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Corrosion Protection of Valves and Fittings
with Epoxy Powder RESICOAT R4
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Application Areas of RESICOAT R4

• Gate Valves

• Watermeters

• Butterfly
Valves

• Hydrants

• Fittings

• Filter Plates
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Resistances

• Mechanical: impact, elongation, abrasion (solids)

• Chemical: acids, bases, gas (R4-resistance list)
water, waste water

• Electrical: stray currents (trams, relais stations)
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Pretreatment of Cast- and Ductil Iron

• grit blasting with high cinetic energy (...80 m/s)
• grit blasting material:

– edged cast iron + steel grit or corundum Al2O3

– HRc 55-65, Ø 0,4 - 1,2 mm
• surface roughness Rz 60 - 70 µm
• no graphite, dust, salt, moding resin

– finally dust... Is to blow off by compressed air
• less than 4 hrs from blasting to coating
• manual handling only with gloves
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Blast Cleaning Profile
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Preheating and Curing

• Preheating process by IR or indirect oven or both
• min. 190 °C (self-curing) - max. 230 °C (oxides)
• Degassing oil removal
• Short coating time:

– avoids overspray (ES)
– reduces thickness (FB)

• No post baking for wall thickness > 6 mm
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Recommended Surface Temperatures

• R4-ES Electrostatic Spraying Powders
200 - 220 °C (392 - 428 °F)
HGF03R, HJF10R, HJF14R, HJF26R, HNF04R

• R4-FB Fluidized Bed Powders
190 - 210 °C (374 - 410 °F)
HGC07R, HJC03R, HJC06R, HJC08R, HNF04R



04/2005 Corrosion Protection of Valves and Fittings 8

Object Temperature (indirect oven, 35
min./340 °C-circ.air, Fitting (DN 100)
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Application Window for R4-ES
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Object Temperature ~ Wetting Power
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Penetration Power
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Application Processes

• Electrostatic Spraying
– manual process
– suitable for heavy or big parts (> 300 kg)
– for UV-resistance: ...+ Polyester powder (hydrants...)

• Fluidized Bed Process
– automatic process in general, manual possible
– reproducable quality: thickness distr., edge coverage...
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Electrostatic Spraying

• > 200 °C

• neg charged powder

• > 250 µm
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Fluidized Bed Process
• > 190 °C

• fluidized powder

• >250 µm
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Dipping Time ~ Film Thickness (t0 = 200 °C)
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Cathodic Disbonding (30 days / 23 °C)
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Disbonding Test

3 mm

Requirements e. g. < 10 mm - 30 d / 23 °C
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Adhesion after 7 days / 90 °C water

Sampling Testing Procedure

- storing in hot water

- drying

- dollies to fix with adhesion material + drying 3h/70 °C

- pull-off test > 12 N/mm2 required

> 20 N/mm² for R4 usual
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Impact test acc. to GSK

> 5 Nm
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Bending

> 3%
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Long Term Testing

Δ t - test::

• based on 10°/20°C water
temperature

• 3 years running without any
problems
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Water Absorption at 80 °C
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Summary - Coating Properties

• Cathodic Disbonding < 10 mm 30d/23°C, 1.5V,
3 % NaCl

• Adhesion > 12 N/mm² 7d/90 ° hot water

• Electrical lnsulation > 3 KV/100 µm

• Impact (-40 to + 40 °C) > 5 Nm Ø-25 mm ball

• Elongation > 3 %

• 5000 hrs 90 °C Wasser no blisters on steel
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Pont à Mousson-Specification

• Property Requirement R4-ES HJF13R
• Binder content > 90 % 90.5 %
• Gel-time 180 °C 70 - 80 sec. 70 - 80 sec.
• Humidity conent < 0.5 % 0.4 %
• Particle size < 15 µm < 8 % < 5 %

     Sympatec laser median size: > 50 µm > 52 µm
• Water absorption after 100 days 80 °C < 9 %
          EN 24624 < 10 %
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References

• World wide companies
– AVK Group, Denmark
– St. Gobain Group (Pont-à-Mousson), France
– Tyco Group (Belgicast, Erhard, Bayard...), US

• Europe
– Hawle Group
– VAG Group
– Düker
– Danfoss
– etc.
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International Drinking Water Approvals

