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INNOVATIVE CHEMISTRY EARKEMA

FORWAR%

Rilsan is an engineering polymer. It was invented andioaily developed in France. It
has become one of the most widely used high pedgbce coating powders in the
world, with one of the longest field life experiesc Currently, powder manufacturing
plants are located at Serquigny in Normandy anddBioro in Pennsylvania.

®
Rilsan has excellent corrosion, abrasion, impact and veemit resistance, together
with good thermal and electrical insulation chagastics. Specific grades and colours
have approvals for use in contact with potable wated are widely accepted in contact
with food and water throughout the world. Currestails of these approvals can be
provided on request.

In common with all other coatings, full effectivesseis only obtained by satisfactory
metal pre treatment and controlled application psses.

This information@is provided by Arkema to assisstaumers in the successful application

and use of Rilsan(Nylon 11) coating. Customers are advised to ainmdakema if the
planned application is not within the scope of thisdance or if any features of the
proposed application are unclear.

The information contained in this document is based on trials carried out by our
research centres and data selected from literature, but shall in no event be held to
constitute or imply any warranty, undertaking, or express or implied commitment on our
part. Our formal specifications define the limit of our commitment. No liability
whatsoever can be accepted by Arkema with regard to the handling, processing or use
of the product or products concerned, which must in all cases be employed in
accordance with all relevant laws and/or regulations in force in the country or countries
concer ned.
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1. Pre treatment

1.1 Visual inspection of components before proasgedi

All items intended for coating should be visuallyamined for manufacturing and

material defects, which could render them unsugtdor coating. Their design and

manufacture should be in accordance with good seigagineering practices. Wherever
possible any item intended for coating should rastehsharp edges and corners.

1.1.1. Castings shall be free from porosity, cracksflash and sharp edges and
corners.

1.1.2. Welded fabrications shall use continuous wdd. Welds shall be free from
porosity, slag, weld spatter, and undercut.

1.1.3. All items intended for coating shall be unaied and free from oil and grease.

1.1.4. Items will have a suspension point for easé handling during some or all of
the pre-treatment and the coating process. This spension point may be a bolt hole
or special “eye” in the casting to accommodate a lo&. When designed for use with
the dipping process it will allow most powder to f from the item when it is

removed from the fluidised bed.

1.2 Degreasing

Where necessary all items intended for coatingl dh&aldegreased to remove all oll,
grease and residual surface solids.

1.2.1 Ferrous items too large for conventional degasing (e.g., large diameter pipe
couplings) may be pre-baked at a temperature/time grameter sufficient to rid
them of oil or grease. (Care must be taken not toffect the metallurgy of the item
by excessive temperature/time).

1.2.2 Non-ferrous items may not be treated as per.21. Items too large for
conventional de-greasing may be hand wiped prior tgrit blasting, when the item is
intended for fluid bed coating.

1.2.3 Non-ferrous items intended for electrostaticcoating may be pre-treated,
following an appropriate chemical cleaning process.
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1.3 Grit-blasting

All items intended for coating must be grit blast&dit used should be angular steel grit
or corundum with a minimum size of G17 (Met abra}i{G40 SAE). The air projecting
the grit must be dry and oil free. Wheel blastis@cceptable. The blast profile shall be
between 55 um and 65 um, peak to valley heightldiaat bed process and between 35
um and 45 um for the electrostatic spray gun psocEke graphite layer beneath the
surface of cast iron should not be exposed.

1.3.1 All grit blasted surfaces shall comply wittauglard ISO 8501-01. SA 2.5/3 quality
and shall be free of dust. The surface roughnessr@diag to Standard ISO 4287-1 shall
comply with Rz range 55 to 65 um, for the fluid medting (Refer to Annex 1), and Rz
range 35 to 45 um for the electrostatic spray ngati

1.3.2 All items shall be primed or processed wiimours of grit blasting and should be
housed in a dry ambient atmosphere in the integnog. If any visual sign of rusting is
observed, immediately prior to processing, the #stmall be re-blasted. See also 2.0.

1.3.3 All threaded holes shall be protected dugngblasting by the use of rubber or
some other suitable bung or by slave studs.

1.4 Out gassing

1.4.1 Ferrous castings, which can possess invigiosity resulting in blistered
coatings, shall be out-gassed by pre-heating dwuatnigast 45 minutes at 30°C above
their coating process temperature. Coating mu&t pdéce as soon as the castings have
cooled sufficiently to process and within four hewof out gassing.

1.4.2 Non-ferrous castings, which give rise totbhsd coatings, shall be pre-heated at
between 235°C and 265°C for approximately two ho@sating must take place as
soon as the castings have cooled sufficiently tcgss and within four hours of out
gassing.

1.4.3 Out gassing, when conducted, must precetblgsting
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2 Priming

Priming for all processes must take place withghehours of grit blasting; onto clean,
dust free surfaces.

