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Introduction

Large-scale engineering projects such as
those performed within the Aerospace
iIndustry produce and store large volumes
of Information such as  project
requirements, technical design
specifications and test strategies. Many of
these data are stored as unstructured
text. Understanding and managing this
iInformation Is important as these data
contain vital information on business and
manufacturing processes. Therefore, this
research proposes an argumentation
based approach to handle design change
management, in which large amounts of
information need be effectively and
efficiently processed. A use case based
within the Aerospace domain has been
developed.

Argumentation

Argumentation Is an Iinterdisciplinary field
applied In various areas such as
philosophy, linguistics, communication,
law and sociology [1]. Computational
Argumentation involves the detection of
various elements of an argument such as
the claim, facts, rebuttals, warrants,
backing and qualifiers as outlined In
Toulmin's Influential model of
argumentation [2]. Relationships
between these elements are built by
leveraging natural language processing
and computational reasoning. Important
approaches applied to formalize
argumentation are:

» Classical Logic

« Defeasible Reasoning

* Probabilistic Argumentation

Use Case

An Aerospace use case: Thermoplastics
vs. Thermosets Is presented. This use
case compares and contrasts the
rationale for selecting a particular
composite material for the construction of
an aircraft wing applying argumentation
within a PLM setting.

Conclusion

By applying an argumentation based
approach we aim to provide decision
support to PLM users by enabling partial
automation of decision capture and
extracting and reasoning with arguments

from unstructured text.
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contain around 2-3% lithium along with copper and magnesium alloying elements
[21]. Low density Li-Al alloys are attractive to the aerospace industry as structural
weight reduction is a very efficient means of improving aircraft performance.
‘ ‘ Commercial aluminum-lithium alloys are targeted as advanced materials for EXtraCted Arg u m ent
- aerospace technology primarily because of their low density, high specific modulus, Y o
Meta DO C u m ent and excellent fatigue and cryogenic toughness properties [22]. Recent alloy Cl a.SS Ifl ed
, s REtrleval developments have produced a new generation of Al-Li alloys which provide not [
_ only density weight savings, but also many property benefits such as excellent
) corrosion resistance, good spectrum fatigue crack growth performance, a good -
strength and toughness combination and compatibility with standard manufacturing m
techniques. This results in well balanced, light-weight aluminum alloys.[23] Arg u m ent u CO u nter
~ S .
.The combination of thhlu.m (Li} to Aluminiu m (Al) may substantially rgduce the . Arg u ment
weight of aerospace alloys, since each 1 wt.% Li added to Al reduces density by 3% -
‘ DOCU ment and increase in elastic modulus. Al-Li alloys employed in aircraft applications, where -

the weight savings affected by using these low-density alloys greatly reduce the
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and increases performance. In contrast to new materials systems

| costs
such as fiber-reinforced composites, low density Al alloys do not require large

SI m I I ar I ty B aS ed capital investments by the aircraft producer in new fabricating facilities. This cost
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avings can more than offset the greater performance increment, which composites
may offer, resulting in Al-Li alloys being substantially more cost effective than
composites in some applications. Fatigue crack growth resistance in Al-Li alloys
generally is very high; this is important in damage-tolerant structures such as lower
wing surfaces|[20]. The superior fatigue crack propagation resistance of aluminum-
lithium alloys, in comparison with that of traditional 2xxx and 7xxx alloys, is
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