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FFH AT - 2011
Bayer’s Profile — 2011

R T 111,800 employees
FEEM Full year sales: EUR 36.5 billion
#I A Net Income: EUR 3.4 billion
R BARED expenditures: EUR 2.9 billion
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FE M BRI Bayer MaterialScience: B
20107EA A TV A i) 4 & BAYER
Sales in 2010 by customer industry R
= Tk e
Chemical industry Automotive
HE
Others
B, R, #K, G,
B
(sports,. Ieisure,_footwear EE;¥/ EE;/EL
packaging, medical, etc.) Electrical /
N Electronics
KEIARS i

Furniture / Wood Construction
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Bayer MaterialScience

Business Units Z&\/Zp

Polycarbonates Polyurethanes gggct:llg?t?e ?dheswes

Polycarbonate is a transparent,

tough and heat resistant
performance material

Application in automotive
(i.e. for weight reduction)

Construction
(i.e. integrated heat and light
management)

Electronics & IT
CD/DVD/Blu-ray

* Polyurethane is a foam material

Rigid foams : for insulation in
construction, logistics and the
cool chain

Elastic foams : for comfort
applications for furniture, car
and other vehicle seats and
mattresses

Further applications include
equipment housing or
structural parts in automotive

* Input materials for coatings,
adhesives, i.e.
- VOC*-reduced
- VOC-free
— powder based

* Coatings for vehicles,
industrial coatings, corrosion
protection

* Adhesives for various
applications

* Functional films and
development businesses

*VOC = volatile organic compounds

Page 8 < High Performance 2K Polyurethane Clear Coats ° Hiroshi Morita

Bayer MaterialScience




R R AT AR
Coatings, Adhesives, Specialties (CAS):

=
A

BAYER

7= 5 B2 44, Customers’ fields of application for CAS products =B

RERZETLR

: i P4t
T'rA:r:gLnoorttlavt?o/n Textile / Glass Fiber Sizing
S B4
Construction Footwear
— & Tk YH 5% i
General Industrial Consumer
¥Rl TN (2R3
Plastic Industrial Packaging
. BW. B STy
Can, Colil & Glass Sealants
- b7y - HFHES
Corrosion Protection IT/ Electrical /Electronics
BEBH 5y
Automotive Refinish Medical
AEEIR A Pt
Wood / Furniture Cosmetics
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B
R RE R SRR BB RIT BAYER
Coatings, Adhesives, Specialties (CAS) Business Unit R

FTERAIR, & 57 0 SRR SR A
PU-based raw materials for the coatings
and adhesives industry

FEmZR Product portfolio:
= JRMIR& T BIRR A AR B

Aliphatic & aromatic
polyisocyanates

= 4B Dispersions

= g Resins

RN, RPOKE. BT
A4t

Specialties include Functional Films,
Carbon Nanotubes and Medical &
Cosmetics
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Success of Polyurethan Technology for Coatings
o
RT - 140°C I
> —NH—C—0O— Polymer

— N=C=0 + OH-Polymer
RE 54 A L 1L

> R SLE M, RIAT ARG T
High reactivity and full crosslinking even at low temperature curing

> T A S P AT 42 1
Chemical resistance and weather stability

>
o

> B P A R T g A T R TR AT DR Sk 45 7 o
Hardness, toughness and elasticity due to urethan "w.q /’*/\
and urea structure 7/0\/v.% ann A
\\\\o 0=
> AR BN R " I
. . ydrogen
Hydrogen bondings dissipate external energy pondings — ~ ©
H
‘BREEATIHOT N\'WRW |!|—C—OMI\

=Q
11—

R HAL .
&

o ,;_::.7
SRRl g m)‘f p

R o 1] .

' N

| urethane groups
Bayer MaterialScience
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B K AR E w8 M4 2 M RS 3 B
Ultra scratch and chemical resistant clear coat BAYER
with long-term performance

1. BHBEWNHEHSREREEE Self Healing 2K-PU clear coat:

HXBRFERE L REENEETREER (S8
High crosslink density & high content of urethan groups (H-bondings)
- RELREA HBE B ERIEIZ)
mainly plastic deformation
with self-healing (shape memory)

oam<p»

- SRR B R

improved mar and scratch resistance

- A A

better chemical resistance

Detailed Description of Shape Memory on PU Coatings:
Fleck, Nowak, Meier-Westhues; ECJ 4.2009, page 106 and F&L 10.2008, page 23
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HBEERXTE (RLB)
Self-Healing in Comparison (Steel Wool)
(10 min. video clip cut to 10 to 15 sec.)

