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relax their grip

Commercials
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* Instructions:
Call the pdf file like that:
Group X _ 1 key word_Responsible name

Mail Object :
SELECTION1819

PLEASE

Remember: the bibliography research is not a
list of materials used, but a presentation of
the topic, characteristics, environment and
problems!!!!
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2 Exercice 1 : Colonnes du Parthénon

Le but de cet exercice est de sélectionner un matériau au meilleur prix pour construire

les colonnes du Parthénon.

2.5.3 Rejetde C'Os

Pour affiner la recherche, la quantité de dioxyde de carbone émise peut étre utilisée
pour sélectionner le meilleur matériau. Celle-ci est fournie par CES pour chaque matériau
dans la section des propriétés écologiques. L' empreinte en émission de C'Os est reprise dans
la Tab.1. Il peut étre remarqué, dans ce tableau, que les empreintes en rejet de C'Oy sont

minimales pour le béton.

Mistakes

Matériau Béton | Ciment | Marbre | Calcaire Contrc?- Bois | Bois
plaqué | dur | doux
CO, [ke/kg] | 0,01 ] 0,9 0,13 [0,0147 [0,79 [9,82]0,36

TABLE 1 — Emission de C'O, pour les matériaux repris 2 la Fig.7.

Monday, November 19, 2018
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Matorialy Seluction
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FIGURR 12 - Liste des élements maximisant a la fois les index M) of My permettant
d'obtenir une canette résistante et peu diiee,

3.4 Conclusion

On remargue que, meme si de nombrenx materiaux penvent a priori remphic les cri-
téres énoncis pour remplir la fonction de canette, certains dentre eux devront dlee écartés

Universito de Lagn -10- Groupe 6
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g

Fatigue strangth at 1047 cycles (MPa)
g

Fircure 8 — Diagramme d’Ashby obtenu pour une hélice en ean douce

BB Mame Stage 2: Index
B Bronze 7,145
B stanless steel 6,9125
[l Commercially pure titanium 5,55e5
B Gras: 4,98a5
B Copper 4,855
B aluminum/Silicon carbide composite 11,2925
B commerdally pure zinc 8,5324
B Zirc die-casting alloys 8,34e4
B 2ge-hardening wrought Al-aloys 46824
B Cast Al-aloys 3,69e4

Ficure 9 — Matériaux obtenus pour une hélice en eau douce
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& Composite Materials

Moldable

Low Young’'s modulus to allow
conformation

Low resistivity to permit
conduction (pe <1000 uf.cm)

Case Study 21: .
) . Objective
Composite Materials for
Flexible conductors and percolation Constraints
Free
Variables
;(I.':I.HIEI‘Ir_'I fille R

e
III

L concentration .~
: ..._'_,.F

Hb) Critical concentratio
/ for percolation threshold

(a), Lower fille
concentration

Increase i elecineal conductivity

Choice of matrix,
reinforcement, configuration,
and volume fraction

For bulk conduction we need connectivity:
The array first becomes a conductor when a

1]

single trail of contacts links one surface to

the other, that is, when the volume fraction f
of the conducting spheres reaches the

percolation

threshold fc. Percolation

problems are easy to describe but difficult to

........................................................................................... " SOIVC.

Increazing concentration of conductive nanofillers

Monday, November 19, 2018

You can try at home to insert spheres!

Materials Selection
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& Composite Materials

Case Study 21:

Composite Materials for

Flexible conductors and percolation

Electrical resistivity (pohm.cm)

fadd+
el

=2l

Capper, cast (h.c. topper)
2014

i mmmmmmmmmmmmmmmm s eaen e e n e smmmmmmmmmmmmmmaaaaaa st m—dmmmmmm———————————aa et ——— Al === e e e e emamaad s
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o
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g1 i M " Wz
Young's modulus (GPa)
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Composite Materials

