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Figure 1. The actual position of the various car manufactures in terms of the average CO, emissions of the new cars they

manufactured in 2006[2].
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Figure 2. Mobility requirements are unaffected by technology and material[5].
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Fast-Car concepts 2020

Crossover Car Module Kit System Hybrid Car Fuel Cell Car
2005 2010 2015 2020

-
%@

» Maximum design flexibility: High flexibility and BIW modular .

- Cab-Forward design ! siructure i

- One-Box design i = Various design trends are ]

- Sandwich concept i possible: :

— Cross-Over design i - from composite monocoque to! =
= Dynamic and flexible i modular spaceframe E

combination of innovation mix ~ : - from ultra-high strength steels :

strategies : to multi-material mix :

(Innovation push — marketpull) ~ : = Trend: car body in 5 modules  : =
= Chrysler Pacifica * Smart fortwo .
= Ford 24.7 = Toyota Yaris .
= Mercedes GST = Mini One .
= Fiat ‘Cube’ = Nissan Micra

Figure 3. Continuous further development of vehicle concepts
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Flexible drive systems can be

‘Wireless' communication for

drive concepts and control ! mounted in a “skateboard” chassis

Modular chassis concepts for E- | = Establishment of an integrated

motors ¢ modular vehicle concept :

Technology mix for powertrain - Flexible modular spaces

- Combination of multiple drive : - Multifunctional vehicle concepts
units (E-motors with : - 'Stick-together’ vehicle similar to
combustion engines) : a pickup

Advanced composite material mix
for an eco-friendly overall vehicle
concept - use of carbon-fiber
lightweight structural components;

Toyota Prius Hypercar
Honda Inside * Mercedes F-Cell
Ford Think! * Toyota Scion

requires a flexible production strategy[5].
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Figure 4. Comparison between the traditional coating process with compact process[9].
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Figure 6. Process flow of a coil coating line[8].
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Fermulation 3
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(a) Confocal image of high molecular weight
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. R?=10.9688

RMS Roughness (microns)

Flop Index
(b) Correation between root mean square roughness
and flop index

Figure 7. Enhancing productivity in coil coating by controlling molecular weight[5].
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(a) Procedure of drawing test: R., .corner radius of punch, R,
: shoulder radius of punch, R, :shoulder radius of die, P:
force of punch, H:, blank hold force.

Figure 9. Deep drawing test for evaluating formability[22].
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Figure 10. Dynamic mechanical analysis, storage modulus and creep compliance[22].
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Figure 12. Polished cut image of cut edge of coil coated
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(a) Electrochemical cells used for EIS measurements on flat (b) Bode plots of EIS of electrogalvanised steel, EG (a) and

(a) and formed (b) samples. RE means reference electro- phosphated electrogalvanised steel, PEG (b) in 0.1 M
de and CE is counter electrode. NaCl.

Figure 13. Electrochemical analysis for evaluating corrosion of pre-coated metal sheet[28].
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Figure 14. Increasing usage of adhesives for automotive application[16].
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Figure 15. The selection of a joining technology suitable for the material combination/hybrid must be fine-tuned with the

design (excerpt)[5].

Figure 16. “Lupo 3L Project” - Volkswagen and Euramax.

AEHS MET FB e Jle NG 1 A B ek Al S 4
Ll = A 7le il oA Qe 719S =Ye

ThyssenKrupp 2 BASF Coat1ngs°]‘11 1990 o
41, sfiel 7l& Y g BRE A=A A Aiviaed Akl 485t

Table 12 A4S AER 248 847188 o 7] §I5te] BEOR 7|42 Ak glon 43

46

dslst Mok ®M133 HM|6%, 2010



Table 1. Development Trend of Element Technology for Automotive Pre-coated Metal Sheet in Overseas
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Table 2. Development Trend of Element Technology for Automotive Pre-coated Metal Sheet in Korea
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Figure 17. Tensile properties of pre-primed coating (C-PE: polyester, PVDF: polyvinyl fluoride, E-PE: elastomeric polyester)[7].
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Table 3. Market Outlook for Automotive Pre-coated Metal Sheet in Korea and Overseas (Passenger Cars)

