LEAN MANUFACTURING

Making materials flow

Getting materials to the right place in the right time and quantity is crucial to an efficient production
process. Tim McLean, Principal TXM Pty Ltd, explains how an effective materials flow can be

achieved.
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By

ver the years many manufacturers have adopted lean tools
0 focused on improving the efficiency of production proc-
esses. Set up time reduction techniques, 5S, total produc-
tive maintenance and a range of other preventative mainte-
nance approaches are well understood and widely adopted.
However, often despite these efforts manufacturers still suf-
fer downtime, poor productivity and missed deliveries. The
cause is the inability to get materials to the right place in
the right time and in the right quantity. A value stream map
will show the process steps and, critically, the information
flows that trigger the movement of materials and production
jobs from one process to the next. From this you can develop
your future state map. It is at this point you will probably get
introduced to some new concepts for managing the flow of
production jobs and materials.

The difference between push, pull and flow

The first response many companies adopt to overcome prob-
lems with material shortages and late deliveries are to look
for a software solution. I call this automating the chaos!
There are very many systems available, but most offer a
enterprise resource planning or ERP approach. In this ap-
proach the business enters a forecast for expected customer
requirements in the future. This is called a “push” system
since materials and production are “pushed” through the pro-
duction process in anticipation of future customer demand.
This approach relies on customer forecasts being accurate.
If you are one of the many companies which cannot get ac-
curate forecasts from customers, then the ERP approach will
be ineffective.

In a lean process we aim to achieve “flow”. This means
that individual products flow from process to process in se-
quence. The ideal is “one piece flow” such as on an assembly
line or production “cell” where each process hands the prod-
uct on to the next process without work in progress or delay
between processes. Failing that a “First in First Out” (FIFO)
lane can be used to control work between processes. A FIFO
lane has space for a limited amount of product, usually no
more than a few hours of production. Once the lane is full
the upstream process needs to stop. This controls the work in
progress and ensures consistent, fast lead time for all prod-
ucts flowing between the two processes.

Sometimes flow cannot be achieved. Examples can be
processes where it is necessary to run a batch of product
such as heat treatment or plating or where set up times are
too long to permit a batch size of one unit. Where processes
have different hours of operation (e.g. one shift assembly vs.
three shift machining) it can also be very difficult to achieve
flow. In these situations a pull approach can be used. This

A machine operator at a TXM customer takes the Kanban cards
from the rail in batches of four. Photos: TXM

means that production at the upstream process is “pulled” by the
consumption of parts at the downstream process.

Kanban

There are many different types of pull systems used in lean manufac-
turing processes. The one AMT readers are likely to be most familiar
with is Kanban. In a Kanban system a card is attached to each con-
tainer of materials. As the materials are consumed on the production
line the cards are removed and returned to the upstream process or to
the supplier. Parts are then picked or manufactured in the quantities
specified on the Kanban cards, the cards are attached to the containers
and the replacement parts sent back to the line. Usually multiple Kan-
ban cards will be required for each part. To calculate the number of
cards you need to work out the lead time required to return the cards to
the upstream process or supplier, to replenish the consumed parts and
then to return these parts to the downstream process. You then need
to calculate the maximum (not the average) number of parts that will
be consumed by the downstream process over this replenishment lead
time. Divide this by the number of parts per container to work out the
number of Kanban cards you need in circulation for each part. You can
then adjust the amount of parts in circulation up or down by adding or
removing Kanban cards to the system.

Two bin system

For small low value items, a two bin system can be a simple alterna-
tive to Kanban cards. In a two bin system a maximum of two bins
of parts are held at the downstream process. The bins are usually
clearly labelled with the part number and quantity of parts they are
supposed to contain. One bin will be in use and the second bin will
be full awaiting use. When the first bin is empty the operator drops
it down a return chute or places it in a designated location for mate-
rial handlers to pick up. The empty bin is then returned to the store,
refilled and returned full to the line. The quantity in each bin needs
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This is a variation on a Two Bin System at a TXM customer.
When this drum is opened the Kanban card will be sent to
purchasing who will order another drum to replace it.

to be enough to allow time for the empty bin to be replenished
before the operator is using runs out of parts. Two bin systems
work well, but rely on a short replenishment lead times as the
parts must be replenished before the bin in use is finished. They
generally only work for items that can be supplied from a store
to the line or for items where the supplier offers regular (at least
daily) deliveries. They are very commonly used for fasteners
and consumables. As the replenishment lead time increases it
becomes necessary to introduce more bins to maintain supply
and the system reverts to the multi-card Kanban system.

Batch processes

In many cases upstream processes that are supplying parts
manufacture in batches. In this case a system is needed to ac-
cumulate Kanban requirements until the target batch quantity is
achieved. One way to do this is to set up a Kanban control board
as shown in the picture above.

Kanbans are returned to this board and grouped by product.
In this case the target batch size is four. When a product has four
cards on the control board, the Kanban cards are then hung on
the rail above the board. The machine operator then takes the
cards in batches of four.

There is no need for a production schedule as the order of pro-
duction jobs is simply the order that the batches are loaded on to the
rail. Also the colour coding on the rail provides a simple “visual
control” showing the level of backlog. The operator is required to
maintain the backlog in the “green zone”. There are many other
variations on pull systems for batch processes, but these require
more detailed explanation than is possible in this article.

Purchased parts supermarket

A common challenge in manufacturing is ensuring that pur-
chased parts arrive on time. The traditional approach is to break
down the bill of materials for a job and order the parts for each
job individually. However in most cases parts are used in many
jobs and matching up the parts requirements with individual jobs
involves many transactions and is highly error prone. In your lo-
cal supermarket the shelves are replenished at a regular interval
to replace the products that have been sold. Each location in the
supermarket is sized to ensure that the product does not run out
before the shelves are restocked. A purchased parts supermarket
operates on exactly the same approach. A “plan for every part” is
developed which has the characteristic of each part including its
usage, supplier lead time, pack type, pack size and type of storage

(eg. shelving, racking or block stacked). Each part is then stored
in a dedicated location to make checking stock easy. On a desig-
nated day each week (or each day if necessary), the locations stor-
ing that suppliers’ parts are checked and the quantity needed to
restock the shelves is ordered. An even better alternative is to get
the suppliers to restock the “supermarket shelves” themselves.

The need to change culture

Any system for controlling material requires a level of shop
floor discipline and the systems described above are no excep-
tion. If products are not returned to their correct location or
Kanban cards and product bins get lost, then the system will
quickly break down. To create this level of shop floor control we
frequently implement 5S techniques to create a discipline of a
“place for everything and everything in its place”. The role of
the front line supervisor is also critical in ensuring the system is
maintained and improved.

In our experience the effort is worth it. Shortages are typi-
cally reduced by more than 90%, customer lead times are cut in
half and inventory reduced by 50%. The level of expediting and
stress is also dramatically reduced — which is often the benefit
that our clients enjoy the most! @

Tim McLean, Principal TXM Pty Ltd, info@txm.com.au,
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