Continuous fiber (UD & O

Predicts the pefomance of continucis Sbed reinforced mateniak

Unidirectional = aligned fiber lay-up [07]
Pl Cuasi-abrope = multi-aeal lay-up [0 25745780 s
lairi .
Azsumpfians;
w Urafam rerdorcement destn batian
Unidieectinnal ~ Qusd-botenpie | | byt interfacial bonding
Finer crisntation w Material is fully dense
Uricirecticral =
Seurce Reconds
Malrix |. Butadmene nubber (unieinforoed) |
Fiher |. Copiper, cast {he. copper] |
Model Variables
Enter values or range of valees. For example, 1; 3; 8 or 1-8.
Filtai wihime lraction 1-50 = Bimber af values: &
Record Naming
Bty RAusbier
Fiber Lopper Uri
Contimuous fiber (UD & Q1)

Pradicts the performance of comtinuows fiber reinforoed materals

Unidirections] = alligred Tiber lay-up [1F]
Fiikeer, Chuasi- isobrogiic = misli-asal lay-up 07+ 45545750 |s
Wlwiris
Assumptions:
Ui e Bboswi | i s bl

= Uniform reinforcement distribution
w Paitict interacial bonding

Fiber arentstian ® Matenal & fully deres
| Couasi-matrope -
Source Recordd
Malrix |l Earfadiene nisher junnsrsanced) |
Fitser |l Copper, cast e copper) |
Mede] Variables

Enter values or range of waluss. For sxample, 1; 3; 8 or 1-2
Filer wolurme fraction -5 % Mumbser of values: & |
Recend Maming

Matri Hubber
Fiber |Copper Cuss




& Composite Materials

Case Study 21:

Composite Materials for
Flexible conductors and bter  Cogper Gt Gt ko Cmposte . o0t | |
percolation R = """\’:"':-“ﬁ" - ”---__Iu.lbtlerCm:;rhﬁ%sl]tijmk&mm;(:umu:r{m:ﬁ-ww--

M

a2

< B
. _r'

R S .1 i ;

: i s

Butadiang rubber (unisinforced) |

B - B R R Rr s B -

! ! |4 I i . |
w : R F B S (g [ ' |

S A S— L R S L |y — e |

Elactrical resistivity {pohm.cm)

1af:

N S S SRS UOUE SYUUUUPRS ¥ 1. | 1T .1 S

W2

T

Rubber | Capper Ui (Unidirectionsl Camposite) - 1% - TR D R
i B

w4 0,0 .01 Y i 11

i 1
' Young's modulus (GPa)




Case Study 21:
Composite Materials for
Flexible conductors and percolation

Materials that are good electrical
conductors are always good thermal
conductors too. Copper, for example,
excels at both. Most polymers, by
contrast, are electrical insulators
(meaning that their conductivity is so
low that for practical purposes they do
not conduct at all), and as solids go they
are also poor thermal conductors—
polyethylene is an example.

—f) kpE

}El = fKEH + (1

Monday, November 19, 2018
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Composite Materials
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e Composite Materials

Case Study 21:
Composite Materials for
Flexible conductors and percolation

[ Etectrical and thermal conductiviy | OFHC Copper

L =01 05 08 009
Percolation ; ] :
fimit = o

Electrical conductivity x (1/( ¢ Q.cm))

Thermal conductivity A (W/m.K)




Case Study 21:

Composite Materials for

Composite Materials

Flexible conductors and percolation

Electrical resistivity (pohm.cm)

e

9

»

3

Monday, November 19, 2018
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v Composite Materials

Case Study 21:
EREET _ Composite Materials for
Al gl l Sy ~ Flexible conductors and percolation

*ed0

- -.1”. || (L= P! JEJSRN S 1 I O N
o G T
| 'Butadiens rubber junreinforeed) . | |
T W, _': :; ..-. - __.. . :Il__ B

2
|

830

Elactrical resistivity {pohm.cm)

a5 0 =l 1|,

Rubstenr ¢ Cogper Uni (Unidirectionsl ;."..En'rlpm.il:e] SR
™, '

]
0z i Caopper, cest (h.c. copper)

Y e e
™ ' . / i e e
I . === e
) liubbsr ¢ Copper Ul {Unidirecbonal Composta) - 155 e e e M
Ul 1 el ‘Hfrj_.:":‘\;éﬁ-—?:‘.jgf A
- R ura |, Ta]

I}
Thermal conductivity (Wim.>C)



Composite Materials

Case Study 21:
Composite Materials for

Flexible conductors and percolation
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omposite Materials
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& Composite Materials

