The Application of SMPRESS - a Knowledge Acquisition Tool for the Sheet
Metal Forming Industry

Introduction

Knowledge loss is recognised as a significant gnobaffecting common manufacturing processes, imnutud
sheet metal forming. Loss can result from expegdnpersonnel retiring, corporate right-sizing,-sotircing of key
tasks, or simply not capturing the experience ghifrem day-to-day problem-solving activities. larc lead to
increased lead times between product developmehtalivery, a reduction in quality and productivdapnd repeated
mistakes. Retaining and making available the kedgé represented by the people within a manufacturi
organisation is the way to maintain a competitisreaatage.

Knowledge Management tools are used to addresssssuknowledge loss and ensure that an organisatiakes
maximum use of the experience of its’ employees.b#& effective, a Knowledge Management system amdtess the
questions of how to capture and then represenkibg/ledge within the organisation. The design mfaaplication,
called IMPRESS developed to parallel the natural problem-sohapgroach to allow for ease of data entry is oetlin
here. BVPRESSfocuses on ease of knowledge capture to ensw&nitbe implemented and used over an extended
period, across all activities. Through the use aofwell-structured user interface and multi-mediataded
representations of the acquired knowledge is aekieallowing significant reuse while maintainingnpie and timely
experience capture.

Design Framework
The framework for 84PRESSconsists of a number of tenets, each describexdhbel

Figure 1: S IMPRESS screen shot showing location of records on a base image during a search
Data Model

Although knowledge acquisition and retrieval sholddtask based, all individual cases are storedsimgle corporate
experience base, using the same basic structutas simplifies the data model and allows cases fdifferent
activities to be assessed during searching. The k®y components of the data model are ‘part’ amtord’
information.

Part information:
The design and manufacturing process for sheetlnestafor many process, is part driven. Each atypically
characterised by a part number, which is uniquesscthe entire organisation. A part descriptionsgsis of elements
which can be used for classification, reuse andch@gy. These are:

Part number

Product
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Year, when the part was designed

Engineering revision, for any changes made torthii design

Part name, which contains key descriptors

Base Image, an overall CAD screen shot or digaatera image of the completed part
The part list is supplemented with generlc paudshsas ‘All Parts’ or ‘All Draw Dies’ and processeasich as ‘Design’
or ‘Measurement’. These allow generic and procelsged experiences to be integrated.

Record information:
Any individual experience captured byMPRESSIis termed a ‘record’ or ‘case’. Every record ssaciated with a
speC|f|c part or process. For each record enteradimber of fields are stored:

Part/Process, selected from those stored in tlabdse

Date, automatically generated

Operator, captured when a user logs on

A mix of digital camera images or CAD or Finite Elent snapshots

A description of the concern or existing process

An outline of proposed changes, improvements dorRst

Case Acquisition

Information and experience must be captured fromaetivities during design and manufacture. IIMBRESS
experience is captured as records, each beingdsiorthe central experience base, in an unobtrusiaener, as a
consequence of usingMPRESS This acquisition parallels the natural thinkiogproblem-solving approach of the
current task. Within the stamping domain, thisolwes a component and visual-based methodologye ditferent
types of records that can be captured are:

Manufacturing Improvement (Ml)These allow collaborative problem solving and specifically designed to ensure
changes are made for future products and prograiproblem description and suggested change aerezhby the
originator. Further actions can then be enteredillycated people before a manager specifies ifitiprovement
should be implemented or rejected for future usetan cost and feasibility of the recommendedacti

Design Improvement (DI): Entered during design activities, these can fgghlconcerns during or after a product
launch with specific parts. These can be basefinite element simulations performed or issues fifiead during
tryout and production. Design Improvement’s inéual description of the problem and the design ohangde to
overcome it.
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Figure 2: S IMPRESS Implementation and interaction with the product li fecycle
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Production Concern (PC)Similar to a Design Improvement, but entered myishop floor activities such as tryout,
production or die maintenance. These can be ws&ddk ongoing production or quality concerns.e finoblem and
its symptoms are entered, followed by any workatioa undertaken to overcome it.