2K PU N i iz =
131258 () ‘?ﬂu (751)
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BBEE RN (RL5)
Self-Healing in Comparison (Steel Wool)
(10 min. video clip cut to 10 to 15 sec.)

I’"I Vi @5(_.
Wi g ()
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Typical Hardeners for 2C Polyurethane Clear Coats

77 i #E

Product Remarks

Desmodur N - heifERY

(br7EE Standard) 0 Skl
OCN-(CHZ)G\NJ\N/(CHZ)G-NCO - F=3.5 CHELD)

Desmodur XP OJ\I}IAO - HEEE

(BB REE (CH,),NCO For self sealing

High functional) - F=4.5 CEREE)

Desmodur Z 1<° 1° - P |
(= b i >©<\ For etch resistance
] BT

High hardness) A -

U7 For fast drying
tj\ - F=3.3 (EALE)
OCN
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Film performance of 2C Polyurethane
Clear Coats with different hardeners

?

D M=<

fic /55 Formulation No. 1 2 3

[ 14,7 Hardener: Desmodur N XP N/Z (2/1)
4MIL(Z552) Appearance (Haze) 16 13 12
A E Pendulum Hardness (Sec.) 150 165 180

i 4427 14 e (1 P2 5 #E) Chemical resistance [°C] (gradient oven)

IR sulphuric acid, 1%, 25l 42 42 44

i )2 M BE (Ve 4= HLIAR) Scratch resistance (Car washer test)

fRJ6% rel. gloss retention [%] 90 96 78

W J5 PG rel. gloss retention
after reflow 2h 60°C [%0]

ok 98 91

FRREM I Polyol: M A4 EE modified Acrylic polyol
Mt 44414 Baking condition: 140°C, 30 min.
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2010: >1F7EAHERH FERES B\
2010: > 17 Mio. Vehicles Coated with BAYER
Polyurethane Clear Coats B

L7 omillion units =29% market: share
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2015 Fidl: REFFERIARLET 5K
Projection 2015: Further Expansion of BAYER
Polyurethane Clear Coat Technology \

>j

HYUNDAI

Similliontunits = 37 % market:share
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Clear Coat Technologies - Global ]
mio. cars %of total
90+ 120%j
30, O PU ’ |
100%: |
70 M TSA 6 |
60 O AcEp 80% |
501 M SiTech 60%.
401 W water
301 40%-
20 B UV
10/ M Monocoat| 20%]
04 0%!
year 2009 2012 2015 year 2009 2012 2015
global 2009 2012 2015
mio cars| % mio cars| % mio cars | %
PU 170  290% | 239  32,1% 31,3 36,4%
TSA 230 393% | 258  34,5% 30,4 35,4%
AcEp 9,8 16,7% | 13,3  17,8% 12,8 14,9%
SiTech 3,9 6,7% 6,2 8,3% 5.4 6,3%
water 0,6 1,0% 0,5 0,7% 0,8 0,9%
uv 0,2 0,2%
Monocoaf| 4,3 7.3% 5,0 6,7% 5.1 5,9%
total 58,4 74,6 85,9
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. . E
Increase of Polyurethane in all Regions 2
mio. cars
mio. cars G|0b8.| OPU 40
B TSA 35
90 O AcEp 30
80 ® SiTech EMEA 25
70 W water 20
60 . EUV 15
50 - ™ Monocoat / "
40 - / 5
28 - ygar
|| APAC
10 mio. cars
0 i
year 2009 2012 2015
NAFTA
LATAM
mio. cars mio. cars
40 40
35 35
30 30
25 25 year 2009 2012 2015
20 20
15 15
10 10
v "= "=
0 0
year 2009 2012 2015 year 2009 2012 2015
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OEM Clear Coats Benchmark Study EER