S 2010 2011 2012 2013 2014  HEAARE
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ASRE M AT 2,249 2,265 2,283 2,300 2,350 1.1
AZ|(A) 4,319 4,349 4,383 4,409 4,511 1.1
RrSXE Matchas (FL) 59,500 60,900 61,600 62,000 62,900 1.4
ASRE Mx2] ARF2(AY) 1,785 1,827 1,848 1,860 1,887 1.4
ASRE M2 ART2(AY) 13,685 14,007 14,168 14,260 14,467 1.4
= NSRS S ARTR(AY) 11,900 12,180 12,320 12,400 12,580 1.4
ASRE ME ABTR(AY) 29,750 30,450 30,800 31,000 31,450 1.4
AA(AR) 116,620 119,364 120,7360 121,520 123,284 1.4
A 120,939 123,713 125,119 125,929 127,795 1.4

* World Car Industry Forecasting Report, Globalinsight Dec. 2004,
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Table 4. Market Share of Automotive Pre-coated Metal Sheet in Korea and Overseas (Passenger Cars)

=i 2016 2017 2018 2019 2020 W
oy HET W IR0 GREA ! 4 8 12 13 8
g ASA ojE (A2) 1,150 4,200 7,600 10,400 11,900 7,050
Mext 2 720| oS (%) 0.5 12 3 5 8 35
=2 M2E XtEx - °
HEE A ETTNCTEN 7,800 17,000 39,000 59,000 86,000 41,760
012 37 (YY) 8950 21,200 46,600 69,400 97,900 48,810

Y ZE Tls0] HHl XHSAE Aito] &*REIL NS 201622 o|=8t

*2016~202042 =L & =2 XSt itoha

2= 2010~20143 7|7+ SQF CAG

= L1} 142 HE510] MES AY.

do 71ed AsA e gAEeR A
g Aoz 7| e Qlr). Table 4= A= 74w
710l 289 s e ol At E
Uebd Ao2 A A 7lao] dA AEAk
ARl AgEe 8e AEE 2016 A=
2 JEsta A Azolnh AEAE AER
A 71e2 Al 3ol BERES $HeE
HAACR AFARES w1 2020d9= =4

50 Zeistst ®



A5G Mg 2
FRH AFH 4
Ho YAstt 714
FAABsel AY B &
BER AFgIH 7]Eolrt,
&2 7129 457 =T

s

=
o ol
ofd
NG
tlo
ikl orfo
RPN
SLom ey
Ml 1o
oo o
flo of

x

o

o
2
H
ol

i
o3

=
o P
NS
Y o
)
o;i =
£ oo
o

o
tlo
2]
riok
o,
2
o,
=]

N

o
>
X
=X
n
N
X
ofd
ox
2
oo
-

o,
_=3
=
ftrt
)
oo
o m
on
A
o 2
N ox
2 jins
I i)
m
my
rlo
=)
)
$O ML ooX N4y ndt fob N

N

5

offt
>
=2
>
oo
il
>
30
e
N
i
Hu
x
b
ri
N
= o
HT

N
olr
ol
I

H1
D
offl
H
0
o
>
)
N
e
4
2
o
fr
1}
=)
a
29

Sh a3k, o] 714 AFEAE Buk ojujel Fo
%, L ER 2 rlofat A7) HAAED AublS
RAEol) Mol 715t 71%0]7] wiol, 7|&A

2 A 1 7ga0 9 g )se dEanis

whe Achm & 4 gtk
Skt

1. H.-J. Streitberger and K.-F. Dossel, Automotive
Paints and Coatings, Second, Completely Revised
and Extended Edition ed., WILEY-VCH Verlag
GmbH & Co. KGaA, Weinheim (2008).

2. R. Kossak and D. Bassi, Aluminium Materials of
the Future : New Challenges for Surface Experts,
Car Body Paiinting 2009, Bad Nauheim, Germany
(2009).

3. D. Santos, H. Raminhos, M. R. Costa, T. Diamanti-
no, and F. Goodwin, Performance of Finish Coated
Galvanized Steel Sheets for Automotive Bodies,
Prog. Org. Coat, 62, 265 (2008).

4. U. Poth, Automotive Coatings Formulation, Vincentz
Network, Hannover (2008).

10.

11.

12.

13.

14.

15.

16.

