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HOW LONG WILL IT LAST?
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IF DEMAND GROWS...

some key resources will be exhausted more quickly
if predicied new technologies appear and the
papulation grows

ANTIMONY 1520 years  SIVER 15-20 years
HAFHIUM  ~10 years TANTALUM  20-30 years
INDIUM  5V0years  URANIM  30-40 years
FLATINUM 15 years TINe 20-30 years

e ligeres od available

26 May 2007. David Cohen, “Earth's natural wealth: an audit”
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WEEE can be a a cost efficient source for raw materials

Primary raw materials Secondary raw materials
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, In which
resource and capital investments
move through the system to

become waste,
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Industrial
ecology
elements Material flow analysis

Life cycle assessment
Industrial symbiosis

Design for Environment Policy approaches




Government perspective

Environmental assessment of system choices:

Optimization of waste management systems
-Recycling of materials?

-Paper (should it be burned?)

-Glass (recycling worth the effort?)

-Organic waste (incineration, composting, gasification?)

Energy systems (e.g. Biofuels)

Packaging systems (bottle or cans for beer packaging?)
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Industry perspective

Product development

-Identification of hot spots

-Integration of environmental considerations

Marketing

-ecolabels

-environmental declarations, documentation

Environmental management system

-LC perspective in management
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Citizen perspective

Green consumer behavior
-What is the environmental impact of the product?

-Which product has the lowest impact?

-Which solution has the lowest impact? Dishwashing by hand or by dishwasher?

Consumer
environment

Stimulus

Product (Service) % Buying decision

Value (Benefit) to the consumer

Consumer

© Possible consumer benefits from ecoproducts:
- Material benefit : lower Price, lower cost of ownership

- Immaterial: convenience, fun
- Emotional: feel good, quality of life, less fear.

Consumer needs
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Sustainable Development

Global Competitors | |Shorter Product Life Cycles] Legal Framework BACKGROUND

> Companies face new challenges and
have to cope with new challenges, risks,
uncertainties, and changes concerning:
> globalized market conditions,
> Social and legal framework,
> new technologies and
> different and changing
requirements during the product
life cycle.

> The consideration and integration of
economic, ecological, and social
requirements, the development of

innovative products and services, and
Fluctuant Production | | Technologies & Solutions | | Increasing Labor Costs the comprehensive usage of available

Volumes and Revenues knowledge are core factors for business
success and sustainable development.
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ECODESIGN is:
“the integration of environmental aspects into the product
development process, by balancing ecological and
economic requirements during its whole lifecycle”
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Don’t use TOXIC
substances and arrange
closed loops for necessary
but toxic ones.

2 Luttropp & Lagersteds, Machine Design, KTH, Sweden [2] 10 Gulden D‘FE RUIES Q
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Minimise enargy and resource

consumption in production phase
and transport through
HOUSEKEEPING.

& Luttropp & Lagerstedt, Machine Design, KTH, Sweden [ 4] 10 GDIdEﬂ DFE RUIES @

Universita di Bologna — Rimini branch
alessandro.santini3@unibo.it

Gruppo di Ricercain
Chimica dell'’Ambiente e dei Beni Culturali




Use structural features and high
quality materials to minimise WEIGHT
..in products...if not interfering with
necessary flexibility, impact strength
or functional priorities.

@ Luttropp & Lagerstedt, Machime Design, KTH, Sweden [ 6] 10 Gﬂ' IdEﬂ DFE RU I s @
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MINIMISE energy and
resource consumption in the
usage phase, especially for
products with most significant
aspects in the usage phase.

@ Lattropp & Lagersted:, Machine Design, KTH, Sweden [ 8] 10 G‘OICIEH D‘FE RUIES f::jl
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Promote repair and
upgrading, especially for
SYSTEM dependent
products

5
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Promote LONG LIFE for
products. ...

especially for products
with most significant

environmental aspects
OUT of usage ohase.

6
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Invest in better materials, surface : ﬂ
treatments or structural arrangements to ?
PROTECT products for dirt, corrosion sl 4
and wear, giving long life and minimised _y
maintenance.

'

£
2 Luttropp & Lagerstedr, Machime Design. KTH, Sweden [ 14] 10 GDICIE-H DFE RLIIES @
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PREARRANGE upgrading,
repair and recycling trough
access ability, labelling,
modules, breaking points,
manuals.

