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The only way to realistically create a continuous flow is to have some stability in the workload, or
heijunka. If the demand on an organization rises and falls dramatically, it will force the organization into
a reactive mode. Waste will naturally rear its ugly head. Standardization will be impossible. Many
companies believe unevenness in workload is simply the natural order of things created by an unstable
environment. Toyota works to find many clever ways to level the workload to the degree possible.
Spikes and peaks are handled through flexible workforces brought in from contracting companies and

suppliers.

Heijunka means sequencing of production, production smoothing, or “level production”.

The objective of Heijunka is to absorb sudden | Ingeneral, when you try to apply the TPS,

fluctuations in market demand by producing several | the firstthing you have to do is to even out or

different models in small batches on the same line. It is | level the production. And that is the

the principle of “one piece flow” responsibility primarily of production control

. .. ducti t le.
The practice of Heijunka also allows mudas to be or production management people

eliminated by making it easier to standardise work. Good . .
Levelling the production schedule may

sequencing practice reduces the need for line side _ : .
require some front-loading of shipments or

labour. postponing of shipments and you may have

to ask some customers to wait for a short

Why does the practice of Heijunka, a basic building
block of

productivity increase?

lean manufacturing, provide a high

For better amortization of fixed investments in lines, the
use of resources (factories, shopfloor, and machinery)
has to be maximized by improving their use so that more
is produced with existing resources. This is achieved by
switching from a line dedicated to a single product -
which is therefore sensitive to sales variations - to a
flexible line capable of manufacturing several types of
product. Variations in demand for each product are
absorbed by the flexibility of the production tool: sudden

fluctuations and variability are reduced.

period of time.

Once the production level is more or less the
same or constant for a month, you will be
able to apply pull systems and balance the
assembly line. But if production levels—the
output—varies from day to day, there is no
sense in trying to apply those other systems,
because you simply cannot establish
standardized work under such
circumstances.

(Fujio Cho, President, Toyota Motor

Corporation)
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‘l’ A concrete example: a single-product mass production line on which demand drops by

30% suffers a sudden production variation of 30%.

With variability at this level, it is impossible to standardise and improve a workstation by Kaizen.

On the other hand, if a lean manufacturing line used to assemble 4 models suffers a 30% drop on one

of these 4 models, the line is only affected by 0.25 (one quarter) x 30% = 7.5%.

Disturbance is considerably reduced and may even be compensated by the possible increased demand
for the other 3 models. There is less variability on a line like this and standardised work for added value

is possible. The Kaizen attitude improves the standard continuously.

Interestingly, the most common approach to “implementing lean tools,” is focusing on muda because it is
easy to identify and eliminate waste. However, many companies fail to do is the more difficult process of
stabilizing the system and creating “evenness’—a true balanced lean flow of work. This is the Toyota
concept of Heijunka, levelling out the work schedule. Achieving Heijunka is fundamental to eliminating
mura, which is in turn fundamental to eliminating muri and muda. Having starts and stops ,
overutilization then underutilization , is a big problem because it does not lend itself to quality,
standardization of work, productivity, or continuous improvement.

In short, Heijunka allows line loads to be smoothed by mixing the order of product manufacturing

This assists stability and standardisation of work. The second objective of Heijunka is to assemble

different models on the same line while eliminating Mudas by standardised work.

The application of Heijunka allows production in the same order as customer demand. The Heijunka
practice distributes and balances production over all available means, rather than allowing dedicated
resources to suffer from sudden fluctuation in demand. Contrary to the perceived idea, it is easier to

optimise workstation balance when the lines are multi-mode.

Why is this so? Because by working more on one product, less work is required on the next: basic

tasks are multiplied, broken down and therefore more easily divided into basic units.

By multiplying the tasks, and distributing them better, and by standardising them by carefully-studied
smoothing, better use can be made of the working time available for creating value. Heijunka is

therefore able to reduce the various mudas while assigning greater value to the Lean production line
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As explained by Taiichi Ohno:

The slower but consistent tortoise causes less waste and is

much more desirable than the speedy hare that races

Production System can be realized only when all the
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For Lean managers who accept the
notion that Levelling by volume and mix

produces benefits throughout the value

stream, the problem remains of how to il 1 sl ] F o) I o L acl L nll H s

control production so that true Heijunka Yone row per
Iproduct type

(levelling) is consistently achieved.

Toyota came up with a simple answer

w3 | »3

many years ago in the form of the

Heijunka box.

o3

A typical Heijunka box has horizontal

o3

rows for each member of a product

family, in this case five. It has vertical

columns for identical time intervals of E %

W

production, in this case 20 minutes.
Production control kanban are placed in *

the slots created, in proportion to the kanban

number of items to be built of a given

product type during a time interval. Figure 1.1: Example of a Heijunka Box
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The Toyota Way Example:

An excellent example of Heijunka is described in the Toyota Way by H. Liker.
“Heijunka... takes the total volume of orders in a period and levels them out so the same

amount and mix are being made each day.”