Case Study 22: Objective * Minimize distortion problems

Composite Materials for

) ) Constraints |+ Provide good electrical
Connectors that don’t relax their grip

connection
e Maintain clamping force at
| 200°C for life of vehicle
Copper Stainless steel

Free e Material 1 and 2; their relative
| \ \Qdff | — Variables thicknesses
~

There are kilometers of wiring in a car. The transition to drive-by-wire control systems will
increase this further. Wires have ends; they don’t do much unless the ends are connected to
something. The connectors are the problem: They loosen with time until, eventually, the
connection is lost. Car makers, responding to market forces, now design cars to run for at least
300,000 kilometers and last, on average, 10 years. The electrical system is expected to operate
without servicing for the lifetime of the car. Its integrity is vital: You would not be happy in a
drive-by-wire car with loose connectors. With increasing instrumentation on engine and
exhaust systems, many of the connectors get hot; some have to maintain good electrical
contact at temperatures up to 200°C.

Monday, November 19, 2018 Materials Selection 22



Composite Materials

Slainkess sieal, austantic, AlZ] 310, anneakd
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Composite Materials

Fredicts the performance of multi-layer laminates, combining diffferent materials and layer thicknesses

Bzosmplions:

» Perfect interfacial bonding betwesn layers
# Load is applied to upper surface

# In bending, no shear deflechion ooowrs

Source Records
Layer 2 (top) | Stainiess steel, austenitic, AISI 316L |
Layer 1 (bottom] | Copper-nicket stioy, CuNi30Mn1Fe, C71500, half hard (70/20 copper-mickel) |

Model Parameters
Thickness layer 2 (tog) 0.05 mm
Thickness layer 1 (hottam) |05 mm

ecord Naming
Layear 2 Steel

Layer 1 Copper




Composite Materials
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& Composite Materials

Slainiess steel. fermbc, AlS] 446, annaaked : i
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Composite Materials

Predicts the perlormance of mulli-layer laminates, combining diffferent matenals and layer thicknesses

Assumptions:

« Perfect interfacial bonding between Llyers
# Load is applied to upper surface

# In bending, no shear defliection occurs

Source Records
Layer 2 (top) | Stainiess steel femtic, AISI 446, annealed |
Layer 1 (battom) | Copper-nicked alloy, cast (nicke! gunmetal |
Model Paramelers
Thickness layer 2 (log) 0,05 mm
Thickness layer 1 (bcitom| s mm
Record Maming
Layesr 2 [S1me1 2

Layer 1 [copper 2




Composite Materials
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Composite Materials

Predicts the performance of multi-layer laminates, combining diffferent materials and layer thicknesses

Assumphbions:

» Perfect interfacial bonding between layers
= Load s applied 1o upper surface

= In bending, no shear deflection oocurs

lource Records
Layer 2 (top) | Stainless steel, femitic, AIS 446, annealed |
Layer 1 (bottom) [. Copper-nickel alloy, cast (nickel gunmetal) |
Viodel Parameters
Thickness layer 2 (top) 005 mim
Thickness layer 1 (bottom) | mm
tecord Maming
Layer 2 [steel 2

Layer 1 [copper 2




' Composite Materials
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l«' Composite Materlals
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& Possible Master Thesis Topics

MIM. S

‘etallic Materials Science
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& Possible Master Thesis Topics

Metallic Materials
in Additive Manufactur
Research and

Expertise
<>

Materials selection

Additive manufacturing and 3D printing
Physics of Materials

(Engineering of metallic materials)

Modeling

/

Collaborations
with "numerical"
teams

o\




Temperature [“C]
750 850

DTA [mW/ rr;g]

0,01 0,01

—— Condition A up to melting (WE4) ~——Condition A up to 1025°C(5B) ——Condition B up to melting

(BSEl Pattern QUlity#Pha :mn g

Px: 0.25 yrfi Mapsfze x.759¢:
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& \ P0551b1e Master Thesis TOplCS

- ~Microstructy Acterization of the laser
wem . clad 316L+SiC composite coating ...

