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INTRODUCTION

Massey Ferguson Tractors Limited (MFTL) is one of the
major tractor manufacturers in the world with a diverse
product range of medium, ie. 30-100HP, tractors, sold in 140
countries.

To promote internal customer/supplier focus the Company is
split into two manufacturing divisions, the Transmission

Division together with the Assembly and Packing Division.

The Transmission Division, consists of, machine shops
supplying components to sub-assembly tracks, which in turn,
supply rear axles, transmissions and assorted hydraulic
assemblies 10 support the Assembly and Packing Division.
The Assembly and Packing Division uses the sub-assemblies
produced, together with other bought-out items, to fulfii

customer arders for built up products and knock-down (KD)

tractor kits.

THE PROBLEM

The bill of material for a tractor is made up from engineering
defined *units”, some of these units are analogous to actual
sub-assemblies but the majority cannot be fully assembled in
their own right, only existing as a collection of components
within a tractor specification. The units are strung together to
form valid end tractor configurations with units providing the
bu:ldmg blocks through which Engineering can design ‘func-
tion' and compatibility. The majority of components within a
unit are structured to the 1st level beneath it with very little
sub-assembly.

However, the widening product range, together with the
multitude of applications has led to high product variability
and a resultant growth in unit based bill of material struc-
tures. This, in turn, has caused problems due to the bill of
material design and maintenance processes having been
defined before product variability became so diverse, leadmg
to difficulties in data maintenance, in areas such as design
change and routings, slowing ‘formal’ product change and

new product introduction.

The master scheduling section was also feeling discornfort as
it had for some time been a company goal to improve the
master scheduling process which was being conducted at the
end product configuration level. However the bill of material
structure was holding back progress in the definition of a
meaningful master scheduling ‘currency’ due to its scale and
lack of clarity.

The problems pointed to a badly structured and cumbersome
bill of material with a great number of components being
structured at the 1st level so creating a large unwieldly set of
data.

It was thought that a solution to improve performance would
be the restructuring of the bill into a simplified data set that
would be, easier to manage, more robust when exposed to
forthcoming change and could be used as the basis for master
scheduling.

THE SOLUTION
The company-wide drive towards becoming a world class

business provided the impstus to create a project team to
study the structuring problems. The project team was duly

formed with members from engineering, manufacturing and
logistics and given the objective of creating a restructured
bil] of material in the most cost effective manner.

The timescale and resource set for the project team of four
months and three men ruled out full product restructuring,
but ensured the team wouid focus on providing results that
would derive the maximum benefit for the company and
could be easily expanded if required.

This promoted a short but intense debate on the guidelines
for restructuring the bill of material and as an initial guide the
team took the Dave Garwood approach of ‘grouping compo-
nents by option sensitivity’ [1] as a potential solution.

THE METHOD

The method of achieving restructuring was also debated,
there was to be little systems resource available so all
approaches would have to be based on self-help in the
systems area. In hindsight this probably tumed out to be an
advantage as it gave the team flexibility in method and
discounted potentially ‘mechanical’ solutions, provided
exclusively by complicated systems, in favour of less elegant
but much more robust practical solutions that, as users, the
tearn could easily explain to other users.

As company strategy MFTL have invested in a 4th
Generation Language (4GL) database analysis tool called PC
FOCUS, which enables trained users PC access to interrogate
and report on data produced from the main company data-
bases in a flexible format. It didn't take the team long to
realise that this provided the best method for examining and
confirming if option-sensitivity was on a scale, large enough
10 be exploited.

The first step, therefore, was to examine the product and
decide which area of the tractor would contain easily defin-
able, option-sensitive components and would benefit from
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Transmission Division would be the best place to explore due
10:

i)  The units defined within the transmission division could
be related to finished assemblies, such as transmissions
and rear axles that were delivered to the final assembly
tracks and therefore would, as an initial attempt, be easi-
er to conceive and explain to potential nsers.

il} The assemblies produced in this division contained
some of the largest unit to component structures within
the tractor and therefore would derive the greatest bene-
fit from restructuring.

The recognised potential for forecasting and master
scheduling Transmission Division products based on the
units produced being ‘technical-options’, ie. recognised
by the engineering and sales but not chosen by the cus-
tomer.

iii)

iv) The gut-feel, tinged with experience, that Transmission
Division products would show option sensitive charac-
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The team then had to try and define the type of results
expected and how these would be used to satisfy the objec-
tives described. After studying texts on restructuring
[11.i21.[3].[4] and after widespread consultation throughout
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the company, the team perceived that for MFTL the best
result would be the preduction of a set of common and
unique ‘modules’. The common modules would have the
following definitive characteristics:

i} they would relate to a ‘forecastable’ sub-set of the
product, ie. a set of technical-options

ii) the components contained within them would exist in all’

applications within the sub-set

iiiy the components contained within them would have the
same usage pattern within the sub-set

iv) the components contained within them would have
the same ‘deliver-to’ location for shop-floor contro!
information, while striving to maximise the following
attributes:

i) they would contain the majority of high cost
components

ii) they would contain the majority of the long leadtime
components.