• Germany, A, CH DVGW (KTW)
• France DGS
• UK BS 6920
• Netherlands KIWA
• Belgium Belgaqua
• US NSF
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Germany, A, CH (DVGW, KTW)
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France (DGS)



04/2005 Corrosion Protection of Valves and Fittings 29

UK (BS 6920)
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Netherlands (KIWA)
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Belgium (Belgaqua)
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US (NSF)



Unsere Druckschriften und technischen Informationen sowie unsere Beratungstätigkeit sollen eine Entscheidungshilfe darstellen. Alle gemachten
Angaben entsprechen dem Stand unserer Erfahrungen, technische Daten und Messwerte sind, soweit vorhanden, nach bestehenden Normen
abgeprüft. Eine Rechtsverbindlichkeit kann daraus nicht abgeleitet werden.

Our printed and technical information sheets as well as our advisory activities are offered as a service to facilitate purchase decisions. All the
provided specifications reflect the state of our knowledge at the time of going to print, any supplied technical data and measured values are tested in
ccordance with valid standards. However, these do not constitute a basis for any legal obligation on our part.

Akzo Nobel Powder Coatings GmbH, Markwiesenstr. 50, D 72770 Reutlingen, Germany, Tel. 07121-519 191, Fax 07121–519 199

Product Data Sheet

     R4-FB  HGC07R (500331)

Valves and Fittings
Fluidized Bed Application

POWDER PROPERTIES:
Binder System Epoxy resin
Density (ISO 8130-2) 1,3 – 1,4 g/cm³
Gel time at 200° C (ISO 8130-6) 30 – 40 sec.
Storage stability 4 months ≤ 23° C
MSDS PC508

APPLICATION DATA:
Preheating temperature 190 – 235° C object temperature
Post cure conditions self curing on 8 mm steel at above temp.
Particle size distribution (ISO 8130-1) <   63 µm = 45 –   60 %

< 200 µm = 99 – 100%

MATERIAL PROPERTIES:
Colour red-brown
Recommended film thickness 250 – 300 µm
Flow smooth
Gloss at 60° angle (DIN 67530) 70 – 90 units
Cross cut test (DIN EN ISO 2409) Gt 0
Impact resistance (DIN 30677-2) > 5 Joule
Elongation (DIN 30677-2) > 5 %
Hardness (DIN EN ISO 2815) > 100
Cathodic disbonding test (DIN 30677-2) < 10 mm
Water immersion test, 90° C, 4 weeks no visible change
Adhesion test after 7 days 90° C water
(according EN 24624, GSK DIN 30677-1)

16 MPa

HGC07R R4-FB (500331) VB-ps Preparation Date: 25.11.02
Page 1 of 2



Unsere Druckschriften und technischen Informationen sowie unsere Beratungstätigkeit sollen eine Entscheidungshilfe darstellen. Alle gemachten
Angaben entsprechen dem Stand unserer Erfahrungen, technische Daten und Messwerte sind, soweit vorhanden, nach bestehenden Normen
abgeprüft. Eine Rechtsverbindlichkeit kann daraus nicht abgeleitet werden.

Our printed and technical information sheets as well as our advisory activities are offered as a service to facilitate purchase decisions. All the
provided specifications reflect the state of our knowledge at the time of going to print, any supplied technical data and measured values are tested in
ccordance with valid standards. However, these do not constitute a basis for any legal obligation on our part.

Akzo Nobel Powder Coatings GmbH, Markwiesenstr. 50, D 72770 Reutlingen, Germany, Tel. 07121-519 191, Fax 07121–519 199

DRINKING WATER APPROVALS:
Leitlinien zur hygienischen Beurteilung von Epoxidharzbeschichtungen im Kontakt mit
Trinkwasser, Arbeitsblatt W270, KTW-D

DGS/VS 4 No99/217, AFNOR XP P41-250-1-3, LHRSP-F

Guideline BRL-K759, K 11557, KIWA-NL

Pidpa/Hydrocheck 011, Belgaqua-B

BS6920, WRAS-UK

HGC07R R4-FB (500331) VB-ps Preparation Date: 25.11.02
Page 2 of 2



Unsere Druckschriften und technischen Informationen sowie unsere Beratungstätigkeit sollen eine Entscheidungshilfe darstellen. Alle gemachten
Angaben entsprechen dem Stand unserer Erfahrungen, technische Daten und Messwerte sind, soweit vorhanden, nach bestehenden Normen
abgeprüft. Eine Rechtsverbindlichkeit kann daraus nicht abgeleitet werden.

