Double your
sustainability
Water-based resins for
industrial metal coatings

2

Double your sustainability
Water-based resins for industrial metal coatings

The professional protection by
water-based emulsions
Trends and standards in the industrial metal coatings

BASF up for the challenge – The biggest challenge within the
industrial metal coatings industry today is providing environmentally
sustainable products which offer similar coating properties compared
to established systems.

Over the years BASF has developed a variety of technologies
in order to cope with the diversity of demand. Use of one
technology over another is usually due to a number of factors
like regional market preferences, existing application systems,
substrate choice and environmental pressures.
The latter has led to the EEC VOC legislation directive which
has become one of the major driving forces behind the
conversion to water-based from solvent-based systems.
This, together with health, environmental and safety concerns
including the risk of fires and the reduction in manufacturers’
insurance costs, is continuing to push the conversion further.

Innovative customer solutions –
BASF is your industrial metal coatings partner
Due to the complexity of modern coatings, BASF works closely
in partnership with its customers and value chain contacts in
order to make customized innovative developments. We are a
customer solutions provider. We offer a broad technology base
with a wide choice of water-based technologies which can be
adapted to individual customer needs.

Backwardly integrated production –
BASF from source to final product
BASF produces most of its products directly from
petrochemical feedstocks. Being largely self-sufficient
has its obvious advantages. This means a secured
source of supply of industrial coatings raw materials
for our customers.
Water-based paint protecting metal against corrosion?
At BASF, we create chemistry.
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Acronal® PRO, Luhydran® and
Joncryl® RC products
Copolymers and acrylic-modified emulsions

BASF has a wide range of products for industrial coatings
formulations. There are challenges in terms of performance
and handling and usually there is a trade-off when choosing
a certain technology.

BASF technologies
The diversity of the Joncryl® and Luhydran® product lines
allows you to choose from a wide range of water-based
technology platforms. Coatings based on Joncryl® or
Luhydran® can be formulated according to the desired
application method spraying, flow-coating, dipping or
roller-coating.

Joncryl® RC emulsions – features and benefits
Joncryl® RC features

Your benefits
enhanced stability

surfactant-free

low foaming at high shear
(pigment grinding directly into binder)
easy handling

Joncryl® products – Rheology-Controlled (RC) emulsions

fine particle size

high clarity and gloss

Joncryl® RC emulsions are surfactant-free. This is based on
a process developed over 25 years ago. And because of
excellent behavior in industrial applications it has become
the benchmark in some industrial applications. Joncryl®
products have been developed to meet market needs. All
mentioned properties are of course important, but not always
of equal importance. Therefore we focus on your customer’s
application to develop a solution that fits. The RC emulsions
are characterized by the use of a low-molecular-weight
acid-functional resin, produced by a proprietary process
and used as the emulsion polymer stabilizer.

excellent morphology:
high Tg – low MFT

excellent (hot) block resistance
fast water release and film formation

near-Newtonian flow behavior

lower coalescent demand
fast drying

self-crosslinking

excellent water and chemical
resistance
good wet adhesion
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Acronal® PRO, Luhydran® and
Joncryl® RC products
Copolymers and acrylic-modified emulsions

Acronal® PRO

Acronal®, Luhydran® and Joncryl® – particle morphologies

homogeneous

core shell (inverse)

single-phase feed

sequential multi-feed compositions

gradient

mixtures

continuous change in feed
composition

physical blend of two dispersions
(or potential secondary nucleation)

Acronal® PRO acrylic-modified emulsions are one step
closer to the replacement of solvent-based systems.
Acronal® PRO is a new product line from BASF for
anticorrosion primers for metal coatings.
PRO stands for:
• Protection, offering high-performance corrosion
protection as well as being environomentally friendly
with lower solvent demand

The Luhydran® products – core shell acrylic dispersions

• Professional, although the Acronal® PRO range has
primarily been developed for the anti-corrosion
professional industrial metal market, the products
may also be used in DIY applications.