Global Technology Review of On-line Systems

> 36FHIH A
36 Clear Coats
> HiR
Technologies: 2K-PU 12 X
2K-PU nano 4 X
TSA" 2 X
PU-mod. TSA 6 X
Si-mod. TSA 3 X
Acid Epoxy 4 X
1K-Water 2 X
2K-Water 3 X

*) #E MR BER Thermosetting Acryles (Acrylat / Melamine)
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OEM Clear Coats Benchmark Study
Global Technology Review of On-line Systems

Ny

M 71 Test methods:
> 1B FH|#E Wet scratching:

Amtec (10 cycles)

Amtec after weathering (Ci5000)
[E NSRS

>T-H|# Dry scratching: Hammer test
A7

Crockmeter

> T4t & fiﬁ'a Chemical resistance: Gradient oven (°C)
16 P55 LA

% Residual gloss

% PRI

a) immediately
b) after reflow 2h 60 °C

% Residual gloss

% PRI

100h / 250h / 500h / 1.000h

a) immediately
b) after reflow 2h 60 °C

Evaluation after: 1h/+ 24h / + 2h 80°C

SEAATH ]
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OEM Clear Coats Benchmark Study EER

Car Wash Test and Acid Resistance

H20

C X D

OEM-target

60 IR AR E A O R

Known correlation within a coatings technology:

h resistance T leads to | decrease of

it < T A\ o < o olrocCtoo Yt

40 1-Increase of

(2]

crat

O

chemical resistance

O E R G S R AL T R
20

10

0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

38 39 40 41 42 43 44 45 46 47T 48 49 50 51 52 53 C
Acid Resistance (gradient oven, °C)
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OEM Clear Coats Benchmark Study YER

E
Car Wash Test and Acid Resistance R
% 100
,%{
o
\
o m
bt |
50 \ ATSA
[ |
40 @ Si-Tech
[ |
30 B AcEp (Acid Epoxy)
20
10
0 T T T T T T T T T T T T T T

38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 B3 o

Acid Resistance (gradient oven, °C)
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OEM Clear Coats Benchmark Study
Car Wash Test and Acid Resistance

?

D M=<

100
90
80 i.ﬁ—ﬁ;
- [ |
\ —_—
70 N g
[ ]
60 ® -

50 \ B 1K-PU-Mel (TSA-modified)
. ATSA
40 o
u ® Si-Tech

30 B AcEp h
20

10

0 T T T T T T T T T T T T T T

38 39 40 41 42 43 44 45 46 47 48 49 50

Acid Resistance (gradient oven, °C)

51

52 53 °C
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OEM Clear Coats Benchmark Study

E
. . R
Car Wash Test and Acid Resistance
0 100
1 /() . ’
L N
80 b
- [ ]
\ L
70 — ™~
[ ]
60 b n °
) \ ¢ 2K-PU hlgh resist
- @ 2K-PU standard
40 B 1K-PU-Mel
m ATSA
30 @ Si-Tech
B ACEp
20
10
0 T T T T T T T T T T T T T T
38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 °C

Acid Resistance (gradient oven, °C)
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OEM Clear Coats Benchmark Study YER

E
Car Wash Test and Acid Resistance R
0p 100 ) — .
(O] O self healing O nano-modified |
90 _ ~

80 @ o

-]

o S A )
70 — =
m

60 | g o I o
50 —~— ¢ PU high resist

T~ ® PU standard

L B 1K-PU
40 ATSA
u @ Si-Tech
30 B ACcEp
% H20

20
10
O T T T T T T T T T T T T T T

38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 °C

Acid Resistance (gradient oven, °C)
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OEM Clear Coats Benchmark Study E’ER

Car Wash Test and Acid Resistance

04 100
| L
50 ~— ¢ PU high resist
N ® PU standard
. u \. W 1K-PU
4 ATSA
Un @ Si-Tech
30 B ACcCEp
EH20
20
10 MEMH:ER“NG
O T T T T T T T T T T T T T T

38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 °C

Acid Resistance (gradient oven, °C)
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OEM Clear Coats Benchmark Study
Car Wash Test and Acid Resistance

% 100

& PU high resist
. \ ® @ PU standard
60 ® B 1K-PU-Mel
ATSA
@ Si-Tech
50 @ B ACcEp
\+ ° @ # H20-Type
40 o~ &
0) = @)
+
30 =
| 4\\.\F °
[ ]
A
10
O T T T T T T T T T T T T T T
38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 °C

