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B Metal protective coatings technology

B Test method for metal protective coatings

B Product offerings & introduction

® 1K acrylic
® 2KPU

B Open discussion
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§,= BE ;F II% *:I'EGE H Eﬂ We create chemistry
PRI .

UL 4} > B NI AR 2 HE
______________________________________ wrman gy B e ?F%@{Zﬁiigg
RAMEAEER y2 1 T B K

B K MR 1R 2 H B AE BRI /AL S X
( / ORI
B B T R WA BRI > EE e RIS

______________________________________________________________________ H VA 7R R AR 2 P o 9

> TR R R K AR SR
Rt = BAFAE TR LI
iR el (C1- C3)

B g KRR ‘

WEHKMFR @)
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(heavy industrial)

IK AR R
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18 T R AR A

ML\ REFIBTEIIRE, L5 &
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= A

(infrastructure coatings)

oA CREER ) HUL,
AR, A REEE)

FANEIRE P T G P R

BRI LA PR URE T PR R FEE ik 1 R 2

(institutional coatings)
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Eﬁﬁ?&hﬁ%ﬂﬂﬂﬁ#@?&k iR e
ST

BRI RIRER RIRER D BN Joncryl® PRO / Acronal® PRO

|
l Joncryl® OH/ Luhydran®/
: WHNRRAES SRR A Basonol® AC
: KRS SRS Basonat® HW
_____________________________________ |
BAR KR Bk RS HE
BEENRGERREE Joncryl®/ Basonol® HPE
SEESNARERERER
RS ERAs Basonat® Hl
BAR KR Bk R S EIES
To a7 Ry = =7)E=SEE S i Solvermol®

KIMEARREAEE  sosmEE: HDI/MDI Basonat® HI/ Lupranate® M 20S
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0 -BASF

We create chemistry

TREND: Ongoing substitution of solvent based anticorrosion coatings with

waterborne coatings & JEifa# . BHIHL S KM

® More stringent i | ®New technology advances iR
environmental standards
I — Nanotechnology KA
= VOC Regulations » — Hybrid materials AR
" ZLAar
— Safety (low flammability) - Knouihaii an sinckse A

-

— Health (exposure to VOCs)fz B properties relationship KA

Waterbome systems Acrylic dispers
~ Resins, Polyurethanes, 2K Epoxy ks

7J<‘f$|3ﬁit}jlﬂ%ﬂf%ﬁ Wﬁﬁ@gb @?Eﬁi’ 5&?\@5’ Xéﬁ/\ﬂﬂ

Internal 9




AIGER RS

N EBIHIPFRIRZ R KT et
T T DISADVANTAGES

® Health, Safety and Environment {#jtic4: @ Not appropriate for underwater
(HSE), due to very low organic  #fx _ o hed
solvent content ® Complex film formation process
PR E TR L _ SRR AR B
- ® Limitations regarding climate

conditions at application (high RH

@ Fast drying & recoating times (1]

® L ow odor (65 Ik and low T) Jit T g PR
® Good corrosion protection RIS ® Require excellent surface: i i kb7
® Good hardness development & ik /g Preparation

chemical resistance P e ® Require additives to lower surface
e Acrylics have good UV-resistances 4hiitfz ~ tension i B KK 77

. F__ree_z;ln.g. below 0°C TF Py

ADVANTAGES

Internal 10
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Multilayer

Intermediate
Coat 80 pm

Primer 80 pm

Metal

Direct to metal (DTM)

DTM Coating (25 — 40 ym)

BRCR (P, S0, e, mHE,
Lipih e

Enhance barrier to moisture and
aggressive chemicals + build film
thickness & unit topcoat & primer

X U SR AL AP (R N d, R
N, PR AN

Active Corrosion Protection (barrier
against oxygen, water & ions) +
Adhesion to metal surface + provide
surface for adhesion
BB R E GRS, K BT
X < JER JEEAA HO B A 70, A PP iR T R fR 1

High gloss, chemical & UV resistance. No
anticorrosive pigments

o, LA, UV, Jobs B EvEk

Internal

0 -BASF

We create chemistry

More application
steps & higher
corrosion protection

B2 LIR)E

HE B i e
C3-C4
B/ TR 2
SEARHIB 4 RE
C1-C2

Less application
steps & lower
corrosion protection

11
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We create chemistry

Binder system: Tg, Mw, #lEfAR: B,
oE, RTRIEES

morphology etc

Optimize Film LAt

Formation &
D dit : @) @)
erﬂn-?- ii?':]el ]Icﬁ:,ls .....Q Q0o © Good substrate
1 ! 1 __-L*-—~____—-"?_ -
thickness etc OO préparation
TR R, e LT [ b TR AL
B, B R A _ _ :
Avoid early failure of

\ the coating G R 71

Formulation: Coalescents & a7y, e )/ 341,
plasticizers, pigments etc  pij| sz

12
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BASF

We create chemistry

B Accelerated Tests: MNHEMAR(TEh5%, MK, FEFANIRL)
® Salt spray test ASTM B 117-02 / DIN 50 021 |
® Humidity test ASTM D 2247-02 / DIN 50 017

® Cyclic test (humidity - dry - salt spray ; e.g.
Prohesion ASTM G 85-02 AS)
B Outdoor Exposure PR 35t
B Determination: L[ WIRPS
® Degree of blistering ASTM D 714-02 / ISO

4628-2 ey
® Average measurement of failure at the
scribe ASTM D 1654-92/ DIN 83 167 %195 2= 3%