Our printed and technical information sheets as well as our advisory activities are offered as a service to facilitate purchase decisions. All the
provided specifications reflect the state of our knowledge at the time of going to print, any supplied technical data and measured values are tested in
ccordance with valid standards. However, these do not constitute a basis for any legal obligation on our part.

Akzo Nobel Powder Coatings GmbH, Markwiesenstr. 50, D 72770 Reutlingen, Germany, Tel. 07121-519 191, Fax 07121–519 199

Product Data Sheet

  R4-FB  HJC06R (500533)

Valves and Fittings
Fluidized Bed Application

POWDER PROPERTIES:
Binder System Epoxy resin
Density (ISO 8130-2) 1,3 – 1,4 g/cm³
Gel time at 200° C (ISO 8130-6) 30 – 45 sec.
Storage stability 4 months ≤ 23° C
MSDS PC508

APPLICATION DATA:
Preheating temperature 190 – 210° C object temperature
Post cure conditions self curing on 8 mm steel at above temp.
Particle size distribution (ISO 8130-1) <   63 µm = 45 –   60 %

< 200 µm = 99 – 100 %

MATERIAL PROPERTIES:
Colour blue (approx. RAL 5005)
Recommended film thickness 250 – 300 µm
Flow smooth
Gloss at 60° angle (DIN 67530) 65 – 90 units
Cross cut test (DIN EN ISO 2409) Gt 0
Impact resistance (DIN 30677-2) > 5 Joule
Elongation (DIN 30677-2) > 5 %
Hardness (DIN EN ISO 2815) > 100
Cathodic disbonding test (DIN 30677-2) < 10 mm
Water immersion test 90° C, 4 weeks no visible change
Adhesion test after 7 days 90° C water
(according EN 24624, GSK DIN 30677-1)

16 MPa

HJC06R R4-FB (500533) HH-ps Valid from: 25.11.02
Page 1 of 2



Unsere Druckschriften und technischen Informationen sowie unsere Beratungstätigkeit sollen eine Entscheidungshilfe darstellen. Alle gemachten
Angaben entsprechen dem Stand unserer Erfahrungen, technische Daten und Messwerte sind, soweit vorhanden, nach bestehenden Normen
abgeprüft. Eine Rechtsverbindlichkeit kann daraus nicht abgeleitet werden.

Our printed and technical information sheets as well as our advisory activities are offered as a service to facilitate purchase decisions. All the
provided specifications reflect the state of our knowledge at the time of going to print, any supplied technical data and measured values are tested in
ccordance with valid standards. However, these do not constitute a basis for any legal obligation on our part.

Akzo Nobel Powder Coatings GmbH, Markwiesenstr. 50, D 72770 Reutlingen, Germany, Tel. 07121-519 191, Fax 07121–519 199

DRINKING WATER APPROVALS:

Leitlinien zur hygienischen Beurteilung von Epoxidharzbeschichtungen im Kontakt mit
Trinkwasser, Arbeitsblatt W270, KTW-D

DGS/VS 4 No99/217, AFNOR XP P41-250-1-3, LHRSP-F

Guideline BRL-K759, K 11557, KIWA-NL

BS6920, WRAS-UK

Czech Notice 37/2001, Kraiska Hygienicka Stanice-CZ

HJC06R R4-FB (500533) HH-ps Valid from: 25.11.02
Page 2 of 2



Unsere Druckschriften und technischen Informationen sowie unsere Beratungstätigkeit sollen eine Entscheidungshilfe darstellen. Alle gemachten
Angaben entsprechen dem Stand unserer Erfahrungen, technische Daten und Messwerte sind, soweit vorhanden, nach bestehenden Normen
abgeprüft. Eine Rechtsverbindlichkeit kann daraus nicht abgeleitet werden.