Acid Resistance (gradient oven, °C)
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Advanced 2 Component Mixing Equipment
S SR 1 4 SR

Requirements for 2 C Mixing Equipment
- REFALR ADLS A BAS LB

Securing Component A/ B mixing ratio
« XRELEERME

Easy handling of paint materials
<y

Easy maintenance
o SHRBELRBEHE

Easy cleaning of paint lines

16 F R EBRTE B B ) R
Key to success for PU Clear coats adoption
- EfERRGE

High performance coatings

© RAEFPHME
High productivity
- RERIE

Quality assurance
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H IR A2 (B T) BA
2K Mixing Equipment (example) &

Taiki-Sha Zama Technical Center

Sames Atom. for S.B.2K Paint

(Z,.. PPH707-2K

2K mixing Area

Copyright © Talkisha Lid. All Rights Reserved.

T -
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2C Mixing Equipment Trial : Clean-ability

ER

AM<>W

BoJ7: WA RANRIFE (RENMER [/ Desmodur N 67D
Formulation : 2C PU Clear Coat (Acrylic polyol // Desmodur N hardener)
Wroe. mrgett (HiGvetE, BaT

Investigation : feasibility (clean-ability, mixing-ability)

EYEEE /7 Clean-ability

a3 Cycle additonal wash out Solid % in the line
S Ssec. 79%
1 cycle (Solv. + Air) 10 sec. gel
20 sec. 6.70%
: 5 sec. 14%
3 cycle (Solv. + Air) 10 sec. 204
: S sec. 0%
5 cycle (Solv. + Air) 10 sec. 0%
: S Ssec. 0%
7 cycle (Solv. + Air) 10 sec. 0%

= S51E¥ + SABH R TIIB T R BB THFIREL

5 cycle + 5 sec. solvent wash out was sufficient to clean up the line.
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2C Mixing Equipment Trial : Mixing-ability

ER

AmM<>w

vE A eb %,]'/:F:
Mixing-ability = Condition: Bell 30 k rpm, static mixer 16 unit
Ba%H S DMA Etch
Mixing Condition Appearance resist.
REL Static TP ZR Mc Tg 1%
Mixing ratio | mixer | Gloss 20° | Haze (°C) H,SO,
4.0/1.3 Yes 89 23 760 87 39
4.0/1.0 Yes 90 18 840 84 37
4.0/0.8 Yes 90 18 1010 83 37
4.0/1.0 No 89 36 830 85 37

= RAHHIFELO-1L3REEN, M08 AE
The Mixing ratio in the range of 1.0-1.3 was OK but 0.8 was NG

RERW, BERERBIAW

The Static mixer was mandatory for better appearance.
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Available 2C Mixing Equipment (example)

R
v FEHMBRH AT PR AR RE 0 BT R AL R
Advanced Paint Raw Materials are available from Bayer MaterialScience.
v\ R DB TS RS X 9 TR S A 8 R
Joint trail with 2C Mixing equipment is possible by Taikisha in China.

XEARHEZRRRTMAE

XEASHZRFREMAE
(Tianjin Taikisha Paint Finishing System L TQ) 7
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Summary

- REREGRAAFEFRANIEZEIEE, SERENRRRERR ST E AR
LB BETERE
Polyurethane coats provide an excellent scratch resistance with plastic
deformation characteristics. High functional polyisocyanate improves the
scratch resistance with the increase of crosslinking density.

- Bl A EEFRRER =02 FEREEEE.
One third of car produced in the world nowadays is coated with polyurethane
clear coats.

. ;gﬁﬁﬁ%%%%ﬂ HEREREE, SERARELZ, REABBERRSERNER PR

Polyurethane Clear Coats will continuously increase for high end car models
with excellent appearance and/or self healing property, in combination with lean
coatings process.

o FHAAUER T REERRE R L.
Benchmark study proofed high performance of polyurethane coats.
o ST R MBAER SN 7R G R AR SR 2 R A BRI M A

Advanced 2C Mixing equipment is now available to secure 2C polyurethane
application with easy maintenance and handling.

B
A

fé‘,\ ut: BA\E(E R
R
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BAYER Thank you for your attention
Any guestions ?
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