Luhydran® has a long history especially in the wood coatings
market. These products are surfactant-based self-crosslinking
or crosslinkable and particularly suitable for industrial
applications or as co-binders in some exterior applications.
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Metal segments (major segments according to the ISO standards)
Markets

Technology

Key properties

Recommended products

fast drying
economical

light-duty
acrylic primers
ISO 12944-2: C1-C2

RC acrylic
broad adhesion

Joncryl® PRO 1555
Joncryl® PRO 1532
Joncryl® PRO 1537

sandability
Anti-corrosion primers

early rain resistance
medium-duty
acrylic primers
ISO 12944-2: C2-C3

self-crosslinking
conventional acrylic

corrosion resistance

Acronal® PRO 761
Acronal® PRO 8977

humidity resistance
medium-duty
acrylic primers
ISO 12944-2: C3-C4

enhanced corrosion resistance
Acronal® PRO 80

modified acrylic
early rain and humidity resistance
gloss and corrosion resistance
self-crosslinking
conventional acrylic

Direct-to-metal / topcoats

DTM / topcoats

adhesion
OH-functional

Multilayer

Joncryl® PRO 1522
Joncryl® 8330
Acronal® PRO 761

durability

scratch resistance

Joncryl® OH 8312
Joncryl® OH 8311
Luhydran® S 945 T

Direct to metal (DTM)

topcoat
25 - 80 µm

aesthetics (color, texture, gloss) +
weatherability + additional barrier

intermediate coat

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

80 µm

primer
80 µm

active corrosion protection (barrier against
oxygen, water + ions) + adhesion to metal
surface + provide surface for adhesion

metal

More application steps / higher corrosion protection

DTM coating
25 - 40 µm

high gloss, chemical +
UV resistance no anticorrosive pigments

metal

Less application steps / lower corrosion protection
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Acronal® PRO and Joncryl®
product range overview
Water-based 1K coating systems

Product

Technology

Solids

pH

Viscosity

Appearance

(wt.-%)

(25 °C)

DIN EN ISO 3219, 23°C
(mPa*s at 100 1/s)

Minimum film-forming
temperature
(°C)

corrosion category light-duty, C1-C2
Joncryl® 8322

self-crosslinking

semi-translucent emulsion

41

8.6

1500

~ 29

Joncryl® 8330

self-crosslinking

semi-translucent emulsion

38

8.1

50

33

Joncryl® PRO 1532
(old: Joncryl® 1532)

RC acrylic

semi-translucent emulsion

51

7.8

250

< 20

Joncryl® PRO 1537
(old: Joncryl® 1537)

RC acrylic

translucent emulsion

46

8.4

250

45

Joncryl® PRO 1555

RC acrylic

translucent emulsion

45

7.6

60

12

RC acrylic

translucent emulsion

45

9.0

250

26

Acronal® PRO 760
(old: Acronal® S760)

self-crosslinking

white emulsion

50

9.3

310

22

Acronal® PRO 761

self-crosslinking

white emulsion

50

9.3

320

22

Acronal® PRO 8977
(old: Acronal® LR8977)

self-crosslinking

white emulsion

50

7.5

200

37

white emulsion

50

8.5

190

22

corrosion category medium-duty, C2-C3
Joncryl® PRO 1522
(old: Joncryl® 1522)
new

corrosion category medium-duty, C3-C4

Acronal® PRO 80

modified acrylic
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(mg KOH/g)

Glass transition
temperature

20

core shell

high gloss, high hardness, fast drying and UV resitstance

topcoat, direct-to-metal

25

core shell

self-crosslinking emulsion for high-quality clear
and pigmented coating

topcoat, direct-to-metal

27

14

good early water and UV resistance, excellent adhesion to
various substrates, humidity and corrosion resistance properties

anti-corrosion primer, topcoat

49

46

high Tg, good humidity and corrosion resistance properties
and hardness development

anti-corrosion primer, topcoat

53

core shell

very fast drying, excellent adhesion (also to non-ferro),
early water resistance, excellent block resistance

anti-corrosion primer, topcoat

n.a.

34

corrosion protection without the use of active pigments at
30 - 40 µm dry film thickness, high gloss, exterior durability and
compatibility with anti-corrosive pigments

topcoat, direct-to-metal

< 20

~ 20

good corrosion protection (~ 100 h salt spray), good
adhesion and compatibility with anti-corrosive pigments,
good sandability

anti-corrosion primer, topcoat, direct-to-metal

< 20

~ 20

APEO-free version of Acronal® PRO 760, ecological, good
anti-corrosion protection, good adhesion and compatibility with
anti-corrosive pigments, good sandability

anti-corrosion primer, topcoat, direct-to-metal

-

~ 36

APEO-free, good anti-corrosion protection, excellent block resistance,
high pigmentability (PVC 35 %) with anti-corrosive pigments

anti-corrosion primer, topcoat, direct-to-metal

< 20

core shell

APEO- and zinc-free, excellent anti-corrosion protection at
> 80 µm dry film thickness, excellent barrier to humidity, good
adhesion, good early rain resistance, high pigmentability with
anti-corrosive pigments

anti-corrosion primer, topcoat, direct-to-metal

Acid value

Tg (°C)

