

More flexibility is increasingly requested by the international competition. When starting SMED, it is better to proceed step by step, to fix reasonable targets for the beginning, follow the four steps and register progress.

Redo same way with higher target as long as costs remain low versus gains.

Kaizen spirit lingers in SMED, like 5S are absolutely necessary prerequisites.

SMED is not only suitable for industry, machines and automated workshops, fast Die change, or model changes are similar. Changeovers on a manual assembly line request to change work posts layout, change tools and jigs. For all this SMED can be used.

SMED can fit in a bakery, plastic molding plant and why not office work?



Pitfall!

After such an enthusiastic conclusion, it can appear astonishing to read a moderating paragraph, but it seems nevertheless significant to me, before engaging SMED and in order to ensure its success, to prevent ending in "pitfall".

In an industrial environment, the potential improvement points are numerous. One could even improve indefinitely.
However time, technical, financial and human resources are always limited. To rush into SMED and to want to apply it everywhere, without preliminary planning is dangerous. It is indeed advisable to distinguish within the process the stations or machines that really deserve SMED.

The theory of constraints (TOC) distinguishes two types of resources: bottlenecks and non-bottlenecks.

Let me briefly explain that bottlenecks are resources whose capacity is limited and who therefore limit the total capacity of the entire process, whereas the non-bottlenecks are resources with excess capacities.
usually bottlenecks are saturated while the non-bottlenecks are often idle.

The SMED applied to the non-bottlenecks is a double nonsense insofar as these resources, having excess capacities, should already have the possibility of changing tools or series without significantly affecting production flow. But also because one would dispatch technical, financial or human limited resources to increase capacity of these resources which do not have need for it, starving the bottlenecks for which it is urgent, if not vital, to increase capacity!

I highly advise reader to refer to TOC pages for details.

Before engaging SMED, it is necessary to analyze the process with a TOC point of view, to redefine resource planning and management according to theory of the constraints rules, and then lastly define the targeted resources for the application of SMED. 

Just like for Kaizen, doing too much is a trap. SMED should not target to establish a performance for the performance, but to contribute to generate more profits for the company.

