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Selection and design of composite materials
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Multiple models in multiple scales

MODEL 1: MODEL 2: MODEL 3: MODEL 4:
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Decision making in composite materials

OPERATIONAL
requirements

FUNCTIONAL
requirements
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Low rolling resistance

Low noise

Resistance to wear
Resistance to ageing
Resistance to absorbity
Ability to damp unevenness
Troublefree operation

Appropriate stress-strain characteristics
Optimum inflating

Prevention of aquaplaning

Optimum adhesive properties

Static and dynamic balance
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Low price
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reqUIrementS Accessible production technologies

Long life

Low mass

MATERIAL

. Good mechanical properties
requirements

Ability to be retreaded
Ability to be recycled
Resistance to weather conditions



Business decisions are complex
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Need of a paradigm shift

Decisions require workflows involving different
types of models and their coupling and linking at
different scales

Need of interoperability standards



The BPMN and DMN standards - =t
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OBJECT MANAGEMENT GROUP

Business Process Model and Notation 2.0

Decision Model and Notation 1.1
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The BPMN standard
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The DMN standard
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Example of a business process where decision logicis -
modeled with process flow elements qél



The DMN standard

v

DMN decision table for execution
F Input Output
localLicense clusterLicense localResources clusterResources canBeExecuted executionLocation
boolean boolean boolean boolean boolean string
1 true - true - true local
2 = true = true true cluster
3 - - - - false nowhere

Example of a business process where decision logic is Q/
modeled with a decision table g



How to aim to decision making using BPMN and DMN
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Composite leaf spring

Design a leaf spring using carbon reinforced
polymers in parallel with glass-reinforced
polymers.

Production rate: 72000 parts/year

50% weight saving versus steel



Technological solution bases on polymer
matrix reinforced composites

isothermal central injection
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Business process analysis with BPMN and DMN
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The selection of technological routes
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The Business Decision Support System: an example
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_Integrated workflow

| coveringé'l'l scales and process stages supporting interoperability
~for modelling physical phenomena in the composite material
. deS‘ign and selection

/ Standaf"&l solution

'solution based on the two well-defined standards BPMN and
- DMN for business processes and decisions respectively.

Y Decis_i'on support

| __'ot;h'éutomatic and human-based decisions are supported

N b
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