8

A
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Promote upgrading, repair
and recycling by using
few, SIMPLE, recycled,
not blended materials and
no alloys.

& Lunropp & Lagersiedr. Machine Design, KTH. Sweden [ 18] ID Gﬂ'ldﬁn DFE RLIIE-S @
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10

Use as FEW joining elements as
possible and use screws, adhesives,
welding, snap fits, geometric locking

etc. according to the life cycle
scenario.

& Luttropp & Lagerstedt, Machme Design, KTH. Sweden [ 20] 10 Gﬂ'ldﬂ-n DFE RLIIE-S L{___.,{e,
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Free, undefinde product properties

Ability to influence
product properties

Project team

Set-up of recycling-relevant
product properties, especially...

=) Materials
=) Joinings

¢ =) Struct

Missing Knowledge on recycling-relevant
aspects concerning product and processes (input)

- Recycling ability
- Disposal costs
- Recycling rate

Missing
information
feedback

Production Usage

[source: Hesselbach, Kiihn, 1998]

Universita di Bologna — Rimini branch
alessandro.santini3@unibo.it

Gruppo di Ricercain
Chimica dell’Ambiente e dei Beni Culturali




©
S b >
°C —
= Cost determination =
(&)
S i o
@ =
7 e o
3 m Cost determination o
Cost impact B  Costimpact aE>f
__________________________________________________________________________________ £
G
N
__________________________________________________________________________________ GJ
o
>
o
___________________________________________________________________ ﬂ
Life Cycle
| . . l _ Stages
1 Design Manufacturing Assembly: Usage i Disposal :
| |
| ! [ |
| ! [ |
| ! 1 |
| ! I |
- |
Traditionally, Producer > 1 < User -
| I |
T | : 1 >
I I | . .
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“The concept of Extended Product Responsibility (ERP) imposes to the manufacturers
the responsibility for the environmental impact and performances of their product during
its later life cycle stages [OECD].”
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End-of-Life Cost JE_N o Disassembly ¥ Cc Disposal — P Recycle

C Labor cost for disassembling the component

Disassembly

C pisposat  CoOst for possible normal or hazardous wastes of the

component
P Recycle Profit of reusing or recycling the component
IS : e i i i
D._ 1 1 1 1 1
l 1 ! ! ! !
5 S ! . . -
______________________________ | P S Time
% : e E | | i i
-._l 1 1 1 1 []
a ' ' : : - : | :
O | | Disassembly C : : |

[source: Meil3ner et al., 1999, mod.]
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ProdTect Automotive

» an effective simulation tool

«calculation of ISO 22628 performance during designing phase

-cost effective simulation of various models

gives clear indications for improvement

» fully integrated into virtual product design

» substitutes physical dismantling of prototypes

for parts

*for the model|

www.prodtect.com
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ProdTect 1.3

Likraries

A

Tools

Help
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\Dokumente und Einstellungenlas\DesktopMlel\Car seat.epm ™

Explorer [Car seat] | Product Structure x
|Str_u_01ure wienny - = Joining Techniques : Priorities
EF  Car seat
4

U8 Seat chassis + screvs

i Eackrest chassis

“PUR seat

| PUR backrest

= Textile sest

#  Textile backrest

% Flastic cover dx + plastic hukb
Plastic cover sx

#  Headrest

-

-

Properties

=] [«] | D] |
Seat chassis + screws b 4
Msterials Wizighit WO Class | Application code Hazardous Marking | Plastic: Marking Recycled Plastic cc-n..;l
# ’. Steel and iron materials O399 L_J
.
Shape - I Dizassembly Direction

@lelelelels]

e

u] lmm|

Accessibility

FPart Type

Mo type defined

i
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ProdTect 1.3 -C:\Dokumente und Einstellungenlas\DesktopMle\Car seat.epm ™

S oidvis, Libraries  Tools  Help
.-";I.{!I-’m. MAER H';}L'I"JIL")I_J‘S'..I by
W IVERSITA DI'BOLOGN