Lessons Learnt (LL): Typically entered at the end of a product laumgicle, they can either be entered as
Manufacturing Improvements or Design Improvemenksormally a review will have been completed to deiee
what experience and lessons should be recorded.

All records in SMPRESSconsist of the basic elements of a record destilbeviously although they may appear with
a different structure or terminology from the us@wint of view. However, they are all are stoiadhe same fields
within the same database.

Figure 2 illustrates howlBPRESSIs used to support activities during design, ttyemd production. ISIPRESSshould

be implemented across critical activities, suclrgsut and die design. Use can be extended irddymtion and body
sub-assembly, as this can provide feedback onatoder assembly and fit concerns. Lessons leaomt fsroduct
launches are captured from any activity.

Searching and Retrieval

There are two main forms of reuse associated Wwihdtfferent requirements of design and shop famivities. On the
shop floor, an operator will normally encounterraduction or quality concern, and will be seekingesolution based
upon previous similar problems. The operator djgecthe search parameters including concern tgperation and
feature. A search is performed based upon a nuwibelds, including part number, product, yeaoncern type,

operation, success and any similar features idedtifetween cases. A list of cases is returnextder of the weighted
score for each case identified. A score for a hiatr case will also be weighted according to thars® of the

information. The closer an operator to a piecénfidrmation, the more importance they will placeoopt. Hence,

information from their area has the highest prigribllowed by their plant, other facilities withithie organisation and
finally any general information in the system. &wmns for returned cases are examined by the arsgrapplied or
adapted if relevant.

Within design areas, a user will not be approachkinmgw problem, but will want to review all exigiisoncerns for a
previous part or die to assess its manufacturghititensure issues are not repeated and potemabvements are
included. To start, the user simply selects thetmecent surrogate part, or enters the type oteumf the new part.
Cases for any previous designs of that part antifted, in addition to any relevant generic or gees related records.
This may include Manufacturing or Design ImprovetseRroduction Concerns and Lessons Learnt. Ruiang the
location of the concern on a parts’ base imagse,pbssible to associate the location of that featithin the design of
the part (as shown in Figure 1).

Reports are also generated to assist managemesmt the use of IBIPRESS Reports are available to inform
management of the number and stage of cases sy$item, allowing the allocation of resources ansligng records
are completed in a timely manner. Such metricscateulated directly from the information enterddey do not
require any further data entry or manipulation bgrs.

Implementation

SIMPRESSIs implemented as a web-based application, tocbessible over an organisations intranet, allovéagy
accessibility and ongoing maintenance. Informatétered intoSIMPRESS is stored in a single SQL compliant
commercially available database.

Knowledge Management systems must not be implemieagea stand-alone tool, but be integrated acibsslavant

activities. Traditional systems concentrate ornséigg upstream design activities only, they do cegture or integrate
the experience gained on the shop floor. A knogdedcquisition and integration tool must capture asuse

experience at each stage during the product lifeaycorder to have the maximum impact on overcgninowledge

loss, not only during the initial design tasks. KAowledge Management tool must be supported bgupport, daily

business practices of an organisation. A key tenetanagement buy-in from the organisation orlifgcivhere the

system is used. Management must drive use of yberm. A related need provided byMBRESSis to generate
management reports and functions which assistnceaid allocation of resources.
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Presenting previous actual experience as an agbsign will result in more acceptance of therimfation, as they are
based on previous cases rather than a suggestienaged from an expert system, rule base or teok.bdhe records
captured within 8/PRESSare applied to the product lifecycle during a nemtf activities. The largest benefit occurs
during the early design stages of new products nogirams. Records are allocated to be revieweddstain
individuals or groups during concept reviews orrastage gate reviews where part designs are prsigeds finalised.
Captured records must be reviewed before complétiegeviews, to ensure relevant lessons learnrecmmmended
changes are incorporated.

Case Studies

Three case studies from organisations which haydeimented 8/PRESSare outlined, and highlight howNPRESS
can be implemented in different ways, to provideimber of benefits and returns.

