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A general introduction to LCA

The meaning of comparing functions and not materials ‘

IT HAS NO SENSE TO COMPARE

MATERIALS MATERIALS BUT ONLY FUNCTIONS
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disposal
e The material life-cycle
PRODUCTS ‘ [:» LIFE-CYCLE ECO-EFFICIENCY
(ENERGY SAVING,

RECICLABILITY,...)
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From design to eco-design ‘

b " .
A CapRmer GRANTR

Market need:
design requirements

——————— o
Design tools Material data
needs

Function modeliing Diata for ALL materials,
B - low precision
Viabiliey sludies and detail

Approximate analysis

Geometric modelling
Data for a SUESET of

miaterials, higher
precision and detail

Simulations methods
Cost modelling

Componenet modeling|

Finite-slement Data for DME material,
modelling (FEM) 3 highest precision
and detai
DFM, DFA
——

Product . . .
specification ™= Prototyping, testing, production

ENVIRONMENT
(LCA)
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GRANTRA

=P Cenerally positive influence

—p»- Generally negative influence
=P Both positive and negative influence
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Environmental burden
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Environmental burden

I ]
Inputs (energy, raw materials,
semi-finished products,...)

Product/Service

Considered system
(activity, product
or service)

Outputs (emissions to air, to water,
waste, by-products, ...)
]
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Environmental burden: parameters ‘ o
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ED ==
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(RENEWABLE/NOT RENEWABLE) |
(RENEWABLE/NOT RENEWABLE) 3

IMPACTS TO LOCAL SCALE (NOISE, SMELL,....BIODIVERSITY, THAT

CRE NOT CALCULATED BY LCA)

IT IS THEN POSSIBLE TO SPEAK ABOUT ENVIRONMENTAL BURDEN
OR IMPACT OF A PROCESS/PRODUCT ONLY WHNE ALL THESE
PARAMETERS ARE CALCULATED AND ASSESSED.
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Eco-efficiency ‘
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Example 1

PAPERBOARD FROM VIRGIN FIBERS (100%) OR FROM RECYCL ED (98%): about

20 g for 500 g of pasta :

(=]

ORIENTED PP FILM: about 4 g per 500 g di pasta

@ ? BIOPOLYMER...... ?
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Example 2

CAMBRIDGE

UNIVERSITY OF

GRANTRA

Production energy, Hp (MJ/ kg)

Production
energy [ kg
'l.
E% Metal ma'lnx
h . {8 composites
_-Sapphire . /
Al nitrice
- PTFE aBS Y
L PVC=pRed] GFRP
ey PE
Glass —
= Castirons Wood bqrc
Brick composites
~a
Gonerate
Ceramics Metals Polymers i Composites
T T

Material family
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Example 3: project constrains

Property of
PININFARINA
and MISSAGLIA

| } M - -
Missaalia

A bed-side table project development

Constrains:
It is a structural material;
Antibacterial;
Fire resistant;
Weak acid and weak alkali resistant

UV ray resistant and wear resistance

colored;

water resistant;
not-toxic;

Vickers hardness: > 8 HV
Elastic limit: > 20 MPa

Fatigue limit (10.000.000 cycles): almost 8 MPa

1. Mould charging
coot l
K
3. Mould rotation
and cooling

Powder [ ,
e
Mould—3 2
Plate —

Heat
Y 1] >
et ~r
-

2. Mould rotation
and heating

A Producl»O F ]

4. De-moulding
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Example 4: yogurt cups ‘

THE SYSTEM AND THE ALTERNATIVE MATERIALS

9DVHWWR LQ 36
WHUPRIRIUPDWR |

9DVHWWR LQ 33 'LVWULEXWLRQ
WHUPRIRIUPDWR

9DVHWWR [O—FDUW 67$%./,0(17
9DVHWWR DHFR WR "