Our printed and technical information sheets as well as our advisory activities are offered as a service to facilitate purchase decisions. All the
provided specifications reflect the state of our knowledge at the time of going to print, any supplied technical data and measured values are tested in
ccordance with valid standards. However, these do not constitute a basis for any legal obligation on our part.

Akzo Nobel Powder Coatings GmbH, Markwiesenstr. 50, D 72770 Reutlingen, Germany, Tel. 07121-519 191, Fax 07121–519 199



Unsere Druckschriften und technischen Informationen sowie unsere Beratungstätigkeit sollen eine Entscheidungshilfe darstellen. Alle gemachten Angaben
entsprechen dem Stand unserer Erfahrungen, technische Daten und Messwerte sind, soweit vorhanden, nach bestehenden Normen abgeprüft. Eine
Rechtsverbindlichkeit kann daraus nicht abgeleitet werden.   09/2003   VB-HH

Our printed and technical information sheets as well as our advisory activities are offered as a service to facilitate purchase decisions. All the provided
specifications reflect the state of our knowledge at the time of going to print, any supplied technical data and measured values are tested in ccordance with
valid standards. However, these do not constitute a basis for any legal obligation on our part.

Akzo Nobel Powder Coatings GmbH, Markwiesenstr. 50, D 72770 Reutlingen, Germany, Tel. 07121 - 519 191, Fax 07121 – 519 199

Resistance against chemical substances of RESICOAT R4 room temperature

acetic acid 10 % 6 months no change

ammonia 10 %           1 year no change

ammonia 36 %           6 months no change

benzol           1 month no change

bore oil           1 year no change

butanol           6 months no change

carbon tetra chloride 1 year no change

caustic soda solution 10 % 1 year no change

caustic soda solution 50 % 1 year no change

chlorine bleach lye and disinfectant 1,5 years no change

citric acid 1 year no change

engine oil SAE 20 1 year no change

ethylene alcohol 1 year no change

ethylene glycol 1 year no change

hydrofluoric acid   1 % 1 day no change

formaldehyde 37 % 6 months no change

formic acid  5 % 1 year no change

formic acid 10 % 6 months no change

glycerol 1 year no change

Glysantin (Trade name: 1 year no change
mixture of glycol and
glycerol)

hydrochloric acid 10% 6 months no change

hydrochloric acid concentrated 1 week no change

hydrogen peroxide  3 % 1 year no change



Unsere Druckschriften und technischen Informationen sowie unsere Beratungstätigkeit sollen eine Entscheidungshilfe darstellen. Alle gemachten Angaben
entsprechen dem Stand unserer Erfahrungen, technische Daten und Messwerte sind, soweit vorhanden, nach bestehenden Normen abgeprüft. Eine
Rechtsverbindlichkeit kann daraus nicht abgeleitet werden.   09/2003   VB-HH

Our printed and technical information sheets as well as our advisory activities are offered as a service to facilitate purchase decisions. All the provided
specifications reflect the state of our knowledge at the time of going to print, any supplied technical data and measured values are tested in ccordance with
valid standards. However, these do not constitute a basis for any legal obligation on our part.

Akzo Nobel Powder Coatings GmbH, Markwiesenstr. 50, D 72770 Reutlingen, Germany, Tel. 07121 - 519 191, Fax 07121 – 519 199
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lactic acid 10 % 1 year no change

lye  1% 1 year no change

methanol           2 days no change

nitric acid 10 %            1 month no change

nitric acid 25 %           1 week         no change

oxalic acid 5 %           6 month        no change

petrol 1 year no change

petroleum 1 year no change

propanol           1 year no change

phosphoric acid 10 %           1 year no change

phosphoric acid 50 %           1 year no change

dichromatic potassium 10 %  1 year no change

potassium hydroxide 10 % 1 year no change

potassium hydroxide          25 %                                  1 year no change

potassium hydroxide 50 % 1 year no change

sodium carbonate 20 % 1 year no change

sodium chloride  2 % 1 year no change

sodium chloride 20 % 1 year no change

sulphuric acid  2 % 1 year no change

sulphuric acid 20 % 1 year no change

sulphuric acid 50 % 6 months no change
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tartaric acid 5 %   1 year no change

toluol 1 year no change

turpentine oil 1 year no change

urea 10 %   1 year no change

urine 1 year no change

xylol 1 year no change


