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StaCast Project Presentation

Introduction
The StaCasproject specifically addresses Aluminium alloysridoy production and promotes the
transformation of this field in a quality/efficieplriven and integration-oriented sector, thanks to
the elaboration of:
- a Workshop of Agreement on Defects classificatmmAluminium alloys castings;
- a Workshop of Agreement on Mechanical Propertie&lddbundry alloys;
- dedicated guidelines and engineering rules to bplayad in design and manufacturing
chain of Al alloys cast components by mechanicalgiers and foundry-men.
To reach these targets, in the opinion of Sta@egiosers, four main issues have to be addressed:
(1) the strategic role of Aluminium Alloys for the futuof EU Foundry Industry;
(2) the need of having standard tools for identifyirdedts in Al Alloys cast products;
(3) the need of having standards for evaluating mechhbehaviour of Al foundry Alloys;
(4) the need of engineering rules for the mechanicsibdeof Al alloys castings.

Issue (1):

the strategic role of Aluminium Alloys in EU Foundry Industry

Aluminium alloys have become, in last years, mare more relevant in view of eco-sustainability,
because of their low density, coupled with good ma@écal and corrosion properties.

The key-application of cast Aluminium alloys is thgtomotive and transport field, with a growing
trend, supported by the reduction achievable ihdaesumption and emission.

Cast Aluminium alloys components for automotive arestly (60-65%) manufactured by High
Pressure Die Casting (HPDC), thanks to the higliywtion rate and to the complexity of shape
which can be obtained. EU HPDC production of Aluinin alloys components can be on average
estimated at 1.5 millions of tons/year, and is yagarried out by SMEs: there are about 1500
HPDC foundries in EU (particularly in Italy, Germaand Spain). A complementary important
process of production is Permanent Mold gravityings

The vast potential cAluminium Alloys EU Foundry Industry strongly needs a coordinated set
of Support Actions, in which a central activity is the elaborationngiw and advance8tandards
particularly in the fields of Defects classificatiand Mechanical Design, which are mutually inter-
related.

Issue (2):

standard for defects identification in Aluminium Alloys cast products

The final properties and in-service behaviour aftgaoducts are always related to microstructural
features and to defects: both microstructure arfdctle are the results of process stages, alloys
properties, and design of dies and tools. The fifiestion of key-variables, the knowledge of
variable-defect relationships and the implementatd real time sensor devices to monitor these
variables will allow, in future, control of theqaess to achieve “zero-defects production”.

The achievement of this ambitious target will bedm@ossible by the use afnew EU Standard

for the Classification of Casting Defectswhich will help EU Aluminium alloys foundries at
promptly performing corrective actions to redudedelate defects. Such a Standard will also be a
useful “communication tool” among all the actordhe design and manufacturing chain.
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Recently, in year 2010, the Italian AssociationM#tallurgy, after carrying out a 2-years survey
carried out involving about 50 Al alloys foundriesiggestedH. Gariboldi, F. Bonollo, P. Parona,
Handbook of defects in HPDC, AIM, Milano] a new classification approach, based on a 3-levels
defects individuation:

- morphology/location of defects (internal, extermgpmetrical);

- metallurgical origin of defects (e.g. gaseous pitypsolidification shrinkage, etc.);

- specific type of defects (the same metallurgicammenon may generate various defects).
The path to elaborate a newStandard on Defects Classificationas implemented in StaCast
Project, will be the development, elaboration amtbnsission of a related CEN Workshop of
Agreement (CWA).

Issue (3):

standards for evaluating mechanical behaviour of Aiminium Alloys

The achievement of high-quality Aluminium alloysst@roducts is strongly required by the end-
users, being the driving force for the innovatiorthis field. This target can be reached if defatts
castings are minimized and microstructure is oédj taking into account all the main variables
related to the alloys employed and to the procesditions.

The development of mew Standardis stronglyneeded in order to correcthgvaluatethe effective
mechanical potentialof Al foundry alloys.

The current Standard employed for defining mecremooperties of Al foundry alloys is EN 1706,
which collects UTS, YS, elongation values, reportedly for guidance”. According to this
Standard, the UTS values are almost constant fdiRIDC alloys, and certainly under-estimated
and conservative. The recently concludsBdADIA EU IP-SMEs Project New Automotive
components Designed for and manufactured by Intelligent processing of light Alloys, 2006-2010,
Contract 026563-2) demonstrated that the real mechanical potenfi@ldoundry alloys can be
accurately defined by means of properly designresiee dies. In this way, for instance, the UTS of
EN AC 46000 and EN AC 46100 alloys is 308 MPa abd BIPa, respectively.

Thepath to elaboratea newStandard on foundry alloys mechanical behavioyras implemented

in StaCast Project, will be the development, elatbon and submission of a related CEN Workshop
of Agreement (CWA).

Issue (4):
engineering rules for the mechanical design of Allys castings
During the design stage of a component it is furelaad to have the “combined” knowledge of:

- the alloys “mechanical potential” achievable iniopted casting conditions;

- the influence of microstructure on mechanical behay

- the negative effects due to the various kinds amodust of defects induced during the

casting process.

