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ABSTRACT

The efficient design and manufacturing of injection moulds (and other tooling),
requires collaboration between multi-disciplinary, geographically separated units and
companies, including the company that orders plastic paris, the ones that design
and/or produce the moulds and/or mould-components, and those that use injection
mouiding machines to produce components. Distributed eollaborative tooling design
and manufacturing, while being a great concept, is still difficult to implement in
today's complex environment. This is clear as more functional groups become
invalved in the total product development process earlier to meet time-to-market and
cost objectives.

Although internal design and manufacturing  groups may have experience in
collaborating with different degrees of success, the global trend is towards greater
outsourcing of activities and inclusion of complementary organisations. Tha
requirement for extended collaboration - the process of securely and selectively
exchanging, reviewing, and managing the change of product infarmation with other
internal participants and external groups such as customers, design partners,
suppliers and distributed manufacturing companies - presents huge challenges.

Delivering these capabilties in ioday's global product development processes
requires a different approach to doing business than a few years ago. Companies
must be wiling to share more information, which "is hard because we are
competitors.” The toolmaking companies’ in South Africa (of which 90% are small
and medium size enterprises (SMEs)) concern for success in delivering these
capabilities, can also be greatly impacted by the underlying software or information
technology infragtructure required for supporting the entire product development
process.

Thig article provides a perspective for SMEs and others that might participate in
collaborative tool design and manufacture in South Africa taday or in the future.
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tools, dies or moulds. The tooling industry can
be categorised as companies that are involved in the design, manufaciure, testing

and validation of specialised tooling that enable the repetitive manufacture and
assembly of components from various materials,

The process to design and manufacture a tool, die or mould profitably, involves a
huge nurmber of business and technical activities - from the request for a GLiotation,
analysing or preparing specifications, flow simulation or other analysis on a fingl
design, programming of cutter paths for machining, ordering steel and mould
components, final machining, surface treatments, tool assembly, try out and rewark if
necessary, to dolivery to the customer, to name but a few - of which many can
happen concurrently rather than sequentially. In many instances nowadays, due to

shrinking lead times, steel have been ordered and initial roughing starts before the
final design is approved by the customer

Tooling can be quitg comple x with fixed and maving components with electric power,
cooling, hydraulic and electronic control circuits incorporated. Most toolmaking

t daesigning and assessing the
o 85 well as for craating tool machining paths and
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develop tooling without some form of partnarship. There is a varied and growing
dependence on external resources and partners for components, sub-assembles,
technology, design skills, know-how, etc. Therefore, it is not surprising that research

has shown that the leveraging of partnerships through collaboration can provide
competitive advantages for toolmaking eompanies.

2, COMPOSITION OF THE TOOLING INDUSTRY
241 South Africa
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taoling to the amount of R1.3 billion and axports were listed as R441 million, leaving
a trade deficit of RB48 rmillion.

In 2002 tooling imports in the Automotive Industry
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4. COLLABORATION - A SURVIVING STRATEGIC CHOICE FOR SOUTH
AFRICAN SMEs IN THE TOOLMAKING INDUSTRY

41 Background

Collaboration begins by realising and being aware of the "new” rules for competitive
success. After acceptance of the fact, it builds on by redesigning a shared vision and
strategy, culture, structure, tools, measurement and reward systems and
tachnologies which support, and enable, collaboration-based business to ocour
Collaboration must be understood as the act of bringing information and skills
together that exist acress a group or team of participants and also sharing it quicker
to improve the end result.

SMEs are mostly independently owned and financially controlled by the owner(s).
Business competition, however, comes rom organisations that are local, national
and global, Size in terms of number of employses or number of locations, is no
longer an issué lo become a global competitor. Large companies can afford carrying
“axfra” resources in down times compared to SMEs who heed to react an a short
term focus and be flexible when acquiring resources. Most SMEs also need to
achieve return on investments in a relatively short period of time. The resources that
are needed to address technology and technology issues are often confusing. Time
is of the essence for SMEs and to become familiar with the ever-changing
information technology, for example, means that resources have to be diverted to this
activity. The key drivers of SMEs are their ability to differentiate between competitors,
their independence and heir flexibility, which rmust be harnessed to address the

opportunities that exist for the future.