® Degree of rusting ASTM D 610-01 /ISO
4628-3 R

Internal 14



BASF

We create chemistry

B Corrosion resistance (using Q-Fog test cabinet) /& LE(Q-Fogilli )
® Salt spray accordingto ASTM B 117 /1S5S0 7253
— 5% NaCl solution, continuous sprayed at 35°C il #: %
® Prohesion test (Cyclic corrosion test) - S%:iK, 35°C, AMIHIK

— 1 hour salt fog at 25°C (0.05% NaCl + 0.35% ammonium sulfate)
— 1 hourdry off at 35°C LA B IR 4 R (R )
- /NI IR 6 25+ /N

Internal 5
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0 -BASF

We create chemistry

B to simulate resistance to rain after a very short drying period
— coating is applied onto metal
— dry at 23°C / 50% RH for 2 hours
— water immersion for 24 hours

AU ) 18] P18 S PR T R 7K 5 ekt
MR & B iR E
TFHE2Ak: 23°C, S50%FEXNHEE, 2/t
127K 247N}

Internal 16



tHEHXEEX R HAMKTERI 220
BASF

We create chemistry

FEOT 8 BB = AR, K R IR SR A, T B AT A I B 7 0 43
Blister formation on the high RH panel Water spotting on the high RH panel

RH may lead to poor performance Due to
premature evaporation of coalescent

Internal




BASF

We create chemistry

B \Water resistance

® humidity resistance according to ISO 6270 (using Cleveland test
cabinet)

— 100% RH at 40°C at test side
® adhesion is done before, direct after and after recovery

7 X (5 A o A 5 == AR
EISNR R : 100%AHX R, 40°C

GibON =R nwiSAllTE
FAHT, W SE RGN e, S8 il e i AR

Internal 18
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We create chemistry

B Rapid deformation P T AR
® Impact resistance . Tﬁ‘/tljﬁ\
— Forward ) Equ
R - &If
P SLLE o  HEEHEEMP
® Conical mandrell
B Slow deformation T AR

® Erichsen cupping test * PSR

Internal "
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0 -BASF

We create chemistry

B Per industry variations possible in $E¢Exmﬁjzg4 ,.

® wet film thickness ak%%z F;
o AR E
® drying time . IR S
® block pressure S 7N [E1R S 5
® block time o WEIERE
® block temperatures
B Metal

® 100 microns wet film, 5’ flash off, 30" at 60° C N
® Block at 2 kg / cm?for 1 hour at 50°C

X T4 JE A
MR Z 10010k, [NF5408, 60°CT #3044
MR E 5% 2kg/em2, 1/MEF, 50°C

Internal 20
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B Product offerings & introduction

® 1K acrylic
® 2KPU
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BASF core technologies for dispersions O-BASF

EHK 7 EUS B R AR KB e ey

- Classical surfactants «  {% % 3¢ [ % P 57
* Vinyl monomers (styrene — (meth)acrylates)

o LIRFERARCE L N- I IIR)

Conventional

PG 73 B (FLR)

« Conventional dispersion with
high carboxylic acid content and lower Mw
s PR T * neutralization of COOH gives clear solution
B B T 70 o RRGHREINRE, BT E
o RET S 1S EIE YIVE
» Seed polymer prepared by SGO process,
RC » Seed polymer dissolved in alkaline solution

SRS 35 81| TR 4B A » 2nd stage polymerization

« SGOFF, KEY
o T RRAT AR S A

C TR RS

COO" Colloidal/
Alkali soluble

* First stage polymerization of colloidal phase,

RC(D) - 2" stage polymerization of core ., .. .
RC o E—WERE: Wk

P M1
interna . B UEEEA. 22



BASF Offerings - Acrylic Dispersion for

: 1-BASF
Metal Protection R ——

Technology Performance & Application

Joncryl® PRO 1532 Excellent adhesion, early water res, humidity res, durability (anti-corrosion primer, topcoat)
Ci1-C2 Joncryl® PRO 1532  RC Acrylic High Tg, hardness development, humidity res (anti-corrosion primer, topcoat)
Joncryl® PRO 1555 Drying, excellent adhesion, early water res, excellent block res (anti-corrosion primer, topcoat)

APEO free, balanced hardness & flexibility, excellent early water res, not easy to whiten for a

® :
AerenEl PRO E00 Sp7rene ASHE long-term dipping into water, excellent hot block res, excellent durability (topcoat)

Silane Modified

®
Acronal® PRO 763 Styrene Acrylic

Good adhesion, excellent anti-corrosion, cost effective (anti-corrosion primer)

Acronal® PRO 761 APEO free, good adhesion good compatibility with anti-corrosive pigment (anti-corrosion

primer)
C2-C3 Acronal® PRO 8977  Self-crosslinking APEO free, excellent block res, high pigment loading (anti-corrosion primer, topcoat, DTM)
Acrylic
Excellent anti-corrosion, low coalescent demand, high hardness & fast hardness development,
Joncryl® PRO 8139 excellent early water res, outstanding hot block res, good dry/wet adhesion, good durability
(topcoat, DTM)
Joncryl® PRO 1522 RC Acrylic E'xcellent anti-corrosion for DTM, high gloss, durability, good compatibility with anti-corrosive
pigment (topcoat, DTM)
: APEO free, low VOC (<100 g/l), very good anti-corrosion, outstanding water & humidity res,
® -
SIS (RO o NI R TS high gloss, excellent dry/wet adhesion, good hardness & UV durability (topcoat, DTM)
ca Acronal® PRO 780 Modified Acrylic APEO & Zinc free, excellent anti-corrosion(>80 microns), excellent barrier to humidity, good

adhesion, early rain res, high pigment loading (anti-corrosion primer, topcoat, DTM)

Internal 23
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®
Acronal® PRO 763 0-BASF