N

&$67(/ 681
9DVHWWR LQ|36 3,(7(52 )DVH G XVR
WHUPRIRUPDWR GH®®gLQH

9DVHWWR LQ FDUwDQ
GLVDFFRS|SLDELOH * Yogurt

production and
9DVHWWR L©Q packaging (QG Rl oLIH

[ opvHWWR LQ 3/3}+6D *HT

|
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How to use an eco-materials selector to solve such a problems

e Ovsmmor GRANTA
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Example 3: results

There are about 140 materials
that comply the first selection
(screening) assuming a

reference behavior of preferred
materials such us PE and ABS

ABS (10% Sl Stl )
ABS (20% Giass o, Incton Mokng)

63 (205 ony & 1 Injection Molding)
253 (300 i P, ecion Vo)
ABS (0% Aluminum Fiake)

ABS (7% Stainless Steel Fiver)

ABS (Extrusion)

'ABS (Flame Retarded, Mokding and Extrusion)
ABS (Heal Resisant,injection Molding)

ABS (High-impact, Injection Molding)

'ABS (Injection Moiding, platabie)

ABS (Medium-impact,Infection Molding)

'ABS (Rubber Modified, Ijection Moiding and Extrusion)
ABS (Transparent, Inection Molding)

ABS/PVC (Flame Retarded)

SA Exusion. necton and Blow Moldng)

ASAIPVC (Urlied)

Renfonie (b

Aeronitie (Hih mpact Exrusion

Acrylonirle (inecton Mol

cyone (dding nd xuson)

B

Cellulose Filled, Modified)
M (Alpha Gelliose File)

MF (Glass Fi

ME (R:

MF (Woodlour Filler)
PA (Type 66, 40% Aluminum Flake, EMI Shielding - conductive)
PBT (25% Random Glass Mai)

PBT (30% Glass Fiber)

PET (30% Glass Fiber, Flame Relarded)

PBT (30% Long Glass Fiber)

PBT (40% Long Glass Fiber)

PBT (50% Glass Fiber)

PBT (60% Long Glass Fiber)

PET (7-15% Glass Fiber, Flame Retarded)

PET (General Purpose)

PET (impact Modife

PC (20-30% Long Glass Fiber)

PC (30% Glass Fi

PC (30% Glass Fiberf2% Silicone)

PC (50% Long Glass Fi

PC (High Viscosity, Molding and Extrusion)

PC (Low Viscosity. Molding and Extrusion)

£E {copoymer, Hot-neat)

PCT (409% Glass Fiber and Mineral)

PE (20300 Long Glass e, High Densiy)

PE (30% Glass Fiber, High Densily)

PE (Crosslinked, Molding

PE tigh Doy, Hoh Nolecuar Weigh)

PE (High Density, H

PE (toh Densiy. Lowiedum Nolecular yeghy

PMVA —Cast Sheet
PMMA (Heat Resistani)
PMMA (Impact Modied)
PMMA (Molding and Extrusion)
PMMAIPC (Unille
POM (203 Glass-filed Homo-polymer, UV Stablized,)
POM (UV Stabilized Copolymer)
POM (UV Stabilized Homo-polymer)
te Filed)

PP (10-20% Glass Fiber, Copolymer)
PP (10-30% Glass Fiber, Homopolymer)
PP (10-40% Talc Filled, Copolymer)
PP (10-50% Mica, Homopolymer)
PP (20% Calcium Carbonale Filled)
PP (20-30% Long Glass Fiber, Homopolymer)
PP (30% Calcium Carbonale Filled)
PP (30-40% Glass Fiber, Copolymer)
PP (40% Calcium Carbonate Filled)
PP (409% Glass Fiber, Homopolymer)
PP (40% Long Glass Fiber, Homopolymer)

P (40% Mica Filld, Impact Modfed, Homopolymer)
PP (Clarfed, Copolymen)
PP (Clarified, Homopolymer)
PP (Copolymer)

P (mpact Modiied, Copolymer)
PPOIPS Aloy (1% Glas o)
PPOIPS Alloy (20% Glass Fiber)
PPOIPS Alloy (30% Glass
POIPS Aloy (104 Aamnam Fak)
PPOIPS Aloy (High Glass Transition)
PPOIPS Alloy (Impact Modified)
PROIPS Alloy (Mineral Filler)