Do not store primer next to the oven, as it is flsable and excessive solvent loss will
result.

2.1 Primer for fluid bed coating, spray coatingahbt substrate , roto-coating and flame
spray

All surfaces must be sprayed with Primgreen® LAD32 so that a continuous film is

obtained when dry. Iltems should not be stackedsfwaying and should be treated
individually. Application may be conducted by contienal or electrostatic spray gun,
or by dipping in diluted primer. The primer shadl touch dry before pre-heating. Primer
thickness shall be 8 to 12 um (cure film) or 10050 pum (wet film) (refer to annex 1).

During preheating before coating, the primer iseduto a RAL colour standard

approximately 8017.

Primgreen® LAT 12035 has a shelf/pot life of one & (in normal conditions - see
technical data sheet)

Note that for extreme use conditions (e.g. waterperatures above 50°C) Arkema will
recommend a different primer.

2.2 Primer for electrostatic spray coating ontodes metals

All surfaces must be sprayed with Rilprim® type [HBRA /104B. This primer is
supplied in two packs and is mixed in a 50/50 rdtyovolume. Application may be
conducted by conventional or electrostatic spray go that a continuous film is
obtained when dry. The primer shall be dried befitbve application of the powder.
Primer thickness shall be 5 to 8 um (dry film) éretio annex 1).

2.2.1 Unmixed primer Rilprim® LES201A/104B compotemave a shelf life of 18
months (in normal conditions — see technical daéeg

2.2.2 Mixed primer Rilprim® LES201A/104B has a fite of eight hours. Although it
will remain a liquid after this, its adhesive projes may be impaired and it should be
discarded.
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3 Coating methods (suitability for various componets)

The fluid bed (dip), spray coating onto hot sulistend roto-coating (internal) methods
are to be used on castings and fabrications wheoating thickness of not less than 250
microns is required.

The electrostatic spray coating method can be whede the surface preparation can be
damaged by the preheat temperature of approxima@@dy C used for the fluid bed
process, and where under some conditions a higlal netnperature can alter the
physical and toughness properties of the metal. é¥ew it will not be possible to
achieve a coating thickness of more than 200 mgron

The coating of metal parts to be used in contath wie potable water shall be done
®
with, Rilsan coating powders and primers having potable watprayals

3.1 Fluid bed coating

3.1.1 Masking

Threaded holes should be masked with heat prooffugiass wool or slave studs to
prevent them being coated. In some instances ugty temperature “grease” such as
Rocol Copper Anti-Seize can also be used.

3.1.2 Pre-heating

Pre-heating must take place in ovens fitted witmpgerature indicators/controllers,

which are capable of controlling within the Arkemeommended dip coat temperature
ranges (See the Arkema Application Handbook ande&n® for specific temperature

recommendations). Ovens should normally be of dineed air circulation type accurate
between 260 to 330°C anywhere in the workspace.

3.1.3 Dipping, coating appearance, cooling

®
The preheated item is submerged in the fluidisedl dfeRilsan coating powder for
several seconds to achieve the required coatirgkribéss. While submerged smaller
items are moved in a back and forth or figure eigbtion to ensure even flow of the
fluidised powder over the hot substrate. When rezdoivom the fluidised bed excess
powder can be removed using dry and oil free cosga@ air from an air gun, to ensure
an even coating.

Dipping must produce an even, smooth, uniform agléully fused, unburned coating
with a pinhole free surface.

The coated component shall be allowed to air coohinbient temperature before
inspection and packing
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3.2 Spray coating onto hot substrate

3.2.1 Masking
Where necessary this will be conducted as per.3.1.1

3.2.2 Pre-heating

Pre-heating for spray coating onto hot substratstnbe conducted generally as per
3.1.2.

3.2.3 Coating procedures, coating appearance,ngpoli

Spray®coating onto hot substrate should be conduetgh fluid bed (T) grage

Rilsan coating powder using powder blowing guns, or etesttitic grade (ES) Rilsan
coating powder when using conventional electrostgtins to obtain thinner coatings.
Powder must be applied in a manner to achieve &éingoavith even thickness and
without sagging on heavy sections. Spraying mafplb@ewed by post fusing, at an oven
air temperature of 215°C * 15°C if unfused powdsnains on the surface. A second
coat of electrostatic grade may be applied direaftgr this post fusion, followed by a
second post fusion in order to build up the reqliikn thickness. Please contact our
technical service team for advice, if needed.

The resulting coating shall comply with the reqmesnts of 3.1.3.

The coated component shall be allowed to air coohinbient temperature before
inspection and packing.