Figure 9.8 gives an example of an unlevelled schedule from an engine plant that makes small engines
for lawn care equipment (based on an actual case). In this case, a production line makes three sizes of
engines—small, medium, and large. The medium engines are the big sellers, so these are made early in
the week—Monday through part of Wednesday. Then there is a several-hour changeover of the line to
make small engines that are made the rest of Wednesday through Friday morning. Finally, the large

engines—in smallest demand—are made Friday afternoon.

The problem with this unlevelled schedule is that customers are not predictable, there is a risk of unsold
goods, the use of resources is unbalanced and finally it places an uneven demand on upstream

processes.

—————
Monday Production
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Thursday Production
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Friday Production

5. R S S

Figure 1.2 Traditional Production (unlevelled)
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Figure 1.3 Mixed Model Production (levelled)

The plant did a careful analysis and discovered the long time to changeover the line was due to moving
in and out parts and tools for the larger engine and moving in and out new parts and tools for the smaller
engine. There were also different-sized pallets for the different engines. The solution was to bring a
small amount of all the parts on flow racks to the operator on the line. The tools needed for all three
engines were mounted over the production line. It was also necessary to create a flexible pallet that
could hold any size engine. This eliminated the equipment changeover completely, allowing the plant to
build the engines in any order it wanted on a mixed-model assembly line. It could then make a repeating
(level) sequence of all three engine sizes, so it matched the mix of parts ordered by the customer (see
Figure 9.9).

There were four benefits of levelling the schedule:

1. Flexibility to make what the customer wants when they want it.

2. Reduced risk of unsold goods.

3. Balanced use of labour and machines.

4. Smoothed demand on upstream processes and the plant’s suppliers.
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A Level Production Example:

PVC Supreme Manufacturing produces PVC pipesonac  ontinuous flow line.

They work one 8 hour shift, 3 times a day. There is a 30 minute break per shift.

rn rn
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One of their customers have an emergency order for the following items:

a.) 100 x 20 mm pipes. Standard time = 60 seconds per pipe.
b.) 100 x 40 mm pipes. Standard time = 60 seconds per pipe.
c.) 100 x 60 mm pipes. Standard time = 70 seconds per pipe.
d) 50 x 200 mm pipes. Standard time = 120 seconds per pipe.
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Standard time is:

T The 20mm and 40mm pipes have the same standard time and only minor tool changes.

T The 60mm pipes have a 10 second slower standard time and reasonably more tool changes.
T The 200mm pipes take very long to produce. Their standard time is double that of the smaller

pipes, but tool changes takes the same time as for the 60mm pipes.
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The shift capacity is:
? 8 hours x 60 minutes = 480 minutes — 30 minutes break = 450 minutes.

T 450 minutes per shift x 60 seconds = 27 000 seconds per shift.

rn
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Total amount of pipes required is 350 pipes but with different standard times.
T Type a + b =200 pipes @ 60 seconds per pipe.
I? 200 pipes x 60 seconds each = 12 000 seconds = 3.3 hours.
T Type c = 100 pipes @ 70 seconds = 7000 seconds = 1.94 hours.
P Type d = 100 pipes @ 120 seconds = 12 000 seconds. 3.3 hours.

The total amount of work to be done (work content) is 31 000 seconds. This is 4000 seconds (1.1 hours)

too much for 1 shift. This creates a problem, as this is the most important customer to the company.

WHAT SOLUTION CAN BE PROVIDED FOR THIS PROBLEM?
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Level the production so that the customer can get most types of their pipes in
one shift and the rest later. Make sure the customer gets pipes of each type
that was ordered in the first shipment and the balance of the order on the second

shipment.

The best production schedule will be:
We start on morning shift which is from 7h00 — 15h00.
A general production rule is to always start with the easiest and fastest type of product to produce
first, if possible:
1. Produce the 200 pipes of type: a+b =12 000 seconds (7h00 — 10h30)
2. Produce 80 of type: ¢ = 5600 seconds (10h30 —12h30)
3. Produce 75 of type: d = 9000 seconds (12h30 — 15h00)

The total work content will be 26 600 seconds. There will only be 400 seconds “spare”. Tool changes
and set up times were not yet considered and should be fitted into the 400 spare seconds. There is
also the lunch break of 30 minutes, which in this case must be a “relief’ lunch, meaning that not
everybody leaves the line at the same time, but take turns.

The other 20 type ¢ pipes and the 25 type d pipes can be completed on afternoon shift when they
make these products in the normal shift pattern and be sent on the next customer shipment.
Conclusion:

The customer will have the majority of their urgent order and all the different types of pipes, instead
of all of the one and nothing of the other. This means that they can continue with their production.
Even though they did not receive the total of 350 pipes, they will have enough of each to continue until
the next batch arrives.

The above was an example of emergency level production. The normal production requirements are
also planned in a similar fashion, ensuring that the customers always receives a bit of everything
instead of too much of the one and nothing of the other. Does this help you understand why there are

constant variety changes in production schedules?
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