MAG: 2000 x HV: 16.0 kV W

Monday, November 19, 2018 Materials Selection
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& Possible Master Thesis Topics

Microstructure changes
during process in Ti6Al4V
(EBM -Additive Manufacturing)

Monday, November 19, 2018 Materials Selection 36



Possible Master Thesis Topics

Post-processing procedures
on AlSi10Mg produced by SLM

Yield strods {MFH Uktimate tensile strength (MPa)

Lo . LEh
200 +39_"fi—-a‘ .
2ED

200

150

15

wq

L
510°C6hy 1

s bk

Elongation at break ()
14
12

SE' MAG: 3000 x_HV: 150 kV. : : 'y 10 » 3 '
i3 . a SE u;ﬂ:_z;\%wv: 15£@Wﬂ,
& ﬂ ’,zi;, '-‘_
4 %
I
=]

Bt buit
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Theoretical parenthesis : Cement (Portland)

500°C

s Clay H,0+Fe,05+Al;0,+Si0,

* Limestone CaO + CO,
900°C

« (Components

o — Aluminate - Setting
* Brownmillerite  4CaO - Al,05-Fe,0; C,AF | 209 by weight
* Belite 2Ca0 - Si0, C,S ] Gilicat Hardeni
. Alit Y — ollicate - araening
ite 3Ca0 - SiOo, Cs3S ) 809 by weight

Setting - fast exothermic hydration
C;A + 3CaSO, - 2H,0 (from Gypsum addition) + 32H,0 —— C;A - 3CaSO, - 32H,0

Aluminate reaction is immediate and gypsum is added to slow it down x Ettringite
) 15-20% of final
oo volume
(‘n//\r{\\m
sl
HU\E]/
Ho i‘1-1

1
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Theoretical parenthesis : Cement (Portland)

Hardening - slow hydration

Rigid calcium-silicate hydrate gel, C-5-H Portlandite or Calcium hydroxide
20-004 el ettring 20-25%
() CSAC4AF b) gel  ettringite

10 min §( /

Anhydrous C3S
cement

o
l
}

Fraction of C35 Consumed Heat Evolved

1
18 h 0.8
& 0.6
0.4+
—d
0.2+
.._C_.q
e |
& 0 T T T | T T T
3 6 9 60 120
Time (hours) Time (days)
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b
v Theoretical parenthesis : Titanium

* Discovered in the 1790

* Nowadays the main Ti ores are rutile
(Ti0,) and ilmenite (FeTiO,)

* Main rutile mines are Brazil,

meanwhile ilmenite mines are in South
Africa, India, USA, Norway e Australia

* Titanium extraction - Kroll process

Reduction wesp Vacuum Distillation

1. The ore rutile (impure titanium(IV) oxide) is heated
with chlorine and coke at a temperature of about (i 2C3+C~+ TG+ £OK/CO)
1000°C.

2. TiCl, can be reduced using either magnesium or
sodium.

3. Titanium(IV) chloride vapor is passed into a reaction
vessel containing molten magnesium in an argon
atmosphere, and the temperature is increased to
about 1000°C. The reduction process is very slow,
taking about 2 days, followed by several more days of
cooling.

Chlorination Purification

Electrolysis Titanium Sponge Crushing - Blending «
Packaging

Monday, November 19, 2018 Materials Selection 40
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Theoretical parenthesis : Titanium

1000°C
TiO, + 2CI, + 20 — TiCl, + 2CO

*  When itis cool, the reaction mixture is crushed, and dilute

1000°C hydrochloric acid is added to react with any excess magnesium
TiCl, + 2Mg — Ti + 2MgCl, to form more magnesium chloride. All the magnesium chloride
dissolves in the water, and the remaining titanium is processed

further to purify it.

Titanium sponge

Warning for all engineers

Traces of oxygen or nitrogen in the titanium tend to make the metal brittle. The reduction has to be carried out
in an inert argon atmosphere rather than in air.

Titanium is made by a batch process. In the production of iron, for example, there is a continuous flow through
the Blast Furnace. Iron ore and coke and limestone are added to the top, and iron and slag removed from the
bottom. This is a very efficient process.