Key properties

Application

7

8

Double your sustainability
Water-based resins for industrial metal coatings

Luhydran® and Joncryl®
Water-based OH-functional acrylic dispersions
for 2K PU coating systems

BASF offers a wide range range of primary acrylic dispersions
marketed unter the name Joncryl® OH and Luhydran® for water-based,
high-performance 2K PU coatings.
Excellent properties such as fast drying at long potlife (> 6h),
good chemical resistance and good block resistance placed
BASF primary dispersions as an approved technology in the
2K PU wood coatings market. As a stand alone binder or
Product

Appearance

in combinations with other dispersions and binders, BASF
primary dispersions offer high performance 2K PU for topcoats
or direct-to-metal applications.

(%)

(25 °C)

Viscosity DIN EN
ISO 3219, 23°C

MFT
(°C)

Hydroxyl number
on solids

Acid value on
solids

pH

Solids by weight

(mPa·s at 100 1/s)

(mg KOH/g)

(mg KOH/g)

OH-functional Acrylic Dispersions
Luhydran® S938T

white emulsion

45.0

2.0

25

60

100

-

Luhydran® S945T

white emulsion

45.0

2.0

75

60

100

-

Joncryl® OH 8311
(old Joncryl® 8311)

translucent
emulsion

42.0

7.6

40

50

120

30

Joncryl® OH 8312
(old Joncryl® 8312)

white emulsion

44.0

8.0

300

48

100
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Joncryl® OH 8313

white emulsion

44.0

2.7

300

48

100
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Basonat® hardeners
Basonat® HW grades from BASF are emulsified
polyisocyanates to achieve the high-demanding properties in
2K PU water-based coatings. BASF research and development
combines products, emulsifiers and additives to form a unique

range of water-thinable polyisocyanates with special properties
e.g., easy incorporation and fast drying properties for a highdemanding 2K PU water-based coatings market.

NCO

Solid content
(%)

Supply solvent

16.5 - 17.5

100

-

13 - 14

79 - 81

propylene carbonate (Solvenon® PC)

Basonat® HW 2000
(old Basonat® LR 9056)

17.5 - 18.5

100

-

Basonat® HW 3180 B
(old Basonat® LR 9080)

11.5 - 12.5

79 - 81

n-Butylacetate

Product
Basonat® HW 1000
(old Basonat® HW100)
Basonat® HW 1180 PC
(old Basonat® HW 180 PC)

(%)
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Glass transition
temperature
Tg (°C)

Key properties
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Application

82

APEO-free, universal resistant to bleeding (hydrolysis)

interior applications, for furniture foils, heat-curable and ambient
temperature cured topcoat or direct-to-metal

69

APEO-free, improved weather resistance,
good block resistance, high chemical resistance

for ecological ambient curing 2K PU or melamine oven curing, exterior
topcoat and direct-to-metal

65

APEO-free, excellent adhesion on different substrates,
high water resistance, high chemical resistance

fast reacting RC acrylic polyol for very hydrophobic ambient-curing 2K PU
coatings for wood, plastic and exterior metal applications

50

APEO-free, low level of coalescing solvent excellent chemical resistance
good adhesion on difficult substrates, scratch resistant

OH-functional reactive dispersion for water-based 2K PU and melamine
oven curing, high-quality industrial furniture coatings, exterior topcoats and
direct-to-metal

50

long pot life up to 6 hours, low level of coalescing solvent, excellent
chemical resistance, good scratch resistance, good hardness development
at ambient conditions

Oh-functional reactive dispersion for water-based 2K PU high-quality
industrial furniture coatings for kitchen and bathroom applications and
exterior industrial toapcoats

Viscosity
(mPa·s)

2,000 - 6,000
450 - 850
1,500 - 3,000

500 - 1,500

Comments
standard hydrophilic polyisocyanate for the general use in water-based 2K PU coatings; good potlife/reactivity balance,
low sensitivity to water in the cured coating; improves adhesion on difficult substrated due to flexibility
Basonat® HW 1000 solved 80 % in propylene carbonate, for better incorporation in water-based 2K PU systems;
performance is exactly comparable to HW 1000
easier to incorporate version of Basonat® HW 1000; modern emulsification chemistry leads to faster hardener distribution in water-based coatings;
that lead to better gloss levels and better mechanical properties; the chemical reactivity is significantly higher while curing, with low impact to potlife
a special polyisocyanate for fast drying 2K PU water-based coatings. the drying in primary and secondary dispersions is significantly increased,
compared to conventional hydrophilic polyisocyanades; potlife is significantly longer without reduced chemical resistance development,
used in primary dispersion
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Formulation
guidelines