Any components that existed within a sub-set of the techni-
cal-options but did not fulfil the above criteria would be
classed as unique and exist in a “unique to unit’ module.

The finalised bill of material would therefore have the
structure outlined in Figure 1 and can be compared to the
existing bill of material. The modules would simplify the bill
structure and allow the classification of original level 1
components into a structure that would provide useful intelli-
gence to user groups about attributes such as module cost and
leadtime. All modules would exist as phantoms on the bill of
material for use in scheduling and data maintenance only. To
minimise the system impacts it was decided modules would
not be used for validating compatibility, this being carried
out at the unit level.
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It was decided to initially try and restructure the transmis-
sions themselves within the Transmission Division products.
These were chosen due to their relative simplicity ie. approx-
imately 130 components within a unit, 120 end units and a
total part population being approximately 550. -

The first practical step was to group transmission units into
their optimurn sub-sets, christened ‘families’, that provided
the largest common piece-part population whilst also being a
realistic forecasting tool.

Based on a best guess coupled with the forecasting require-
ment the transmission units were grouped into families
and their structure exploded and expressed in tabular form
using PC FOCUS. The typical output produced is shown in
Figure 2 and can be seen to be in a useful format for analysis,
with the common and unique groupings starting to become
apparent.

The flexibility of the reporting package within PC FOCUS
allowed quick response and the ability to iterate until
the optimum family groupings were obtained. It also
allowed matching of the potential modules to other database
characteristics to check costs etc before any of the physical
restructuring had been done.

The hard work of analysing the extracts and restructuring the
modules then got underway. It was decided that there were
17 natural families within the transmission products each one
expressing a set of units as one common module plus a group
of unique modules. '

One of the main problems was the elapsed time taken to do
the analysis and restructuring leading to the possibility of
design changes impacting the modules before definition was
completed, and so, to counter this, the restructuring took
place a family at a time with a design change freeze across
the corresponding units while any outstanding design
changes were incorporated into the modules.

A spin-off from the restructuring was the identification and
correction of both bill of material and deliver-to errors which
stood out markedly when existing within a minority of units
within the family.

The comparison of units in a matrix form also identified
component rationalisation opportunities to increase common-
ality across the product range through re-design.

THE RESULTS

The testing, evaluating and full restructuring of transmissions
was totally completed within the four months and subsequent
studies have shown that:

i}  The commonality existing within the transmission fami-
lies as defined is in the range of 70-97% of total family
component content.

ii) The ratio of common module to unique module leadtime
is in the order of 1/1 - 1.4/1.

iii) The ratio of common to unique module cost is in the
range of 3/1 - 15/1.

iv) The decrease in unit to component structures is in the
range of 48-86% due to the level 1 links being restated.

This restructuring project has proved invaluable in the devel-
opment of the master scheduling function within the
Transmission Division with the planners now being able to
focus efforts on controlling the common modules via direct
forecasts from the Market Supply Group while scheduling
the unique medules, ie. the vanables, via a planning bill of
material and two level master scheduling. As can be seen the
ratio of common to unigue module cost favours this strategy
with up to 15 unique medules, ie. the ‘variable” factor, being
able to be stocked for every equivalent common module.
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Several new tractors and major projects have been introduced
and the transmission families have met the requirements of
these changes with minimal impact on the common module
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has been significantly reduced.

The success of the restructuring exercise for the transmission
families has led to its phased application 1o all other
Transmission Division producls This ongoing expansion has
led to the need to develop processes and procedures for deal-
ing with new, or special, assembly requests. This is being
handled in the form of a Modular Design Group containing
members from engineering, logistics and manufacturing,
which can be called together if necessary to discuss and solve
a product request that could have an impact on the estab-
lished modularity. However in the six months that the
modules have been in use the group has met only twice,
proving perhaps_that a latent modularity exists in many
products but just needs to be recognised and exploited.

In the longer term all new project introductions are now
being examined before their reiease for their potential modu-
larity and steps are being taken to ensure that the structuring
of the new products are in a form that are suitable for fore-
casting and master scheduling.

CONCLUSIONS

Massey Ferguson have found that bill of material restructur-
ing is possible, ‘practical and rewarding using the ‘option
sensitive’ approach as a guide but applying practicality and
common sense to classifying and examining product struc-
tures.

However, the true test of the restructuring will be in the way
in which the common modules stand up to the demands of

the marker, ie do they encapsulate the necessary functionality
to be stable over time or will they be split and degraded as
more exotic producls are dcmandcd The best method of
ensuring stability is the inclusion of not only éﬁgiﬁééﬁng per-
sonnel but also manufacturing, logistics and marketing in the

definition and maintenance of bill of material structures.
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