Design Case Study

A large part for a current program in productionsweeing completed in a four operation sequencese@aipon a
bench-marking exercise, the tryout department iledta change in the production sequence to rethie@umber of
dies required to three for the next upcoming progra

Figure 3: S IMPRESS Design Improvement information flow

A Design Improvement (DI) was raised ilMPRESSby the supervisor and assigned to a die desigmeagfor the
part for the new program, along with a timing cep@ending to the die design sign-off review.

Figure 4. S IMPRESS Design Improvement review
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The die design engineer accepted responsibilityttier Design Improvement, and entered an initialatg@dstatus
comment to state the improvement would be inveiydn more detail. At this stage, the improvemisntunder
consideration’ and both a person and a timing teeen assigned. This allows the initiator and mamamt to monitor
the progress of the improvement.

After a more detailed examination a final action @arecommendation to implement the improvementeaewvasred by
the engineer. This was reviewed and approved byetigineers’ manager, and the change incorporatedhie new
program. This resulted in the removal of one @i seducing the die costs for the part by alm&8sb2 Further, the
initial improvement and the action are all recoradéthin SMPRESSand becomes part of the corporate memory of the
organisation, to be used as a lesson learnt,dorig and for new engineers to learn from.

Manufacturing Case Study

During production, a large panel could not be etaa from it's required facility due to a changetlie trim line and
the alignment of the grippers on the press, whicis vadversely affecting production rate. A Manufeng
Improvement was raised by the production superwisorg SMPRESS A number of digital camera images were taken
and marked-up to clearly and effectively describe toncern. The production supervisor, with asscst from die
maintenance, had also identified a potential adiioalter the trim line to allow the panel to beragted, and this was
included in the improvement.

Figure 5: S IMPRESS Manufacturing Improvement

The concern and related action entered inkPRESSwas reviewed by the designated Approver, a managée Die
Design area, for cost, complexity and process obandn this case, the Approver was satisfied with action, and
approved the Manufacturing Improvement for immeglianplementation. The change was completed by die
maintenance, and allowed the part to be produceatat Using the communication channelsIMFRESS allowed the
action to be developed and approved in a timelymagrand provided immediate benefit for the orgatio®. Further,

the improvement is available for reuse, as patheforganisation’s corporate memory, to be utiligén redesigning
the part, when designing new dies and for lesseast.

Quality Case Study

Misaligned parts were found at an organisationseawly plant, which is about an hour's drive awaynf the

stamping plant where the individual componentspaessed. A photo of the part was taken by theityuadordinator

who then raised a Production Concern IMPRESS This allowed the coordinator to visually highitgthe region

where the concern occurred. The concern was therediately printed off, laminated and placed be#iigestation as
an ‘Operator Alert’. The concern was then alsoilakie at the stamping plant, where a containmentcbe put in

place. This avoided the usually delays with eithescribing the concern over the phone or actuadlysporting panels
between facilities.
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Figure 6: A S IMPRESS Concern used as an ‘Operator Alert’

Once a corrective action had been identified andipylace, this was also entered int?BRESSand the concern
closed. The initial concern, the containment andlfaction are then all stored for future refeesrand are available to
identify potential future process changes or dugrgpblem solving. In this way, the one record imadtiple uses, as an
operator alert, a base for a containment and direcaction, and as a future reference.

Conclusions

A knowledge acquisition and integration systemerhlBMPRESShas been developed for the sheet metal
forming industry. It allows acquisition of experee and information to be completed in a timely nanwhile still
providing the ability for significant reuse and mdtion from the experience base created. Thisrésslted in a
Knowledge Management system which is more suiteblengoing use, and hence continuing knowledgeucand
reuse within a manufacturing organisation. Theestauhniques, framework and applications couldgmied to other
similar manufacturing processes, such as castimgestion moulding, or any net-shape manufactumuystry.

Contact
For further information or details abouMPRESSplease contact Technology Management Services.

Technology Management Services Pty. Ltd.

P.O. Box 532, Bacchus Marsh, brian.gaffney@technologymanagement.com.au
Victoria, 3340, Australia www.technologymanagement.com.au
Phone: +61 3 5367 3403 Fax: +61 3 5367 1685
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