Film formation

Stability with anti-corrosion pigments

When applying a water-based paint on metal surfaces, which
are thermoconducting, fast-evaporating solvents could strongly
cool down the substrate due to the evaporation. This drop in
substrate temperature could lead to a depression below the
MFT which results in poor film formation and a susceptibility to
water and humidity and finally poor corrosion protection. It is
therefore of importance that coalescing solvents are evaluated
for their film formation on metal at low temperatures. The type
and amount of coalescing solvents, or a blend of solvents,
might vary per emulsion.
To ensure proper film formation, also under severe conditions,
plasticizers are often used in combination with coalescing
solvents. Sometimes plasticizers can be used to improve
barrier properties of the paint film.

Often, when anti-corrosion pigments such as zinc phosphates
and zinc oxides are combined with acrylic emulsions that
contain free carboxylic groups like most of the Acronal® PRO
or Joncryl® emulsions, stability problems may occur. Although
the emulsions are partly pre-neutralized with ammonia, this is
sometimes not sufficient to avoid stability problems with many
types of anti-corrosion pigments. Depending on the type of
anti-corrosive pigment, 50 - 100 % neutralization with an amine
is needed in order to ensure good pigment stability of the
formulation. Different amines were evaluated for shelf stability
and their influence on the film resistance against humidity and
corrosion.
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Co-resins

Corrosion resistance

In order to adjust application and performance properties,
acrylic emulsions are often combined with co-resins such as
epoxy, polyurethane or alkyd. Compatibility and stability are
critical factors in selecting a co-resin. Overall good results are
found with alkyd and epoxy esters suitable for water-based
coatings.

In order to mimick long term outdoor exposure, accelerated
tests are used in order to obtain results faster. Such
accelerated tests usually give reliable results with regard to
exposure in the real world. A correlation between salt spray
test and the lifetime of a coating according to EN-ISO 12944 is
shown on page 14.
In general, cyclic corrosion tests (salt spray followed by
condensation) show better correlation than the continuous
spray of a salt solution, although the latter is mostly used.
Salt spray corrosion tests according to EN-ISO 12944 are
commonly accepted by the Industry as the standard, although
many have their own (additional) test methods tailor-made to
their specific application.
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Up to the challenge
Performance properties and application testing methods

BASF has a vigorous set of testing methods which have
been developed based on years of experience within the
industry which meet or exceed current ISO and DIN norm
standards. We provide customers with the results which
can help them add value to their coating formulations.

Flexibility and durability

Early rain resistance

Corrosion resistance (salt spray)

BASF products provide excellent
mechanical resistance to, for example,
extreme weather conditions such as
hail. Joncryl® and Luhydran® products
provide the right combination of film
toughness and elasticity to provide
protection against surface defects. The
Taber®1 abrasion test is universally used
in the metal coatings market.

A wet coating layer of 150 µm is applied
on cold rolled steel (Q-Panel®1 R-412)
and dried at 23 °C / 50 % RH. After
different intervals of time (e.g., 1, 2,
4, 6 hours), the water resistance is
evaluated by placing a half of a coated
panel into tap water over night (12 h) .
The possible damage of the coating is
assessed after removing the panel out
of the water directly.

The application and drying conditions
of the coating are the same as for the
humidity resistance. The corrosion
resistance is tested by using a Q-Fog®1
corrosion tester in which a salt spray
(ASTM B 117) or a cyclic corrosion
test such as prohesion is run. Each
coating is tested twice, one panel is
scratched. The coating is judged for
possible blistering, rust formation,
creep, undercut etc. but also for the
rust formation underneath the coating
by removing the coating from the metal.
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Humidity

Hardness development

Block resistance

The coating is applied with either a gap
applicator (150 µm wet film) or sprayapplied (40 µm dry film) on cold-rolled
steel (Q-Panel®1 R-36). After a drying
time of 10 days at 23 °C / 50 % RH,
the humidity is tested according to DIN
using a QCT Cleveland condensation
tester (40 °C / 100 % RH). The adhesion
is evaluated directly after the test
but also after the recovery at room
temperature. The coating is judged on
possible blistering, rust formation and
whitening.