We create chemistry

. . Exemplary
Performance highlights Usage

B Cost-effective 2 = B Light to medium duty (<= 240 h SST) applications

i Cc2-Cs3 .
B Good adhesion on steel . o ( ) B
B Universal use: can be applied as primer B Steel constructions, steelyparts,‘manh\olgsk, tanks, gas
B Shear stable; can be used in the grinding B High volume, low price applications

step BiasE, AR EEMHELR, RraRH
N
B APEO-free AEAPEO
216 hours 288 hours 360 hours

: 9 i —y
i~ r 1

Key technical data

i_ B Silane-modified styrene-acrylic dispersion  ji: i v 5= i 1] mdus\t,ié[ '
® Solids by weight: 1%~ 50%
j ‘ : B Viscosity: wipr 100 - 250 mPa-s (25 °C)
4 ® pH: pHIE 7.8
Samples &
‘ ‘ m MFT: ~ 28°C commercial
= o RS quantities
\ ‘1 o B A R I available

White primer: Salt Spray Test Results on Cold Rolled
Steel. 7 days drying at room temperature (80 — 100

2TiCrOﬂS dry) [ JERAE A FLANBR 1T #5 25 (52 IR 7 R 1980- 100K %)

Internal
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Q)
Acronal® PRO 780 O-BASE

We create chemistry

Exemplary
Performance highlights Usage

Enhanced corrosion protection Jisaii &ttt ®  Medium duty (< 360 h SST) applications (C3)
B Suitable for light and medium duty primer B Steel parts and constructions th BE R4

topcoat applications ;= /i iz 44 fi%: W Exterior tanks N N N
B Good adhesion on steel B A IV ) BEWN, M FoMEE

B Excellent application properties (airless,
dip) it TR I (R ABHR, 1RIR)
B Good barrier and inhibiting properties L0 ) BELIR

B APEO- and zinc-free 1~ % APEOFI£¢
Key technical data

B Core shell styrene-acrylic dispersion j; == s 4 i !

B Solids by weight: "%~ 50% o i i

W Viscosity:y s ~ 190 mPa-s (25 °C)

W opH: PHI 8-9

" MFT miemmmng ~22°C samples &

B Density #/% 1,09 g/cm?® gﬁg‘;ﬂfﬁ;‘:"’“
available

Red primer: Salt Spray Test Results
on Cold Rolled Steel. (80 dry film
25 thickness) ZLJEAE A FLANER (11 £5 55 (BOTHUK T i) Internal
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Acronal® PRO 763 & 780 O -BASF

We create chemistry

4 ) 4 )
Acronal® PRO 763 Acronal® PRO 780
styrene-acrylic Core-shell styrene-
dispersion; silane acrylic dispersion
modified Rl d A % 7 MFFT=20°C  j 5 i 2 ALk
MFFT=28 °C

! !

O
026
26!

»  Emulsifier stabilized @ L1k 7)ka e = Emulsifier stabilized  jafs 7 1k 052
» Silane modification for f:fe 2t s5n 5 =28t | = Built in corrosion SRk Py 7E (1 57 S AL
post-crosslinking / MITECE R & 71 protection mechanism S & )& B4

\_ adhesion promotion Y, \_

\

Internal 26



Acronal® PRO 780 - Red anticorrosive

: O - BASF
formu Iat|0n (27185_3) We create chemistry
Disperse for 30 min. irlﬁhigh §Eeed dispenser or bead mill: Pre-mix: /5
By / 7 = . .
Acronal® PRO TBF@B ﬁﬁIBOéJmE%IZC%i% s 180.0 parts Rheovis® PU 1280 PU thickener o ;41,8 parts
? y ] . 3]
FoamStar® S| 2210 defoamer HIA 2,5 parts Butyl giycol coalescing SOI\;’;}P%;‘(J 1.8 parts
® = S YR )] 71
Surfynol™ 104 E wetting agent A 3,7 parts water =
Pre-mix: 4} ammonia 25 % Zk 27,2 parts
water . 69,3 parts 1000,0 parts
Lutensit® A-EP dispersing agent ﬁﬁfﬁﬁu 1.0 parts
Ammonia 25 % ZK 26 parts
Pre-mix: i/} Physical constants
Phenoxy propanol coalescing solvent/ Il 7,2 parts f@ﬁﬁﬁ% — -
Mineral spirit 180-220 °C coalescing solvent 7.2 parts PV(_: %*ﬁ@ LA 35 %
UL ol LT S 66 %
Bayferrox® 130M red oxide pigment ‘%%*Aﬁ 3,3 parts weight HiE
Luzenac® 20M2 talc extender ; v}g}%\,flTJ parts pH p ) ) 9.6
Heucophos® ZMP anti-corrosive Pig"'%'ii ’J\%g,a parts  viscosity ot R Brookhield, 23 °C (73 °F) 160 1006 mpa s
Lithopone™ L (30 % ZnS) extender ~™ 1704 parts S TR
BCEE, Ain voc ca. 85 g/l
Let-down, add while ® registered trademark of the respective company
stirring:
Acronal® PRO 780 emulsion L 266,6 parts
FoamStar® S 2210 defoamer g Y@ﬁ\” o 2|’4 parts
CHE Coat® Ci LNF Ad* AHLBT A

(1 : 1 with water) organic rust inhibitor 10,8 parts

Internal 27



Acronal® PRO 780 - Influence of film
0 -BASF

thickness on corrosion after 480 hours SST e create chemty

DFT = 65 microns DFT = 110 microns

Internal



Acronal® PRO 780 - White anticorrosive

formulation (27185-4)