With titanium, however, you make it one batch at a time. Titanium(IV) chloride is heated with sodium or
magnesium to produce titanium. The titanium is then separated from the waste products, and an entirely new
reaction is set up in the same reactor. This is a slow and inefficient way of doing things
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Case Study 23:
Eco-Audit selection
on a Glass Bottle

Evaluate the

eco-impact of a
product

Evaluate:
Transport
Static use

Eco-Audit

(=) Product information @
Mame: Bottled mineral water (100 units) - Glass Bottle

(=) Material, manufacture and end of life @

Qty. Component name Material Recycled content  Mass (kg) Primary process End of life
100 Bottle B Soda lime - 0080 Typical % 045 Glass molding  Recycle
100 Cap B Aluminum, 3105, 0 Typacal % 0,002 Rough rolling  Recycle
100 Dead weight (1 litre of wat 1 Mone
@ Transport
Name Transport type Distance (km)
Filling plant to Retailer 14 tonne truck 550
(*use @
Product life: 1 Years
Country of use: Belgium -
Static mode Mobile mode

[+ Product uses the following energy:
Energy input and output: | Electric to mechanical (electric mote

Power rating: 0,12 W o+

Usage: 2 days per year
Usage: 24 | hours per day

@ Repart @
Image:
Summary chart

| |
[ owmtmon |

[ Product is part of or carried in a vehicle:
Fuel and maobility type:
Usage: (4 days per year

Distance: 0 km per day

Mote: Static Mode: Energy used to refrigerate product at point of sale

Energy required to refrigerate 100 bottles at 4°C = 0.126W



Case Study 23:
Eco-Audit selection
on a Glass Bottle

Energy (MJ)

Il-—
—

Disposal EoL potential

-100 % Change
W Bottled mineral water {100 units) - Glass |

A

Material Manufacture Transport Use

+100
0%

CO2 Footprint (kg)

Material Manufacture Transport Use Disposal Eol potential

=100 % Change

+100
M Bottled mineral water {100 units) - Glass 1

0%

Eco-Audit

(&) Predhuet inforsatien G

|Bottied rineral water (10 uts) - Giass Botte

{7~} Manterial, manutaceure and end of Be €

Gy, Component rams

aterial

Recycled content  Mass fegl Primary process  End of e

00 Bostie B Socts bme - 0000 Typical % {145 ez mokiing  Recycle
0 Cop B Auminum M5 0 Typical % 000 Fowgh mling  Recycle
100 D wight i1 lire of wan [ 1 Noni
@ Tranzport
Hame AR Ty Cirtance {km]
| Filling plant bo Retailsr 14 tenne suck 550
D=0
Prooducr lite: 1 TRATE
Country of wa BT -
Static mode Mabile mode

] Presduct usis B i Biewineg @neney:

Enpgy ingt and ounpur: b 1 meckanical islecric monn -

[ Prawcht i part of or canisd in & whichs

Fuid s mahdlity oype:

Pt raling 012
Lsage: H
Usage: ]

(%} Repant @

I [ ] L 0 Ay per weal
days par yaar Distance: n ern et ity
e peer day

mage: Mot Slatic Madke: Srirgy wsed 10 maligisate procuct al point of saks

[irumse..|
[ ear |

Energy recparsd 1 ehigerate 100 baltles al £°C = 01209
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Case Study 23’:
Eco-Audit selection
on a PET Bottle

Evaluate the

eco-impact of a
product

Evaluate:
Transport
Static use

Eco-Audit

() Product information @

MName: Bottled mineral water (100 units)
@ Material, manufacture and end of life €
Qty. Component name Material Recycled content Mass (kg) Primary process  End of life
100 Bottle B PET (unfilled, amorphot  Virgin (0%) 0.04 Polymer molding  Recycle
100 Cap B PP (homopalymer, high  Virgin (0%) 0,00 Polymer molding Combust
100 Dead weight (1 litre of wat [§ 1 Mone
@ Transport @
Name Transport type Distance (km)
Filling Plant to Point of Sak 14 tonne truck 550

(%) use @

Product life: 1 Years

Country of use: Belgium .