The design and manufacturing of Al alloys cast congmtsneedthe availability of dedicatediles
and guidelines in order to correctly make use of the tm@w standardsobtained in issues (2) and
(3).
The already mentionedADIA project, together with thEDEAL project (ntegrated Devel opment
Routes for Optimized Cast Aluminium Components, 2002-2005, Contract GRD2-2001-50042)
demonstrated that the optimization of propertiescaét components can be achieved using
integrated software tools (for alloy selection,ga®ss simulation, mechanical behaviour prediction,
cost evaluation, etc.), characterized by multis¢abno, micro and macro-scale) models, adequate
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processing solutions and simultaneous engineempgoaches, allowing the so-called “Intelligent
Processing” of light alloys.
Such projects demonstrated that:

- microstructural features can be calculated by gaation times predicted using numerical
simulation;

- defect content can be evaluated by the use of atioalrelated quality criteria;

- the effective distribution of mechanical propertiean be reasonably achieved by
implementing into software tools experimentallyided process-microstructure-properties
correlations.

The path to elaboratenewDesign Guidelines and Rulesas implemented in StaCast Project, will
be constituted by definition of structure and catgeelaboration of draft and final/public version.

StaCast Work Plan and Consortium

The set of activities of the StaCamsbject will be supported by a consistent work-plgiving the
StaCast Projedhe intrinsic driving forcdo achieve expected results. The work-plan is @lgted
into 6 WPs on a duration of 18 months, logicallgaized:

- to focus the standardization needsR(1);

- to support the development of new EU Standand3Z andWP3);

- to elaborate new guidelines for using such Stadwde mechanical desighiP4);

- to disseminate the knowledge on and promote skeotinew Standards and Guidelin@&5);

- to integrate and manage the overall Projage6).

The balance amongst partners is optimal, with 3v&hsities with specific background on various
issues related to Al alloys foundry, 2 Associatioggresenting various subjects (and particularly a
high number of SMESs) and one Standardization boaetl, used at cooperating with CEN (Figure
1).

All Partners

WP1 Focussing Standardisation needs
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Figure 1. Characteristics and role of Partners in the frafgétaCast Consortium.

In detail, the Universities of Padova (DTG), Aal&iTA) and Trondheim (NTNU) have the role of
coordination, data collection and elaboration ewbof standards and guidelines. ParticuldDyG
(Coordinator of the whole Project) is focussed efedts and mechanical properties correlations,
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GTA is focussed on high-pressure die-cast componerdsra@lated mechanical properties and
NTNU is focussed on gravity die-cast components arate@ldefects and mechanical properties.
The ltalian Association of MetallurgyA(M ), as Industrial Association, a®ACE, as Federation

of Aluminium Consumers, support data collection afidsemination of project results. The
UNIMET , as Italian Standardization board of non-ferrolleys, has the role of information
organization according to standard structure andtefaction with CEN Al alloys Committee.

This is a project in which many partners aim atkimay together to learn from each other needs and
collectively contribute to accelerate the speedwvhich new standards might be applied in a
strategic EU field, such as foundry production ¢faloy components and to help this industrial
sector to compete more effectively in internatiomalrkets.

Impact of the StaCast project

The current scenario, in which the main playersFoandry, Foundry Supplier, Alloy Producer,
Engineering Company, End-User, is shown in FiguaeThey are used to have a role single
players’, without significant interactions among them arging a limited number of standard tools.
The new scenario (Figure 2b), expected after tipdodation of StaCasbbjectives, is characterised
by the 2 new Standards, strongly promoting a sicgmt interaction among End-User, Engineering
Company and Foundry, and based on the guidelinesil&s elaborated by the Project. New
standards will support also Alloy Producer and @haality Evaluation Dept. A group of “single
players” is “converted”, by the results of StaC&sbject, into a balancettam, focussed on
knowledge based tools to assure products qualdypamduction efficiency.

Nowadays, Al alloy foundries are highly limited tryo-quality costs”. Considering that scrap rates
range from 5 to 15%, it can be estimated that eyegr in Europe 150.000 to 250.000 tons of
aluminium alloys are molten and cast only to predscrap.

The availability of StaCagesults (i.e. the two new standards) will offer Eduindries a relevant
tool to improve quality and reliability of their guiucts and to increase the robustness in their
approach to customers. Moreover, each action aswtriem terms of scrap reduction immediately
causes reduction in the energy consumption.

Finally, the StaCast project will have a positivepact on all the members of the supply chain,
particularly by:

- positively influencing the robustness in mechand=dign of theengineering companies

- increasing thalloy producers possibility of supporting foundries in alloys s&len;

- increasing thefoundries possibility of interacting with customers in a camrent
engineering approach;

- offering end-users(e.g. automotive companies) the possibility of Ewmg components
produced with a more knowledge-based approach,ithpioving the technological margin
of their products (improved reliability and safetgpst optimization, reduced time-to
market).

StaCastvill focus on needs of and benefits to SMEs invhkie chain performing:

- vertical integration, because the entire value-chain, from knowleddrerfpmena & structure),
control and manufacturing (cast products) and teldyy (equipment, sensors, processes) will be
considered in StaCastandards and guidelines;

- horizontal integration, because such standards will be intrinsically &T Snulti-disciplinary
nature, thanks to the combination of materialsrsx@e manufacturing and mechanical design.
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Figure 2. (a) Actual scenario and (b) new scenario in deaigd manufacturing chain of Al alloys
cast components after the exploitation of StaClagotives.

(@) (b)

The StaCast website

A dedicatedWebsite (www.stacast-project.ojg(Figure 3) has been designed for the StaCast
project needs with public and restricted area, ukliclg discussion forum for partners,
guestionnaires, general info, document sharing, ididtrative & technical databases, events
calendar.
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Figure 3. StaCast websitevvw.stacast-project.ojg
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