Disperse for 30 min. in high ed dispenser or bead mill:
P N 90 Speed isp

Acronal® PRO 780

FoamStar® S1 2210
Surfynol® 104 E

Pre-mix: i/t
water

Lutensit® A-EP
Ammeonia 25 %

Pre-mix: Tfii/rak

Phenoxy propanol

Mineral spirit 180-220 °C

o IR

Kronos™ 2190

Luzenac® 20M2

Heucophos® ZMP

Lithopone™ L (30 % ZnS)
BoEE, A8 in

Let-down, add while

stirring:

Acronal® PRO 780

FoamStar® S1 2210
CHE Coat® Ci LNF A4*
(1: 1 with water)

emulsion I 150.0
HIF 25
THRF 3,7

defoamer
wetting agent

WL 69,3
dispersing agent el 1,0
2K 28

coalescing solvent ’ﬁﬂ%ﬂjﬁf”?Q
coalescing solvent 7,2

white pigment %E”\HS,S
talc extender " E:b/j 471
anti-corrosive pigm%ﬁé%bﬁ

extender 1704

emulsion 2L 266.,6

H ?@ﬁu 2,4
Mf%%ﬁﬂ

defoamer

organic rust inhibitojﬁ

parts

parts
parts

parts
parts
parts

parts
parts

parts
parts
parts
parts

parts
parts

parts

O - BASF
We create chemistry
Pre-mix: 7
Rheovis® PU 1280 PU thickener puifi78 parts
Butyl glycol coalescing solvent 1,8 parts
FS 5 By 5]
water 5,3 parts
ammonia 25 % 2K 272 parts
1000,0 parts
Physical constants
VPR
PVC PURA R 35%
- /E’TE
solids by [ 5 & 66 %
weight
pH pHIE 9.6
- - Brookfield, 23 °C (73 °F) / 60
viscosity *ﬁFErpm 1000 mPa.s
vOoC ca. 85 g/l

® registered trademark of the respective company

Internal 29



Acronal® PRO 780 - Influence of film

thickness on corrosion after 480 hours SST

480h DFT =80 - 110 microns

Acronal®
PRO 780

LJ27185-4
White
Primer

Salt Spray
480 hours

DFT =180 - 200 microns

D___eUnperuest  GHN
(SERTe LS
————— —

- - -—

Acronal®
PRO 780

LJ27185-4
White
Primer

Salt Spray
480 hours

Internal 30



Acronal® PRO 763 - White anticorrosive

: O - BASF
formulation (29238-10) P
Add while stirring 574573 i1 Add mix of 7 PU % A 7
Acronal® PRO 763 function Ay 40,00 parts Rheovis® PU 1280 PU thickener 0,15 parts
FoamStar® SI 2210 defoamer Wz 0,22 parts Butyl glycol MEBNF 0,15 parts
Pre-mix: i 4 i water 0,50 parts
water 0,50 parts Ammonia 25%, bis pH 9 2K 0,10 parts
Lutensit® A-EP dispersing agent 77177 0,06 parts 100,00 parts
DMEA pPHIA 170,08 parts

Physical constants
Solvenon® PnB coalescingsolvent 112 parts VIR
Butyl glycol coalescing solvert= 317 12 parts PVC BURMA AR 20 %
solids by weight HERHE 64 %
Kronos® 2190 White pigment A \ﬁ‘,E,OD parts  solids by volume  {ERIAE 69 %
Heucophos® ZMP Anti-corrosive pig%gr%%)‘ﬁj 0 parts p_H ) i;rg : . 9.0
Luzenac® 20M2 Talc ik 955  parts RESCH - g&?;&ef i‘?\?:ilecﬁg? S B
Barite EWO Barium sulfate g4y 3,85  parts voc P 41l
Let-down FCiER, Afiiidin
Acronal® PRO 763 function A 26,90 parts P i
FoamStar® SI 2210 defoamer Wiz 0,19  parts roperties
® : o
LrELiis oL S Organic rust inhibﬁjﬁ%%@? parts application B L7 draw down

1:1 with water 5
( ) Konig Hardné@ﬁig week at room temperature 29 osc.

® registered trademark of the respective company

Note: addition of Heucorin® RZ to grind significantly improves adhesion on galvanized steel
INJiHeucorin® RZING&AT B )5, ﬁ%aﬁz%ﬁ%ﬁ%ﬁlﬂ*ﬁﬁ%ﬁ%ﬁ

Interna 31



Acronal® PRO 763 - Influence of film
thickness on corrosion after 480 hours SST

480h DFT = 65 microns

Acronal®
PRO 763

LJ29238/10
White
Primer

Salt Spray
480 hours

DFT = 140 - 160 microns
Sotipriben ML : gg.;_);;e:u LT

aeen
[OF5STC Jwors 190108y

r

Acronal®
PRO 763

LJ29238/10
White
Primer

Salt Spray
480 hours

|

32
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- BASF

We create chemistry

P i

- . spra'?’r)ér?nance of actlvely pigmented acryhc coatings

f ﬁ 8 & function o#dry fllr;jﬂn/ckr,e

I,n agreeme'n EN ISO 1294‘4 5 a dry film thickness of
b’ romma ely 140 mlcrons corresponds to 240 h salt spray

)

T&a'chleve salt spréy r%ﬁa@ f48@!30urs or more), a ..
5% ~ m|n|mumdg‘?|"lm-’t 1Gkn§§gof€ microns is required 18

" - f(;" =

/;;;>
PrLLLLLl
S ———
Ly -

|

- - o e ———
_ 'rn acryllc amt IS sh:fabléibr»eorr05|on protection

¢ .
RS S NS

LS L
"

25 mﬁéﬂf/\ﬁh‘ﬁ@z@ 7, ﬁ@JCZ C4i§—é&, e TN B B i
MfEh %% 240/ > FREJEE Z140%0K T 16 5