B & & & g

Dizazsembly time and cost
End of life destination

End of life value
Dizazsembly sequence
Calculation parameters

Profile; 150 22628 Simplified Ale 2 | Scenario; Cost Optimization = ! Py LA | el
4
Product Wiew = | [y Details viewy - Optimal End Of Life destination B
E‘;"‘-ﬁ Seat chassis
W Backrest che |
@...i?é%f PUR =eat #: Seat chassis + screws 82,174 % * Material recycling
| PUR backres
#  Texile seat PUR seat 5,332 % *  Energy recovery
12 Teutils backr
f Plastic cover g}‘q Plastic cover dx + plastic hub D354 % *. Disposal
| Plaztic cover
b___{hg Headrest E Plastic cover sx
e = * Segment 1 e
—- 49! Automotive shredder ]
= Backrest chassis
PUR backrest
¥ Headrest
P Textile backrest
] ] ]
.,
Al levels I | MDA class 2 ] v All levels | I WDA clase 2
Headrest Materials Process Automotive shredder Materials
aterial Weight | Fate (95 Material Wigigght Rate (9%
Steeland ir... 3359 52756 % | ~Steel and iron materials 12674 g 78,716 %
Palymeric c... 200 g 31,496 % FPolymeric compounds (e.... 1.2600g9 7026 %
I ouromers 100 g 15,748 % ) [ B uromers 18630 1571 %
' Thermoplastics 3049 1,885 %
Bl
W
'@ _Summar'f : Recyclability rate Recoverability rate Mass (Kg) Mass % Destination | Recyclshilt.. | Recoverabil .| Waste disp..
e Matarial Flow Summary _

6COS

29%




Fll ProdTect 1.3 -C:\Dokumente und Einstellungenlas\Deskiop\Ale\Car seat.epm *

Disassembly time = + + " + ;
y T Supply T Standard T Transition T Taking-off
N I Time required to take and position the tool 3
B g . o o o o =
-Th standard Time required to disassemble a joining
L @f i
| F
i of element
B-Hm T g -
w1 P »
= T transition Time required to get to the next g
I‘{! . . .
i joining element
T Taking-off Time required to put the tool and part away
Standard Standard L
Taking-aiff
Supply Transition S ———
|~
@ Summary From part | To part Joining | Tool | Disazsembly time | Cumulated disassembl...| Resulting segmentis) I
B tdaterial Flowe Summary "|@ Seat chassis + scre_.. & Backrest chassis @ Hexagon head s @ Screw-breaker 1. 1238 s 1235 s
Disassembly time and cost @} Hexagon hesd ... @ Screw-breaker {12 685 = 25,066 = @
End aof life destination & Textile backrest 2 PUR backrest T Distort Ff' Diagonal cutting ... 21 852 = 46918 =
End of life value & Textile backrest @ Backrest chassis ,éﬂ_ Form & ‘ﬂ Chizel & hammer 11 916 = 58,834 = & Segment ¥
W SEgUEnCE & Plastic cover sx @ Seat chassis + scre... % Irsert o Witk tool 252% E1,354 = & Segment 5
3 @ Headrest 2@ Backrest chassis = | Insert o Withowt tool 252= 63,874 = & Segment 9
eleUIation parameters @ PUR backrest & Backrest chassis ﬁ‘[ Inzert o Withowt tool 252= 65,5394 = & Segment 2, Seam...
& Plastic cover dx + pl... @ Seat chassis + scre... # l,:E Fivot riveted con... /7- Eolt cutter G012 = 72406 = & Segment 5
5 Philips screve (SE) Screvw-breaker £ 8802 = 81,208 = {=hE
F Textile seat & PUR seat T Distort Ff' Diagonal cutting ... 54852 = 166,06 =
B Textile seat B Seat chassiz + scre.. ,éﬂ_ Fortm & ‘ﬂ Chizel & hammer 15084 = 81 144 & Segment &
@ PUR seat @ Seat chassis + scre... %{[ Inzert o Withowt tool 252= & Segment 1; Seam...

done.
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BASF Plastics

Tomorrow’s car seat: i)
Requirements

The Chwrmical Cortpanrey

Solution:
Holistic approach

Tomorrow’s car seat: b by e
BASF’s seat-related products
a- BA.S
Leather and Foams
f'al:!ric Elastoflex®
finish Neopolen® P
Lurapret®
Lugafast®
Steron®
Humidity
Structures control
Ultramid® = Luquafleece®
Backrest Super-
absorber
Seat 3
shell Functional
parts
. Covers Ultraform®
Lumbar Elastollan® Belt lock
support Terblend® N
]




|J|:|ining technigques view = z %
% Joiring Technigues |Jn:|ining technigues view = o =
E}T Distort % Joining Techniques