PS (High Impact)
(High Impact, Flame Retardant)

PS (MediumiHigh Flow)

PUR (40-500% Long Glass Foer. Moldng)

PUR (50% Long Glass Fiber)

PUR (60% Long Glass Fiber)

PUR (Casting Resin, Unsalurated)

PUR (Molding)

PVC (20 Glass Fiber, Molding)

PVC (Chlorinated, Molding and Extrusion)

PVC (Rigid, Lead Stabilized, Molding)

PVC (Rigid, Molding)

PVC (Rigid, Tin Stabilized, Molding)

PVCIPMMA (Unfilled)

SAN (30% Glass Fiber)

SAN (20% Glass Fiber)

SAN (Mold:

E (High Densty, Ul
DT (154 Gss Fiven
PET (15% Glass Fiber, Easy Processing)

PET (15% Glass Fiber, V-0 1/32. Flame Retarded)
PET (15-20% Glass Fiber, Flame Retarded)

PET (30% Glass Fiber, Recycled Content)

PET (30% Glass Fiber. Flame Retarded)

PET (35% Glass Fiber and Mineral, Recycled Content)
PET (35-45% Glass Fiber and Mica)

PET (40% Glass Fiber, Flame Retarded)

PET (40% Long Glass Fiber)

PET (45% Glass Fiber, Recycled Content)

PET (unfiled, crystalie)

SAN (PMMA SAN Graft Copolymer)

SMA (16% Glass
SMA (20% Glass
SMA (2% Long Glss Fiber)

‘SMA (impact Modified
‘SMA (Molding and Extrusion)

SPS (10% Giass Fiber)

SPS (20% Giass Fibe

SPS (30% Glass Fiber 10% PTFE 296 Siicone)
SPS (30% Glass Fiber 15% PTFE)

SPS (30% Giass Fiber

SPS (40% Giass Fiber 5% PTFE)

www.studiolce.it

Example 3: material selection results (ranking)

Parametro da a
Water resistance Good Very good
uv Average Good
Wear resistance Poor Good
Weak alkali Good Very Good
Weak acids Good Very Good
Price 35 1
Indice E/ - 1 0dg
Fatigue limit (MPa) 10 80
Vickers hardness 8 80
Elastic limit 12 100
Shearing stress 0,2 2
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Example 3: LCA results

O 0 &
PP injection moulding  PE injection mouiding  PE rotati  onal moulding ABS injection moulding  ABS rotational
moulding
GWP (uf. = 1 kg)
kg CO2-e O
PP injection moulding PE injection moulding ~ PE rotati  onal ABS injection ABS rotational

moulding moulding moulding
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Example 3: further comparisons

Solution A: Surface Nano-Technology solution with
plasma eco-efficient processes to obtain special
functionalities for decorative applications before
applying a varnish finishing or virus/bacteria/DNA
molecules barrier properties as well as aseptic
surfaces.

Solution B: To add a specific additive in the
polymer granulate formulation in order to reach
the required functions.
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Environmental Product Declaration: ISO 14020

@®

Sﬁ
OTHER LABELS G

www.studiolce.it

Environmental Product Declaration

Transparency
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EPD: how the system works ‘

Product Category Rules document

PCR

The Environmental Product
Declaration Document

GEDnet
EPD —
ISO 14025 | we==> ||\ TERNATIONAL |
I‘ SCHEME "\
ISO 14040 | w==>

Life Cycle Assessment study

“

<=

LCA

EPD

Certification Body

Accreditation Body |g
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EPD: how the system works

GENERIC
ISO 14040

EPD INTERNATIONAL SCHEME

(SO 14025)

PCR (PRODUCT CATEGORY RULES)

v
SPECIFIC
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Information on Cambridge Engineering Selector
available on

Or
( and

www.studiolce.it

Environment Park, 18 April 2007

12