A wet coating layer of 100 µm (gap
applicator) is applied on cold-rolled
steel (Q-Panel®1 R-36) and dried at
23 °C / 50 % RH. After various time
intervals, the König pendulum hardness
is measured in seconds. Time intervals,
for example, 1, 2, 24, 48 hours and
7 days.

A wet coating film of 150 µm is applied
on Leneta scrub cards and force-dried
for 10 minutes at 50 °C or 30 minutes
at 60 °C. Directly after cooling down,
the scrub card is cut into pieces and
the block resistance is tested by testing
the pieces face-to-face for 24 hours at
23 °C / 50 % RH with a pressure of 1
kg/cm2 and 2 kg/cm2. The test pieces
are separated and judged for possible
stickiness and or damage.
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EN ISO 12944 – corrosion classes for coating systems on steel
Category
ISO-12944-2

Protection level

ISO-6270 condensation
(hours)

ISO-7253 salt spray
(hours)

C2

short
medium
long

48
48
120

-

C3

short
medium
long

48
120
240

120
240
480

C4

short
medium
long

120
240
480

240
480
720

C5-I

short
medium
long

240
480
720

480
720
1440

C5-M

short
medium
long

240
480
720

480
720
1440

short = 2 - 5 years

medium = 5 - 15 years

long = > 15 years

Metal primers – performance overview
VOC

salt spray resistance

early rain resistance

humidity resistance

hardness

block resistance

high

high

high

high

high

high

low

low

low

low

low

low

 Joncryl® PRO 1555

 Acronal® PRO 8977

 Acronal® PRO 80

 Acronal® PRO 761
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New in Europe – Joncryl® PRO 1522
(old Joncryl® 1522)
Tough, cost-effective and low-VOC

 oncryl® PRO 1522 was developed to meet growing global
J
market requirements for an effective thin-film anti-corrosion
coating. Ideally suited to single-film applications in lightduty industrial metal coatings, Joncryl® PRO 1522 provides
a cost-effective yet robust solution to many different light
industrial applications.

Salt spray resistance test

DFT 30 - 40 µm / formulation without active pigment

This innovative new acrylic emulsion can be formulated at
low-VOC levels to ensure compliance with all existing
regulatory frameworks while reducing its environmental
impact. In functional terms, Joncryl® PRO 1522 provides a
high-gloss finish with good corrosion resistance and exterior
durability, all via a single thin-film treatment process.

Contacts worldwide

Asia
BASF Auxiliary Chemicals Co. Ltd.
Asia Technical Center
Coating & Plastic Chemicals
300 Jiangxinsha Road, Pudong
Shanghai, 200137
China
Tel.: +86 21 3865-2266
Fax: +86 21 3865-2276
performchem-asia@basf.com

South America
BASF S.A.
Av. das Nações Unidas, 14171 – 11° andar
Morumbi – São Paulo – SP
04794-000
Brazil
Tel.: +55 11 2039-3536
Fax: +55 11 2039-2987

EDC 1713 e

Europe, Africa, West Asia
BASF SE
Resins & Additives
E-EDC/RA - J 550
67056 Ludwigshafen
Germany
Tel.: +49 621 60-72403
Fax: +49 621 60-6672403

North America
BASF Corporation
1609 Biddle Avenue
Wyandotte, MI 48192
USA
Tel.: +1 800 231-7868
Fax: +1 800 437-3266
americas@basf.com

BASF SE
67056 Ludwigshafen
Germany
www.basf.com/resins
The data contained in this publication are based on our current knowledge and experience. In view of the many factors that may affect processing and application of our product, these data do not
relieve processors from carrying out their own investigations and tests; neither do these data imply any guarantee of certain properties, nor the suitability of the product for a specific purpose. Any
descriptions, drawings, photographs, data, proportions, weights, etc. given herein may change without prior information and do not constitute the agreed contractual quality of the product. The agreed
contractual quality of the product results exclusively from the statements made in the product specification. It is the responsibility of the recipient of our product to ensure that any proprietary rights
and existing laws and legislation are observed. When handling these products, advice and information given in the safety data sheet must be complied with. Further, protective and workplace hygiene
measures adequate for handling chemicals must be observed.
® = registered trademark of the BASF Group
®1 = registered trademark of Q-Lab Corporation