Static mode Mobile mode

o] Product uses the following energy: __| Product is part of or carried in a vehicle:

Energy input and output: | Electric to mechanical (electric motan ¥ | Fuel and mobility type:

Power rating: 012 KW - Usage: 0 days per year
Usage: 2— days per year Distance: 0 km per day
Uisage: 24 hours per day
(%) Repert @
Image:  Note: |Static Mode: Energy used to refrigerate product at point of sale

Browse. |

Energy required to refrigerate 100 bottles at 4°C = 0.12k'W

| Summary chart |‘ A

o
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Case Study 24:
Combined Eco-Audit selection (CES 2009)
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Data=

100 Bottles in 3 recycling life cycles
(considered 1 kg of water)
Case Study 24: Considered Transport and Use (*the use
Combined Eco-Audit selection (CES 2009) depending to the object change his impact*)

Country: Belgium

| . Eco Audit PET secondoycleofife. prd x|

D Eco Audit Project

Product Definition ‘ Report |

Product name: [ New ] [ Open l [ Save -
1. Material. manufacture and end of life
Gty.  Component name Material Recycle content Primary process Mass {kg) End of life -
» Bottles Polyethylene terephthalate (PET) [=] 0% {virgin) + | Polymer molding - (0,032 Recycle
100  |Caps Polypropylene (PP} z 100% ~ | Palymer malding - (0,001 Recycle
100 |Water [~] -« |1 3
100 Bottles Polysthylene tersphthalzate (PET) z 100% - - | 0,032 Combust
100 Bottles Polyethylene terephthalate (PET) z 100% + | Palymer molding ~ |0.08 Recycle -~ L=
* - -
2. Transport
Stage name Transport type Distance {km)
4 14 tonne truck - 550
*
3. Use
Product life: 1 years
Country electricity mix: [Edgun ,]
Static mode Mobile mode
Product uses the following energy: Product is part of or carried in a vehicle:

Energy input and output: [Fnsﬂﬁ_.dladedlic v] Fuel and mobility type: [ v]

Power rating: 012 kw - Usage: I:I days per year
Usage: 2 days per year Distance: I:I km per day

Uszage: 24 hours per day
4 Report
Motes:  Second and Third cycle of life - Image:

Brows
-a- o Aot
- lear
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’ GLASS PET GLASS in BELGIUM
Energy (MJ) [Energy (MJ) |Energy (MJ)

1354,08323| 1475,55609 1354,083228
1162,35162| 262,163425 388,4996677

203,643| 155,72425 203,643
177,737143| 177,737143 177,7371429

Case Study 24:
Combined Eco-Audit selection
(CES 2009)

94,92 21,89 94,92

-1279,52098

-598,953162 -1279,520976

oONOULTL A WNPRE

Energy (M)J)
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' GLASS PET GLASS in BELGIUM
co2(kg) |co2(kg) |co2(kg)
1 73,6071374( 41,0329314 73,60713742
2 92,988132| 20,9730744 31,07997411
3 14,458653( 11,0564218 14,458653
Ca se Stu dy 2 4 . 4 12,6193371| 12,6193371 12,61933714
: ’ . . 5 5,6952 1,3134 5,6952
Combined Eco-Audit selection 8
(CES 2009) 7
8
co2 (kg)
250

200

150

100

50

-100

Results: Every recycling generation the
ditference betw. Glass and PET is lower.

If we consider production in large scale and

B GLASS CO2 (kg) mWPETCO2 (kg) ® GLASS in BELGIUM CO2 (kg)




b

Case Study 24:
Combined Eco-Audit selection (CES 2009)
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Case Study 25:
Eco-Audit selection
on an Iron

Evaluate the

eco-impact of a
product

Evaluate:
Transport
Static use

Eco-Audit

(=) Product information @
Mame: Iron

(=) Material, manufacture and end of life @

Qty. Component name Material Recycled content  Mass (kg) Primary process  End of life
1 Body B PP (copolymer, 20% tale Virgin (0%) 015 Polymer molding  Lancifill

1 Heating element B Mickel-chromium alloy,  Virgin (0%) om3 Wire drawing Downcycle
1 Base B Stainless steel, femitic, £ Typical % 08 Casting Landfill

1 Cable sheath B TPUI (molding) Virgin (036) 018 Polymer extrusion Landfill

1 Cable core B Copper, C14200, soft (v Typical % 0,05 Wire drawing Landfin

1 Flug body B PF (woodflour and mind  Virgin (0%) 0037 Polymer molding  Landfil

1 Plug pins B Brass, Cufn36, C26800, Typical % 0,03 Landfill

() Transport @
Name Transport type Distance (em)