To compete globally, the S outh African toolmaking industry will have to combine its
capacity to be able to address the volume of work associated with large projects in
shorter time scales. Such project delivery entities or mechanisms will allow
toolmakers to partner or network for effective, efficient and compelitive service
delivery in response to clients’ mulli-tooling needs, Some benefits that can stem from
such collaborative toolmaking networks include the following:
-+ increasad speed and shoriening of the tool mould design and manufacturing
process,
« increased team productivity in terms of cost and quality and reduced waste of
varipus kinds in design and manufacturing errors,
- improved communication with colleagues, collaborators, suppliers, customers,
etc.,
- increased and higher loading of wark on tooimaking companies based on their
core competencies and specialities.

Single points of entry for customers need to be created to be in line with the trend
that global automotive buyers do not want to deal with multiple toolmaking
companies, but with one individual company when plaging an order of say 70
different tools or moulds to be produced. The tasks of such a network coordinator in
the network can vary but can typically include the acquisition of tooling projects, the
project management, the product design, the specialised tool design, the contracting
of component suppliers and assembly workshops and other activilies as required by
the custormner.
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fo adjust their work culture and style to be more cooperative). With carelul planning,
most of these barriers can be minimised and overcome.

4.2 A pioneering initiative

A Nationat Tooling Initiative (NT1) was es tablished in March 2002 to formulate and
implerment a solution strategy that will ensure the competitiveness, sustainability and
growth of the South African toolmaking industry. A Stakeholde rs Forumn steers the
initiative and has identified fundarmentals that have to be addressed in order to revive
and grow the declining local tooling industry. The forum agreed that the initiative
would be piloted through focussing on the tooling requirements of the automotive

industry.

One of several objectives of the initiative is the establishment of the Toolmaking
Association of South Africa (TASA), which was officially inaugurated in May 2004.
Five regional chapters have been established and it is the intention of the association
to work towards the improvement of the toolmaking industry, and provide key links in
the manufacturing supply chain, liaising with government and other role players to
reduce the need for OEMs to import tools, dies and moulds.

5. COLLABORATION IN THE SOUTH AFRICAN TOOLMAKING INDUSTRY —
A SLOW GROWING REALITY

A key slement of the NTI is to address the competitive delivery of tooling solutions for
the needs of the automotive industry through enabling and developing collaboration
networks. These networks will have to cater for various tooling technologies such a3
plastic moulding, press tooling and die casting, in accordance with the QEM rmarket

demands and requirements,

Mgena MouldNet (NMN) is a plastic injection mould design company based in
Gauteng and the company has a long working relationship with nine indivigual too!
rooms. This group of companies have the intention of addressing the need in the
South African automotive plastics industry for a local reliable supplier of quality
mediurm and large injaction maulds, A particular range of technological competencies
and gaps have been identified within the group as a whole, which needs to be
developed further by the collaborative group, The cluster members are linked via an
IT network so that communication and inputs from guolation preparation, the design
and engineering analysis, manufacture, assembly, testing, producing first samples,
tool debugging, second samples, tool sign off, be handled electronically, as well as a
substantial part of project management, to co-ordinate and manage the various

partnered toolrooms,

Mould designs are undertaken cantrally at NMN by internal tool designers, with input
from the nine tool component manufacturers, and others as required. Once a mould
design is complate, it is broken down into feasible and efficient work packages and
shipped to the relevant too! rooms. Control of this process takes place via the
collaborative product development system. Feedback is dealt with through the
system to ensure efficient and speedy handling of queries, or any modifications
required. All information required for the ool rooms to complete their tasks is issued
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6. CONCLUSION

Many SMEs do not have the resources o identify, assess or access??, adapt ang
incorparate new technologies and business strategies such as strategic alliances.

The successful further development of the established network will provide a
reference for other SMEs to identify their role in collaboration agreements.

By creating additional manpower capacity through skilis development relating to the
tooling design aspects, and enabling the integration of éxisting fragmented capability
and capacity through the application of standardised mademn computer aided
engineering technology, the total capacity for local tooling daesign and manufacturing
can be enhanced and developed to address the needs of the autornotive OEMs.

Successful validation of the rnodel for the automotive industry would offer
opportunities for repiication in other industry sectors based in South Africa.
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