3.3 Rotocoating (internal surfaces)

3.3.1 Masking
Where necessary this will be conducted as per.3.1.1

3.3.2Pre-heating

Pre-heating for Rotocoating must be conducted gélgexs per 3.1.2.
3.3.3Coating procedures, coating appearance, cooling

®
Rotocoating process must be conducted with an edapilsan fluid bed coating
powder Items coated must be properly rotated taiolihe minimum coating thickness
required on the whole internal surface.

The resulting coating shall comply with the requirenents of 3.1.3.

The coated component shall be air cooled to ambietemperature before inspection
and packing.
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3.4 Electrostatic spray coating

The following method applies to the coating by #lestatic spraying onto a substrate at
room temperature.

3.4.1 Masking

Where necessary, masking may be conducted by nudfaagpropriate self adhesive
tapes, powder removal (after spraying) on seleateds, or by means of solid masks.

3.4.2 Coating procedures, coating thickness

Items to be coated must be hooked and primed asedeh Section 2. Powder must be
applied to give a visually good covering.

After post-fusing, a minimum coating thickness @01microns shall result. Thicker
coating is possible but it will not be possibleatthieve more than 200 microns. See the
ARKEMA recommendation and Annex 4.

3.4.3 Post fusion

Post fusion must take place in ovens fitted witmgerature indicator/controllers

capable of providing an air temperature of 210-220Fhe oven should normally be of
the forced air circulation type, accurate to +£%nywhere in the work compartment at
this temperature. The air speed circulation will @ceed 3 m/s.

When the powder has melted and formed a complstalyoth glossy film the item is
removed from the oven and air-cooled at room teatpez before inspection and
packing.
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3.5Flame spray coating

3.5.1 Masking
Where necessary this will be conducted as per.3.1.1

3.5.2 Pre-heating

Pre-heating for flame spray coating must be cotedligenerally with flame on flame
spray material but propanic blowtorch, infraredjuation or convection oven can be
used too.

Surface temperature of 250°C is required to olgawmd adhesion.

3.5.3 Coating procedures, coating appearance,ngpoli

Spray®coating onto hot substrate should be conduetgh fluid bed (T) grade

Rilsan coating powder using flame spray equipment to abt@inimum 300 pm coating

thickness. ES, ESY and MC grades can not be usadddé? must be applied in a
manner to achieve a coating with even thicknessnatiebut sagging on heavy sections.
Please contact our technical service team for adiiceeded.

Spraying must produce an even, smooth, uniformurplolly fused, unburned coating
with a pinhole free surface.

The coated component shall be allowed to air coohinbient temperature before
inspection and packing

4 Touch up system

Hooked points, pin holes, and damaged areas musph&ed with a touch up product. The
product Arkema recommend PFEERMABOND® ET 536 (available from
www.permabond.com)
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5 Stripping

A non-conforming coating can be removed from aaghable work piece using one of
the different processes listed below:

- Burning coating in an oven equipped with fumé&diion at 450°C

- Burning coating in a pyrolisis oven at 450°C, wheguipped with an afterburner at
1200°C and fume filtration

- Burning coating in a fluid bed furnace at 420°8D4C, when equipped with an
afterburner at 900°C and fume filtration.

Adequate safety precautions shall be taken forath@ve processes. Personnel should
have read and be fully acquainted with the appat@iHealth and Safety documentation
produced by Arkema.

After burning off, the work piece must be grit bk and de-dusted as in paragraph 1.3.

®
Due to the chemical and abrasion resistance ofRilsoating it is not commercially
feasible to use chemical or mechanical strippirag@sses.

6 Coating quality

6.1 Visual inspection

The coating must appear uniform in colour and textand not have blisters, bubbles,
crazed areas, or contaminate inclusions. It musicdrapletely fused to a smooth
continuous film. No bare metal must be visible g@tcevhere masking has been
conducted. No tears, runs, sags or excessive gdatitd up must exist.

6.2 Thickness test

6.2.1 Coatings applied on ferrous substrates maymieasured with conventional
magnetic type thickness gauges, calibrated to axtdouany galvanising or plating, and
to account for the grit blast profile.

Coatings on aluminium or non-ferrous metals musim@asured by electrical meters
(e.g., from ELCOMETER, FISCHER) calibrated for timetal concerned, and the grit
blast profile.

6.2.2 Coating thickness shall be measured in at lbace representative places around
the coated item.

6.2.3 Coatings applied by fluid bed, spraying ohta surface and roto-coating shall
always be a minimum of 250 microns thick. On shadges where the radius of
curvature is less than 3 mm, the minimum thickmaast not be less than 150 microns.
Maximum coating thickness is not important as lasgit does not interfere with the
fitting of any mating parts.