Long Haul Air Freight Air freight - long haul 1,5e+04

*)use @

Product life: B Years
Country of use: United States ot
Static mode Mobile mode
] Product uses the following energy: ] Product is part of or carried in a vehicle:
Energy input and output | Electric to thenmal * | Fuel and mobility type:
Power rating: 17 kKW - Usage: o days per year
Usage: 52 days per year Distance: i km per day
Usage: 0,25 hours per day
(%) Report @

Image:  MNote: |Explore the change in CO2 footprint in the Summary Chart
when the Country energy mix for electric power is changed
(eg United States, France, Australia)

il




Eco-Audit

() Product information @

Name: Family car
Case Study 26: ® —
ECO'Audlt Selectlon Qty. Component name Material Recycled content  Mass (kg) Primary process End of life
] 1 Steel content B Low alioy steel, AISI 31« Typical % 850 Rough rolling Recycle
ona F ami Iy Car 1 Aluminium content B Aluminum, 3550, perm  Typical % 438 Casting Recycle
1 Thermoplastic content (PU [l] TPU(r) (molding) Virgin (0%) 148 Polymer extrusion  Landfill
1 Thermoset content B Polyester {cast, rigid) Virgin (0%) 93 Polymer molding Landfill
1 Elastomer content B Butyi / Halobutyl rubbe  Virgin (0%) 40 Polymer molding Lanafill
Evaluate the 1 Glass content B Borosilicate - 2405 Typical % 40 Glass molding Recycle
= 1 Other metal content B Copper, C14200, hard (+ Typical % 61 Extrusion, foil roling  Recycle
€co-1im aCt Of a 1 Textile content B PE-LD (molding and ext Virgin (0%) 47 Polymer extrusion  Landfill
product
() Transport ©
@ use ©
Product life: 10 Years
Country of use: World v
Static mode Mobile mode
Evaluate : [] Product uses the following energy: W] Product is part of or carmed in a vehicle:
. Energy input and output Fuel and mobility type: | Gasoline - family car v
Mobile use ’
Power rating 0 kW Usage: 1250 days per year
Usage 0 days per year Distance: 100 km per day
Usage: 0 hours per day
(@) Report @
[ I Image: Note: |
I Detailed report |




Eco-Audit

Portable space heater
@ Material, manutacture and end of lite €

Cty. Component name Material Recycled comtent  Mass (kg) Primary process End of life
Ca se Study 2 7 . 1 Heater casing B Carbon steel, AISI 1010, Typical % 5.4 Extrusion, foil rolling Downcycle
1 Fan B Carbon steel, AIS| 1010, Typical % 0,25 Extrusion, foil roling  Downcycle
Eco-Audlt Selectlon 1 Air flow enclosure (heat sh ] Stainless steel, ferritic, ¢ Typical % 04 Extrusion, foil rolling Downcycle
1 Motor, rotor and stator [l Castiron, gray, fake g Typical % 0,13 Casting Downcycle
on an Portable space 1 Motor, witingconductors [l Copper, €14200, soft v Typical % 008 Wire drawing Downcycle
h t 1 Motor, waring: insulation [l PE-HD (high molecular  Virgin (0%) 0,08 Polymer molding Landfill
ea er 1 Connecting hose, 2 meter [ Natural rubber (unreinf  Virgin (0%) 035 Palymer molding Landfill
1 Hose connector B Grass, Cufn36, C26800, Typical % 0,09 Extrusion, foill ralling Downcycle
Evalu ate the 1 Dther cormponants B P dow viscosity, moldi | Virgin (0%) 022 Polymer molding  Landfill
1 Gas canister B 20 MNone
eco-impact of a |
product Ok ]
Mame Transpaort type Distance (km)
South Korea Factory o US  Sea freight le+D4
US Port to Point of Sale 32 tonne truck 600
@ use @
Product life: 3 Years
Evaluate: Country of use: Waorld .
Transport Static mode Mobile mode
[of] Product uses the Tallowing energy: of | Product is part of of cantied in a vehiche:
Static use Energy input and output  Fossil fuel to thermal, vented system Fuel and mobility type:  Diesel - light goods vehicle -
Mobile use Power rating: 53 LU Usage: 300 | days per year
Usage: 10 days per year Distance: a5 km per day
Usage: F heurs per day
(=) Repert @
| 5 chart Image: Mate:
ummary
[ oeatearepon