= ¥ Distort( 2)

F-We  Tedtile seat
H-W#  Textie backrest
[—]----Eﬁf Farm joirt
=- fr”ff Pivct riveted connection
g% Plastic cover dx + plastic hub
=B Put together

------- 1 Sedt chassis + sorews
= vﬁ_}ﬁ PUR backrest
------ '@z Backrest chazsis
E- E;i Plastic cover sx
------ g% Seat chassis + screws
E-H®  Headrest
“oMm Backrest chassis
[—]----BIE Screwy connection
E}@ Hexagon head screw 2
; E}'{h Seat chassis + sorews
P e W  Backrest chassis
W Seat chassis + screws
. -3 Backrest chassis
E} \’%H% Phillips scresw
= E:i Flastic cover dx + plastic hub
------ E;i Seat chassis + screvws
[=}- 'ﬂlﬁ, Snap fit
Farm &L 2)
E} M®  Textile sest
: “-M®  Seat chassis + screws
s

- -
‘. M®  Backrest chassis

= g Hang up
B @ By oravity( 2)
E} e Textie seat
Llw PUR zest
E-We  Textie backrest
Loim PUR backrest

- Put together

S Inisert( 4) =] et 49
= Vi _PUR sest E} T PUR seat

L “:g Seat chassis + screws
EJ @E PR backrest
P e @E Backrest chassis
E} gi Plastic cover sx
----- E;i Seat chassis + screws
E} ﬂm Headrest chassis
LBy Backrest chassis
[—}---BIE Screwy connection
E}@ Hexagon head screw
- 'r'l-b Sest chagsis + sorews
O “.AB Backrest chassis
E} % Phillips scresy
B gi Flastic cover dx + plastic hub
----- E;i Seat chassis + screws
= -ﬂl? Znap fit
Farm A 2)
E} ﬂm Textile seat
----- “im Seat chassis + screwes

----- “-MW® Backrest chassis
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Tools  Help

R STLDID, j %
i) 0] @ | | - & 3
I‘l.- ERSITA DI rI!ﬂZ!'I. =
Profile; IS0 22628 Simplified Ale 2 | Scenario; Cost Optimization = | 4] * ||ii_
[Product View = & Details view - IS0 Cumulsted Material Flow -
B Seat chassis + screws Dismantling : o
{% . Part / Mater... Treatment ... mP mbD mM mir mTe Undefined ..—|
Backrest chassis
P PUR seat
@ PUR backrest
Texdile seat
Textile backrest Textile bac... Textile Dis... 0,63 kg
Elaatiticoyior fcplastio b PUR backre... Strapazzini 0,743 kg L]
Flaztic cover sx mD=1,423 kg
s
Headrest chassis =
Metal Separation
errous M... Ferrous m... 12,674 kg
mM=12,674 ...
Hon-metallic residue treatment
Polymers llkwang Inc., 1,424 kg I
mTr=1,424 ...
Polymers Blast furna... 0,45 kg
mTe=0,45 kg
Undefined residue
Res.=0,13 kg 0,13 kg ||
2] |
e ] l VDA class 2 J
Materisls
| Materisl Wisight Rate (%)
Steel and iron matetials 12674 9 G5 347 %
5 =PUR= 11204 763 9%
[ [ Tediies 4509 3,066 %
L Plastics 1300 0,586 %
- =PP= 304 g 2,071 %
Steel and iron materials = 86 34? |
e W
'@ SISy : Recyclability rate Recoverability rate Mass (gl Maszs % Destination | Recyclabilt.. |Recoversbil..| Waste dizp..]|
; D Matarial Flow Summary
o Dizazsembly time and cost ¢ I
End of life destination 0
End of life value " |§|
Dizazsembly sequence . et
Calculation parameters - . a9 29
i

done.