480/ % /0200%0K

Internal



T B2 ESRBIT BI KRN 6 BR 77 8k
Joncryl® PRO 1522 - BASF

. . Exemplary
Performance highlights Usage

B Good corrosion protection at low dry film B Light duty metal protection (e.g. gas tanks) (C2) 2[4
thickness R85 B2 T ) R A n
L6 W Steel components for ACE equipment & FHLR G
High gloss (>80 at 60°) .\, ® Interior steel pipes EL e
Low VOC (<150 g/l)  myf /240w B Underbody coatings WK
Outperforming commercial DTM paints B Touch-up of metal parts “as Bt

Good early water resistance i /K 1 1

Good exterior durability PN R I

Suitable for brush, roller, spray and dip
application WA, BRIR, SRR

Joncryl® 1522 White DTM alkyd ~ White DTM acrylic Key technical data | - . L

; General Industrial

) B styrene-acrylic dispersion with no/Q m ratL %,7% Myl SI ier
B Solids by weight:z 4~ 45%
. ' W Viscosity:!i/% ~ 400 mPa-s (25 °C)
F m MFT:  BIREBERE - pgec Sl
White DTM Salt Spray Test Results after > 200 h on Cold W Density i 1,06 glem® glj’ mmercial
Rolled Steel. (40 pm dry film thickness)

FI 8 IR = A1 FLAMAR AR 5 25 K 1200/ (A0680K T-15%)
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Joncryl® PRO 1522

EHAMIZKME (=98 ) [0 - BASF

ASTM D-714 We create chemistry

Overnight immersion test after 4 hours drying time 2 st 5 14/
® No rust, no blistering (LJB-027C) RS, AHRIE(LIB-027C)
® About 80% gloss retention after recovery VR 5 2 29 80%

Polished CRS 10 Unpolished CRS 10

Internal 35



Joncryl® PRO 1522

JIIl::: I J-l* 0-BASE
ASTM B-117 We create chemistry

SEH-0183D: 240 g/L LJB-027C: 210 g/L

168 hours

Internal
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Joncryl® PRO 1522

SRR =7,

0 -BASF

We create chemistry

SEH-0183D LJB-027C

CRS
72 FLANR

No defects

Defects - Very rough surface )
- very smooth surface no blisters

and full of blisters
TR FE-R R RS, SR Tok G- C M, Tt

No defects No defects
- very smooth'surface no - very smooth surface no

TCH - e, TG tRnal Took b - ey, oI




Joncryl® PRO 1522
{55 EEIRIENNL 67 F

Qo
N
)
[ T1

0 -BASF

We create chemistry

~ ~
VOC (g/L): 240 VOC (g/L): 240
Lab book # SEH-0183D Lab book # SEH-0183D
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Joncryl® PRO 1524

0 -BASF

We create chemistry

Exemplary
Performance highlights Usage

B Good Corrosion Resistance R ipfiffEi: M
® Low VOC Capable (< 100 g/ly ©VOC o
B Excellent Adhesion (wet and dry) |
m Gloss > 80 at 60° ﬁﬁiﬁﬁfﬂﬁf '
B Excellent UV durability Eﬁmpywﬁuv |
® Good Chemical Resistance &4 HUMIHLTE

B APEO Free A4 APEO

~ Joncryl PRO
1524

Commercial |
DTM

White DTM Salt Spray Test Results after > 322 hours on
Cold Rolled Steel. (40-50 pm dry film thickness)

H A DTMAE A FLARAR 1T £5 55 K T-322 /N (40-501R0K T 5)

Key technical data (

Light duty metal protection (e.g. gas tanks) (C2)

Steel components for ACE equipment 10747 (LA E)

Interior steel pipes o HLAN

Underbody coatings EPNWE
KRR

Touch-up of metal parts Py

General Industrial

Non-surfactant acrylic dispersion

AN 2T I A I R
Solids by weight: [17  ~ 43%
Viscosity: 4 ~ 1000 mPas (25 °C)
pH: pHIH ~8.3
MFT: s~ 25°C samples
Density — #/% 1,06 g/cm® Commercial
quantities

Internal 39
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Joncryl® PRO 1524 B

Commercial
generat|on generatlon generatlon i éay

d
Basic acrylic latex Structured acrylic Unique, improving t W

latex, wet adhesion
S

15t M R LR A% 5 7R P A4 R LR SRl %ﬁﬂmﬁﬁ%ﬁ
Joncryl PRO 1524

&e'\f -
e %0 &% -

Dry

Ve 22 R OR BN HT B AR =2k
Performance gaps driving new technologies

Internal 40



SRR BRI KRR D00
m RHTEIEER S BN AR R A b

TS 2 25 U AR 2 RIRAL K 22 2R R




HREKERGERS SIS

(e 3UT i 72k 25 0 X))

S ESREEER

Q A8 LT HAD A ER 20 B,  Joncryl® PRO 152438 B A 5 (1) 5t - ke e 1

ﬂ BASF

eate chemistry

Joncryl® Joncryl® Benchmark
if-gﬁ\ Hiljiﬁ\j PRO 1522 PRO 1524 1

Benchmark

FIRERE35-40
MK =

Benchmark

Benchmark
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Q EAFFEH E, Joncryl® PRO 1524 I H 547 (1)1 #5 25 Ml iX 45
JCH e R AL Al T