. P. Klose and J. Heller, Latest Results Concerning
an Organometallic Vapour Deposition Method -

Increased Corrosion Protection for Innovative Body
in White Concepts and Decorative Requirements,
Car Body Painting 2009, Bad Nauheim, Germany
(2009).

. L. Prendi, E. K. L. Tam, and A. Anastassopoulos,

Life Cycle Inventory of the Automotive Paint
Processes, JCT Coatings Tech., 5, 30 (2008).

- BES BAY, ol A%, XS, =5

q5, &
4, o|AQ%, I8, uE, A-5AHE- Pre-primed
82 %3t Polyester W Polyvinylidene Fluoride
Tmo AATY I¥BE BEY, HF ¥ AH
10, 155 (2009).

. A. Goldschmidt and H.-J. S. Streitberger, Basics of

Coating Technology, 2nd revised edition ed.,
Vincentz Network, Miinster (2007).

. K.-F. Dosse, Consolidated Coating Systems Water-

borne and Solventborne Market Development in
Europe, Asia and Americas, Car Body Painting
2009, Bad Nauheim, Germany (2009).

C. Testa, Enhancing Productivity in Coil Coatings,
JCT Coatings Tech., 5, 24 (2008).

Z. W. Wicks, F. N. Jones, S. P. Pappas, and D. A.
Wicks, Organic Coatings - Science and Technology,
John Wiley & Sons, Inc., Hoboken (2007).
S27I9%, AEdae AR 7ls HaA (2009).
T. Hada, Future Prospects for Steel Coating Tech-
nology, Nippon Steel Technical Report, 63, 1 (1994).
J. Kawai, Development of Environmentally Friendly
Steel Products (Eco-products) at Nippon Steel,
Nippon Steel Technical Report, 81, 1 (2000).

Y. Y. Miyoshi, Makoto, H. Odashima, T. Kana-
maru, and Y. Shindo, Development fo Precoated
Steel Sheets for Automotive Use, Nippon Steel
Technical Report, 57, 16 (1993).

P. Becher, Challenges Facing Adhesives Technolo-
gy in Coping with the Conflicting Demands of
Robust Production Processes, Car Body Paiinting
2009, Bad Nauheim, Germany (2009).

. A. Bergo and L. Fedrizzi, Thermal Aging of Painted

Galvanized Steel after Mechanical Deformation,
Prog. Org. Coat, 52, 328 (2005).

. T. Saito and M. Iwai, Characteristics of New Pre-

painted Steel Sheet for Automotive Industry,
Kobelco Technology Review, 28, 18 (2008).

. W. R. Zhang, R. Smith, and C. Lowe, Confocal

Raman Microscopy Study of the Melamine Distri-

KIC News, Volume 13, No.6, 2010 51




20.

21.

22.

23.

24.

25.

26.

bution in Polyester-melamine Coil Coating, J.
Coat. Technol. Res., 6, 315 (2009).
S. Frings, H. Meinema, C. van Nostrum, and R.

van der Linde, Organic-inorganic Hybrid Coatings
for Coil Coating Application Based on Polyesters
and Tetraethoxysilane, Prog. Org. Coat, 33, 126
(1998).

A. Roescher and A. H. A. Tinnemans, A New
Coating for Deep Drawing with Preservation-lu-
bricant-primer Properties, Prog. Org. Coat, 43, 111
(2001).

K. Ueda, H. Kanai, and T. Amari, Formability of
Polyester/melamine Pre-painted Steel Sheets from
Rheological Aspect, Prog. Org. Coat, 45, 267 (2002).
K. Ueda, H. Kanai, and T. Amari, Viscoelastic
Properties of Paint Films and Formability in Deep
Drawing of Pre-painted Steel Sheets, Prog. Org.
Coat, 45, 15 (2002).

M. Buder-Stroisznigg, G. M. Wallner, B. Strauss,
L. Jandel, and R. W. Lang, Structure-property
Correlations of Flexible Clear Coats, Prog. Org.
Coat, 65, 328 (2009).

H. Hoffmann and R. Petry, Improved Corrosion
Protection of the Cut Edge of Coil Coated Sheet,
Prod. Eng. Res. Devel., 1, 337 (2007).