Libraties  Tools

AlSA MATER 5T
L }Q" @lﬂ ]|

Help

T DIORE UM
‘30:.0% M

Profile; 150 22628 Simplified Ale 2 | Scenario; Cost Optimization = |

|Pr0dud iewnw

-8 Seat chassis + sorews
&
U8 Backrest chassis

T PUR seat
@ PUR backrest
e Textile seat

&

Mw  Textile backrest
i{ Flastic cover oy + plastic hulb

| Plastic cover sx

e o o

B Headrest chassis

4
I

Details vieww - Optimal End Of Life destination

' PUR backrest

*: Textile backrest

#: Backrest chassis
#: Seat chassis + screws
& Headrest chassis
PUR seat
ﬂ Plastic cover dx + plastic hub

!r"q Plastic cover sx

¥ Textile seat

gment 3

# Segment 1

= Segment 2

Textile Dismantling

Strapazzini

* . Material recycling

96,0495 ®.Material recycling

SPEGEk, ®  Energy recovery

®. _Disposal

.
Allevels | | YDhclass2 | allevels || vDMclass 2
Segment Materials Process Materials
Material | Weight | Rate (%) Material | Viisigght | Rate (%)
i W,
'@ _Summar'f 3 From part To part | Joining | Tool | Disazsembly time | Cumulated disassembl...| Resulting segment(s)
; Material Flow Summary "|@ Textile backrest & PUR backrest ﬁ By gravity WWithout tool 2626 =
Dizazsembly time and cost @ Textile backrest @ Backrest chassis ,«ﬁl Form A, ,ﬁ Chizel & hammer 14544 = & Segment 1
End aof life destination F PUR backrest & Backrest chassis @ﬁ' Inzert Without tool 17 064 = & Seqgment 2, Seam...

End of life value
Dizazsembly sequence
Calculation parameters




Libraties  Tools  Help

AlA MAER STLDICRUM
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Profile; 150 22628 Simplified Ale 2 | Scenario; Cost Optimization = | | _-.' ||

4
|Pr0dud Wiewe ™)) Details vieww - Optimal End Of Life destination B

-8 Seat chassis + sorews
@
U8 Backrest chassis

P PUR seat
!ﬁ PUR backrest
e Textile seat |

&

Mw  Textile backrest
i{ Flastic cover oy + plastic hukb

I

E Plastic cover dx + plastic hub # Segment 7 ; Plastics Recycling Technolog... —

+

S5
¥ PUR seat

Segment 9 *  Material recycling
| Plastic cover sx

-8 Headrest

- i [ - -

PUR backrest Segment 3 iy Strapazzini

Textile backrest Segment 1

*= Textile seat Segment 3 y Textile Dismantling

¥ Backrest chassis Segment 2

¥ Seat chassis + screws Segment 4 wl Aluminium smelter

¥ Headrest # Segment &

—
7@ Automotive shredder

* Energy recovery

isposal =
F . 4
Al levels | | DA class 2 J | Al levels | | YDA class 2 |
Seament Materials Process Materials
| | msteria weight | Rate(w) | | Mterial | Waight | Rate (%) |
F . = x 5 ;
'@ SUMIMEEY : From part | To part | Jaining | Toal | Dizazzembly time |Cumulated disassembl...l Re=sutting segmenti=) |
cL Material Flow Summary | Textite backrest @ Backrest chassis 44| Form & % without taal 3,564 28,545 = & Segmert 1
Disaszembly time and cost & Plastic cover sx & Seat chassiz + scre.. (2] Insert ¢ Without tool 2528 31,368 = & Segmert 5
End ot life destination & Headrest @ Backrest chazsis (=] Insent 4% Without taal 252% 33508 ¢ & Segmert &
End of life valle & PUR backrest & Backrest chassis = Insert O Without tool 25238 36,408 5 & Segmert 2; Seom...
Digazzembly sequence @ Plastic cover dx + p... @ Seat chassis + sore... % Phillips scresw {F&H‘ Screve-breaker 15228 s 51,636 = & Segmert 7
Calculation parameters @ Textile seat & PUR seat % By grarvity S ithot tool 35354 = 2502 =
B Textile seat P Seat chassiz + scre... ,@_ Farm & 0 Without tool 4752 % =] & Seament &
@ PUR zeat @ Seat chaszis + 2cre. . @’ In=zert ‘ Without tool 252s & Segmert 4, Segm... - |




Gli Ecodesigner possono contribuire a
rallentare il degrado dell’ambiente piu degli
economisti, del politici, delle imprese e anche
degli ambientalisti (...). Una volta che un certo
modello di progettazione piu sano dal punto di
vista ambientale penetra nel mercato, | suol
effetti benefici si moltiplicano”.
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Still
Have a
Choice!
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