FRAOMK | | AEURLE
fEQ-Panel R-36 L Joncryl 1522 <48 piE > 145 /g

Joncryl 1524 145 1\g8g > 145 /BT

FRRAOGEK | WHIRLE | FAERIRELE
FEASH P v 5N Joncryl 1522 200 /\gt > 300 /J\B

Joncryl 1524 200 /N\g > 300 /BT

1/18/2018 Internal



Joncryl® PRO 1524 A& EL 2 8A - gasE
- ;Eﬁﬁaﬁ We create chermistry
O Joncryl PRO 1524 =t H B 8.IR 2T ER B T

Ei 5 CFT- MD-02, Aug. 2016 E#F

Ermet  HE TheE LRI
FERMEL T IREL, e 8 77 30 £ f7 2)HEEE#
DI Water 6.0

Dispex® Ultra PX4575 0.3 S3 BASF
Hydropalat® WE 3322 0.1 JEAA 5] BASF
FoamStar® S| 2250 0.1 THIEF BASF
Kronos® 2190 14.0 IRl KRONOS
NH3H20-28% 0.1 pH 5 5 Local
%
Joncryl® PRO 1524  71.0 VaniguN BASF
TEBEPES AT AR N DA P BS AR, B0 BOK A BB, SRJSIE25 VR IR Q & FMR 215N )5
DI Wat 3.36 PRI
Ethylene glycol monobélljt?/rl WEIEASTM B-117, $H§E§4O~501ﬁ*
Y gy 4.0 R B 7 Local ,
ether
Hydropalat® WE 3322 0.5 JE AR 711 BASF
FoamStar® S| 2250 0.1 TH LT BASF
Rheovis® PU 1191(50%)  0.14 WA BASF
ASCOTRAN-H10 0.3 By A 2% B3] Ascotec
Total  100.00

Internal 44



AT EEMHIFFREIKIEREER S U

0 -BASF

We create chemistry

DTM / Topcoat Primer
FRLIR JZTH R JEGR

PE = A ) AR
Improved wet
adhesion and

hardness

2=

oK i 2%y =T
Cost Improved Cost
effective hardness effective

DS R IR A B REby e, A, F K
Improved Improved anti-

adhesion on orrosion, hardness,
difficult early water
substrates resistance

Joncryl PRO 8139

Internal 45
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O - BASF
We create chemistry
Multilayer - =
y v Joncryl PRO 1522
v Joncryl PRO 1524
v Joncryl PRO 1532
Intermediat v' Joncryl PRO 8139 More application
ftEfmeaiate v" Acronal PRO 780 steps & higher
Coat 80 pm v" Acronal PRO 800 ) i i
corrosion protection
Primer 80 uym N o
(0
Metal v" Acronal PRO 780
v" Acronal PRO 763
& C3-C4 v' Joncryl PRO 8977 /
. —/
Direct to metal (DTM) 9
: v Joncryl PRO 1522 Less application
DTM Coating (25 — 40 pm) v Joncryl PRO 1524 steps & lower
v Joneryl PRO 8139 | corrosion protection
—/

/
%* Cl-Cz Internal 46



BASF Offerings - WB 2K for

: 01-BASF
Metal Protection W create chemisty

Technology Performance & Application

APEO free, universal resistant to hydrolysis, good anti-corrosion, high chemical

Conventional acrylic, OH

Luhydran® S 938 ap : res, high hardness, good block resistance, and good water & solvent resistance.
functional .
(WB 2KPU primer, topcoat)
Joncryl® OH 8311 RC acrylic, OH functional APEO free, excellent adhesion, high water & chemical res.(WB 2KPU topcoat)
Conventional acrylic, OH APEO free, low coalescent demand, good adhesion, excellent outdoor durability.
JEMEnIE Ol ki functional (WB 2KPU topcoat)

Non-surfactant acrylic, OH Crosslinkable with water-dispersible polyisocyanate, pot life with end indication

C3-C4 Joncryl® OH 8314 functional via viscosity increase, low VOC capability, excellent anti-corrosion, excellent
chemical res, good hardness development, good adhesion. (WB 2KPU topcoat)
Basonat® HW 1180 PC HDI based isocyanates 80% solid, water-emulsifiable polyfunctional isocyanates, easy mixing (WB 2KPU)
Basonat® HW 2100 HDI based isocyanates 100% solid, emulsifier-modified polyisocyanate, easy emulsification into water,

excellent light fastness, good chemical res. (WB 2KPU)

80% solid hydrophilic polyisocyanate, fast hardness development, easy
Basonat® HW 3280 MBA  HDI & IPDI based isocyanates  emulsifiable, good compatibility with dispersion, fast drying and high end
hardness, longer pot-life compared to pure HDI types. (WB 2KPU)

Internal 47
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Joncryl® OH 8314

. . Exemplary
Performance highlights Usage

B Pot-life with end indi

ication via viscosity

increase ikl B 48 I BRI 2R S

Low VOC capability

Good adhesion

flkvoC

Excellent anti-corrosion 1) 5 (i J& b

RAFIRIFE 7
R4 AR RE e e

Good hardness development
Excellent chemical resistance

PESF H e A 1

White DTM Salt Spray Test Re
Substrates. (40-50 um dry film

F B DTMAEAN A JE A TR 2

sults on Different
thlckness

S ﬁt(4o 507K T i)

Key technical data | -

Interior/exterior industrial and Institutional maintenance
Interior/exterior general industrial metal
Direct-to-metal protective /7 A/} ) Lk B4 AL F 5T

Automotive interior

0 -BASF

We create chemistry

JUAL AhaE <R B 4
RERE R
IR WA

General Industrial

Non-surfactant acrylic dispersion o B T

Solids by weight: [

ViSCOSity: s

~ 44%

100~800 mPa-s (25 °C)

pH: pH{E ~8.3

MFT EE%E&EEH%{EIE 40~45°C i\?‘;‘lglﬁz
Hydroxyl number 26 70 mg KOH /g Commercial
Density i 1,06 glcm® B

