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Chapter V

STEP-NCtoComplete
Product Development
Chain

XunW. Xu, University of Auckland, New Zealand

Abstract

This chapter addresses the issue of product development chain from the
perspective of data modeling and streamlining. The focus is on an
emerging | SO standard, informally known as STEP-NC, and how it may
closethe gap between design and manufacturing for acomplete, integrated
product development environment. This new standard defines a new
generation of NC programming language and is fully compliant with
STEP. Thereis a whole suite of implementation methods one may utilize
for development purposes. STEP-NC brings richer information to the
numerically-controlled machine tools; hence, intelligent machining and
control are made possible. Its Web-enabled feature gives an additional
dimensioninthat e-manufacturing can bereadily supported. A case study
toward the end demonstrates a STEP compliant, Web-enabled
manufacturing system.
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| ntroduction

In the manufacturing domain, there are two types of traditional product
development models, centralized model and collaborative model. In a
centralized model, manufacturing activitiesoccur withinasinglemanufacturer
or afew manufacturersthat havesimilar informationinfrastructures. Inthis
model, proprietary dataformatsarecommonly used. Inacollaborativemodel,
a middle tier is added using a neutral data exchange format. As such,
collaborativeactivitiesinthemanufacturingenvironment becomeeasier. Figure
lillustratesthedataflowsinthesetwomodels.

In Model A, both CAD and CAM systems use the same proprietary data
format. Over theyears, CAD/CAM systemvendorshavedevel oped different
dataformatsto support their systemsthroughout thedesi gn and manufacturing
processes. Thebenefitsof thismodel areobvious. CAD and CAM systemsare
unified by thesamedataformat sothat dataincompatibilitiesbetween CAD and
CAM systemsareeliminated. Furthermore, sincethereisnodata-transferring
barrier, system vendorshave morefreedomto model moreinformation. In
additionto puregeometry, integrated CAD/CAM systemscan cater for al the
activitiesranging from designto NC programming. Some of such systems
includePro/ENGINEER (with Pro/NC), CATIA and UGS. However, these
systemsarenot without problems. They assumethat dataexchangeduringa
product life cycle only occurs within one manufacturer or among a few
manufacturers that implement the same CAD/CAM system. When more
manufacturersareinvolvedintheproductlifecycle, itishard, if notimpossible,
tounify thosemanufacturerswith aspecific proprietary dataformat. Therefore,
the structure represented by Model A is deemed unfit for collaborative
manufacturing dueto dataincompatibility.

Model B aimsto sol vethisproblem by using exchangeabl eneutral dataformats
suchasIGES(Initial GraphicsExchange Specification). Neutral dataformats
provideamiddletier to connect CAD and CAM systems. With the help of
neutral dataformats, M odel B createsacol laborativemanufacturing environ-
ment and makes design data exchange possible for large projects at the
international level. Y et, someproblemsstill exist:

* IGESwasdesignedtoexchangegeometrical informationonly, soaddi-
tional designor manufacturinginformation (such asfeatureinformation)
withinaproprietary model isignored.
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