R. L. Howard, S. B. Lyon, and J. D. Scantlebury,
Accelerated Tests for the Prediction of Cut-edge

27.

28.

29.

30.

31.

32.

Corrosion of Coil-coated Architectural Cladding
Part I: Cyclic Cabinet Salt Spray, Prog. Org. Coat,
37, 91 (1999).

R. L. Howard, S. B. Lyon, and J. D. Scantlebury,
Accelerated Tests for Prediction of Cut Edge
Corrosion of Coil-coated Architectural Cladding.
Part II: Cyclic Immersion, Prog. Org. Coat, 37, 99
(1999).

A. C. Bastos and A. M. P. Simoes, Effect of Deep
Drawing on the Performance of Coil-coatings
Assessed by Electrochemical Techniques, Prog.
Org. Coat, 65, 295 (2009).

R. G. Duarte, A. S. Castela, and M. G. S. Ferreira,
Influence of Ageing Factors on the Corrosion
Behaviour of Polyester Coated Systems - A EIS
study, Prog. Org. Coat, 59, 206 (2007).

A. C. Bastos and A. M. P. Simoes, Effect of
Uniaxial Strain on the Protective Properties of
Coil-coatings, Prog. Org. Coat, 46, 220 (2003).
X. Zhang, B. Boelen, P. Beentjes, J. M. C. Mol, H.
Terryn, and J. H. W. de Wit, Influence of Uniaxial
Deformation on the Corrosion Performance of
Pre-coated Packaging Steel, Prog. Org. Coat, 60,
335 (2007).

T. Hamada and H. Nomura,
Resistivity of Degraded Organic Film for Pre-coat
Metal, Prog. Org. Coat, 37, 141 (1999).

Direct Current

Zoisla FMaot

133 H|6=, 2010

g



SA|

(]

PS
A

W 7lE - ASAE M=

=

=

%

1997 ~2004

2004~2007

2007~ SAXY

74

=
-3
1983 ~1987

1987~1989
1992~1995

1995~1996

1996~1999

1996 ~1998

1999~ &4

4& 3

1975~1979

=
=

1979~1981
1986~1992

1992~ 51Xy

=

=

A3

1979~1986
1987~1989

1989~1992

1992~ 1994
1994 ~ B4}

Mgrsim ARl
AR YSITIT it
Mgtstm ARl
SR

X - e S ETHY
Agtistn Aeiutsts
SANRDE HT
NSt YNt} stuf
Mgristm AZatnt A

The University of Tokyo
SR = ntetnt BEAL
(DEXHR-EE IS
Virginia Polytechinic Institute
& State Univ., Center for
Adhesive & Sealant Science
St 3

State Univ. of New York

at Stony Brook X{ZZstL
NSF-Center for Polymer at
Engineered Interface
AL 7 MU
Brookheven National Lab.
=c|efn JUATH
MErhstn Mmere
Mzt MG wa

’_‘
=
=l
il
ES
it

P

m
)

il
)
Jo

Q o 2 Mo
lon
=

o

ol joir jolr jolr

HEHEE
g Jx O 1o o

=1

OH > OH >
I8
~

g
=
o
=
1=
Rl

(LEXFZEH
PPG Industries Korea
TISO0[AF

[m]
=

o
IR Jo
2K

=

z
Pl

IS
V.

00 ol u oKl Ol K Ol r2

Pt
b
Tor
>
rx
0o
r

41
rio

T3 HJTHT 100 o jor oy Qi

- 0z Ml
iz P
AN

o % 3
1990~1996
1996~1999
1999~2007
2007~2010
2010~y

A

L
1988~1995

1995~1997
1996 ~1997

1997 ~2006

2007~ SxH

4 3FH
1975~1979
1979~1981
1985~1989

1990~1991
1981 ~2004

2004~2006
2007 ~ S4xH

oimed ol
Kgthet
szt

k= |n
2{cyst
el i
718N E STE
KCC &YeiTA 47
Division MU
PPG Industries Korea
Mo

Bl El

RENml
KAIST 35t AAL
Lehigh University
DEXSS HAt

Emulsion Polymers Institute
Research Associate

KCC Y74 AL
(PRSP I7h oF

o
BT HYChe

==

S

KIC News, Volume 13, No. 6, 2010

53