Internal
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We create chemistry

B Typical WB2K systems show no increase in viscosity. Reactions

happen in the dispersed phase. Our system behaves like a solvent

based system. _ _
2K solvent based and WB2K with BASF Unique Technology

(Ex: Joncryl ® OH 8314)

PG PRI R 1 K P XU 73 PU

/\\ \ s

Typical 2K water based
properties

Viscosity

Pk BE AL AL i £k

Time after mixing 5 i 4l 22 58 1] LA A0CHE B L 45 R 2KPU B HE
A viscosity increase is an easy indicator for the user to stop using

the coating

Internal 49



Joncryl® OH 8314 + Basonat® HW 1000

AFEeRRE O-BASF

We create chemistry

Joncryl OH 8314 FORMULA for WB2K High Gloss White DTM (34387-86)

KL PU
PART A R B

GRIND — combine underagitaton ||
DI Water 25.56 3.07
Foamstar® ST 2446 VHIEF 2.12 0.26 . : )
Disperbyk® 190 ey 1247 141 Mixing Instructions:
Ti-Pure? R-706 VS| 124.75 3.75
PART A/ PART B
DI Water 25.56 3.07
OHi 4 82.99./17.1 g. (by
[LET DOWN  combine with agitationat 1500RPM [ JRRVINTIN
Joncryl® OH 8314 afLﬂ?z ‘ 500.93 56.87
Hydropalat® WE 3650 TR 7 6.74 0.83
Preblend the next two materials (25% solution), then add: O
Rheovis® PU 1191 A 7l 1.69 0.20 > Charge PART A and
DI Water 5.06 0.61 add PART B under
Hiigh shear disperse for 10 minutes. Thenadd: | o
DI Water 99.19 11.90 agitation
Basonat® HW 1000 A 100.91 10.34 P Mix with lift blade for 5

Propylene glycol monomethyl ether acetate 48.51 5.99 ;
nyiene gl I 16.15 101 minutes at 1000 RPM

Diethylene glycol monoethyl ether acetate o 4
969.62 100.00 Registered trademark of BYK Additives.

2Trademark of The Chemours Company TT, LLC.

nieidi 50



Joncryl® OH 8314 + Basonat® HW 1000
RAFEGHRE O-BASF

We create chemistry

PART A

Solids 44.7% by wt, 37.1% by vol
Viscosity (Stormer) 55 KU

pH ~8.0

PART A + PART B

Solids 47.3% by wt, 40.7 by vol
Viscosity (Brookfield) ~530 cps

PVC 9.2%

VOC (calculated) <167 g/l
NCO:OH Ratio 1.5

pH ~8.0

Pot Life (20 — 22°C) 120 minutes

Internal 51



BASF Novel Polyol Dispersion

White DTM performance* O -BASF
We create chemistry
Gloss TP 60° 86
Solvent resistance T VA7) MEK double rubs > 180
Adhesion dry UP CRS W LTI AsTM D3359 (B) 5B
Adhesion Al, HDG, EZGiH /s #Es: ASTM D3359 (B) 4-5B
: %%E%%W% :
Adhesion wet UP CRS .4 4 ii&eseribe, 1 hr water spot test 4A
Hardness K A i Konig (pendulum - swings) 65
Hardness PR Pencil F-H
Flexibility F 1/8" Mandrel 0"
Salt Spray it th ASTM B117 > 250 hrs
Weathering (no UVA/HAL%% ASTM D4587 (QUV A 340 >90% gloss
i o512 @1000 hrs) retention
Pot Life (20 — 22°C)  if{kil] Time to double visc 2 hrs

*Panels aged at 50° C for 24 hours prior to testing to approximate ~7 days ambient cure

Internal 52
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Substrate UP ALUM EZG Bondrite HDG  Quarry Concrete Red

CRS 6061 Galv. 1000 Galv. Tile Elplle (R sy [ T

7 Day dry 5A 3A 4A 4A 4A 5A 5A 5A 5A 5B 5B
Adhesion

Method A = X-scribe, Method B = Cross hatch

5 = no removal, 0 = complete removal of coating

Bonderite is a registered trademark of Henkel Corporation.
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AT

Spot Tests (1 hour) per ASTM D1308 - BASF
Water 10 10
100% 2. /i 9 — slight
Ethanol, 100% penetration 10
Gasoline - 10 10
Mineral Spirits ., 10 10
Muratic Acid (37% HCI) ;. 10 10
NaOH, 10% 109 AT 10 10
Formula 409® 10 10

10 = no damage, 1 = complete removal of coating

Formula 409% is a registered trademark of The Clorox Company.

Internal 54



QUV (A 340) 500-2000 Hours

51 = system A
(No UVA/Hals)

0 -BASF

We create chemistry

Hours 500 1000 1500 2000
Time after 0 60 120 0 60 120 0 60 120 0 60 120
activation min. | min. | min. | min. [ min. [ Min. | Min. | Min. | min. [ Min. | Min. | min.
T I ]

% gloss

retention 100 | 99.0 | 989 | 959 | 91.2 | 889 | 88.0 | 84.8 | 844 | 785 | 73.2 | 74.9
e

%/el!j:g;&E 0.89 | 1.02 | 099 | 162 | 1.75 | 1.62 | 2.0 2.2 19 | 204 | 22 | 2.06

Internal

55




ASTM RN

FERZEMWERZ M (ASTM G 85-02)

0 -BASF
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Substrate UP CRS Alum EZG Galv. Bondrite B1000| HDG Galv
Filmbuild - CRS 2.0-2.1 2.0-2.1 2.0-2.1 2.0-2.1 2.0-2.1
255 hours 4.30 mm 0.50 mm 4.00 mm 4.30 mm 5.80 mm
ASTM Rating 5 9 5 5 4
Comments Ok a little gloss loss gloss loss Ok slt. gloss loss
399 hours N/A N/A 16 mm N/A 20 mm
ASTM Rating N/A N/A 0 N/A 0
Comments N/A N/A pull N/A pull
539 hours 9.2 mm 1.5 mm 8.3 mm
ASTM Rating 6 8 6
Comments no face blisters no face blisters no face blisters
539 hours 9.2 mm 1.5 mm 8.3 mm
ASTM Rating 6 8 6
Comments no face blisters no face blisters no face blisters
632 hours 9.5 mm 1.5 mm 11.3 mm
ASTM Rating 3 7 2
Comments no face blisters no face blisters no face blisters
870 hours 13.3 mm 2.7 mm 15.7mm
ASTM Rating 1 6 1
Comments no face blisters no face blisters no face blisters
1032 hours 17.3 mm 3.0 mm 18.7 mm
ASTM Rating 0 6 0
Comments PULL no face blisters PULL
1195 hours 7.0 mm
ASTM Rating 4
Comments no face blisters
hours
ASTM Rating
Comments no face blisters

Internal
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B = Bonderite®, a registered trademark of Henkel Corporation.
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MR =M (ASTM B 117)

ASTM 3 FHR

0 -BASF
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Substrate UP CRS Alum EZG Galv. Bondrite B1000| HDG Galv
Filmbuild - CRS 2.0-2.1 2.0-2.1 2.0-2.1 2.0-2.1 2.0-2.1
259 hours 10.75 mm 0.50 mm 1.40 mm 7.70 mm 1.50 mm
ASTM Rating 2 9 7 3 7
Comments Ok a little gloss loss gloss loss Ok slt. gloss loss
541 hours 15.8 mm 0.5 mm 5.8 mm 12.3 mm 7.50
ASTM Rating 1 9 4 2 3
Comments no face blisters no face blisters gloss loss/no face blisters no face blisters no face blisters
630 hours 16.30 mm 0.5 mm 7.0 mm 14.5 mm 8.10 mm
ASTM Rating 0 9 4 2 3
Comments PULL no face blisters gloss loss/no face blisters no face blisters no face blisters
867 hours 0.5 mm 8.7 mm 16.2 mm 8.8 mm
ASTM Rating 0 9 3 0 3
Comments no face blisters gloss loss/no face blisters PULL no face blisters
1032 hours 0.5 mm 10.2 mm 9.4 mm
ASTM Rating 9 2 3
Comments no face blisters gloss loss/no face blisters no face blisters
1193 hours 1.0 mm 15.2 mm 9.5 mm
ASTM Rating 8 1 3
Comments no face blisters gloss loss/no face blisters no face blisters
hours
ASTM Rating
Comments

Internal
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BASONAT® HW

2KPU [E467 0 -BASF

We create chemistry

HDI/IPDI BASONAT® Excellent chem. res;
HW 1000 fast drying M pLtE, R
y
BASONAT® 5
/ \ Ready to use Hodtn]

HW 1180 PC

Easy mixing Ttk

BASONAT® Y "on
Fast HW 3280 BASO NAT® BASONAT@
hardness A HW 2100 HW 4000 +
development
B P 5 Chemical iy 1
resistance
/ Y

BASONAT® Food contact

HW 2000 approval A1 S fh

Internal 60
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Exemplary
applications

Performance highlights Key technical data

B Hydrophilic modified HDI trimer for high B NCO content: ~17.5%
quality water-borne 2K PU systems B Viscosity: ~2.800 mPa-s
B Balanced miscibility / chemical ® Solids content: 100 %

resistance profile

B Compatible with OH-functional
dispersions & standard acrylic and
polyurethane dispersions

Gloss / Haze (after 7 days at room temperature) —
White high gloss pigmented coating
M ZEAE - BEREDLR R

Benchmark PIC /

Trains

SRR M = R AR T m R [ 7K 2K PU Basonol® AC 1120 W
TR R o 2100

Basonol® AC 1120 W

Industrial

5 3 ) A A4 R R A MR R T 20 A A A P

Benchmark PIC /
Bayhydrol® A 145

Availability

Samples &
commercial
quantities
20 40 60 80 100 available

mHaze ®WGloss60° mGloss 20°

Basonat® HW 2100 /
Bayhydrol® A 145

o
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Basonat® HW 3280 MBA - BASE

We create chemistry

Performance highlights Key technical data

B Fast hardness development Basonat® HW 3280 MBA
B High end hardness H% EE@’# L3 lonic character Non-ionic
B Fastd i SR T (broader compatibility)
ast dryin
ying . I%:F L NCO content 12%
B Easy emulsifiable with binder — similar -~
n B 0
to HDI trimer-based market standards Solids content (in 3-methoxybutyl acetate)
Fwt e —#2 2 HAk Viscosity ~ 1,000 mPa-s
FABbRUERIHDI = 4k
Hardness development Overall performance comparison
Gloss
5
120 4
=)
8, 100 Emulsifiability 2 N Dry to Touch
2 g0 > — 2
S / Basonat® 1
S 60 / HW 3280 MBA \
=
§ 40 _——— \ Availability
3 / Easaqua® .. N
S 20 803 ina
@ J Hardness N ~ Through Dry Samples
0 w w w available
1 2 3 4 5
Drying time at 23 °C [days] Hardness Launch:
Development Q3/2017

Bayhydrol® A 145 used as binder Evaluation: 5-best, 0-worst
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B Open discussion
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Open Discussion
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