6.2.4 Electrostatic spray applied coating shakmeinimum of 100 microns thick.
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6.3 Adhesion test

Periodic checks shall be made according to NF ENQG8nex B.
Arkema can provide further for information on ttest method

6.4 Holidays/pinhole check

6.4.1 Periodic checks for porosity and coating ittty should be conducted using an
ELCOMETER wet sponge type HOLIDAY DETECTOR (9 volixC), or a scanning
electrode energized by a high-arc-voltage (setVapér micron of minimum coating
thickness). The detection of porosity will be acpamied by a sound and light signal

provided by the holiday detector. Particular aitanshould be paid to the edges of the

coated item (e.g.flanges).

6.4.2 Items found to be defective must be repawdti according to the touch up
procedure, or rejected for re-coating, if touchrejpair is not practical.

Note that local standards may exist with the abover more extensive requirements for
coating quality control. The above checks are a mimum and local standards should be
complied with if in _existence. An example of a lodastandard is ANSI/AWWA C224-01

of the American Water Works Association. Quality catrol of the coated parts should in
any case be defined between the customers and sup@ of these coated parts.
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7 Handling, transportation and storage requirements

Although Rilsan® coating is more resistant to intps@wd abrasion than virtually all
other coatings, items should be handled withousicgudamage to the coating,
especially on edges such as flanges.

Items should not be stored directly on a rougha@f either in the storage area of the
coater, or in the final user warehouse. Althoughnezessary, it is recommended that
flanges and other edges be protected with wooamboard. This recommendation

should always be complied with for larger and heaitems that have a greater value.

Handling during loading and unloading for transpton should be carried out correctly
in order to avoid coating damage. Large items shbeltransported in a wooden crate
or on a wooden pallet, or handled with a wovenitasling with a correct load rating.
During transportation items should be adequatetkea in cardboard or wood
packaging depending on the size and weight, amstibilised with wooden chocks and
fabric strapping.

It is normally recommended to store coated itentsobdirect sunlight, however the
appearance, adhesion, mechanical and corrosistaese of Rilsan® T MAC and ES
MAC products is not affected by more than 6 momstiosage in tropical conditions (e.g.
Florida exposure).

For specific information concerning the relativefpemance of individual grades, it is
important to consult Arkema.

All personnel handling or using Rilsan® fine powsland associated products shall
have read and be fully acquainted with the appabgiiealth and Safety documentation
provided by Arkema. Users are urged to ensurettiegtare in possession of the latest
issue of the material safety data sheet and tlegbribduct is suitable for their purpose.

Arkema is not able to foresee every use for itgdpicts. IN THE EVENT OF DOUBT,
PLEASE CONTACT ARKEMA FOR ADVICE.

ARKEMA has a policy of continuous product improverheThis may lead to changes in
materials, documentation and processing procedBtease ensure that this document has not
been superseded.

The information contained in this document is based on trials carried out by our research
centres and data selected from literature, but shall in no event be held to constitute or imply
any warranty, undertaking, or express or implied commitment on our part. Our formal
specifications define the limit of our commitment. No liability whatsoever can be accepted by
Akema with regard to the handling, processing or use of the product or products concerned,
which must in all cases be employed in accordance with all relevant laws and/or regulations
in force in the country or countries concerned.
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Two Layers Coating System
Dip Coating, Spraying onto hot substrate, Rotocgati

Steel and Iron shall be free of oil and grease

Grit Blasting
With angular G40 SAE steel grit or cast iron

» Level of cleaness according to ISO 8501-1 : SA 3.5-
* Roughness according to ISO 4287-1
Rz : 55 pum to 65 pym
Rilsan® Coating system

Layer 1: primer cure film thickness 8 to 12 pm

Layer 2 : Rilsan® coating thickness optimal 350 480 pum
Minimal 250 um

ET RILSAN coating 1 Primer
] Steel or cast iron
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Two Layers Coating System
Electrostatic Spraying

Steel and Iron shall be free of oil and grease

Grit Blasting
With angular G40 SAE steel grit or cast iron

» Level of cleaness according to ISO 8501-1 : SA 3.5-
* Roughness according to ISO 4287-1
Rz : 35 pumto 45 um
Rilsan® Coating system

Layer 1: primer cure film thickness 5 to 8 um

Layer 2 : Rilsan® coating thickness optimal 200 480 pum
Minimal 100 pm

ET RILSAN coating 1 Primer
] Steel or cast iron
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PRE-HEATING CONDITIONS FOR THE FLUIDISED BED PROCESS

The following graphs give some guidelines, but it should be understoandhgtfactors inside the oven will affect this recommendagiod,the ideal
preheating conditions will be unique to a particular coating plant.

The most important factors in determining oven residence timeoarect cure of the primer as indicated by the primer cure cgleide combined
with the final adhesion properties of the coating.

Fluidised Bed Primer Cure Colour Guide

Under Cured Good Over Cured
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PRIMGREEN® LAT 12035
Example of preheating chart for accessories or thick wall tubing
PRIMGREEN LAT 12035 :
Example for a 6 mm thick steel
plate, with 1 min delay between
80 T removing of the plate from the
= oven and dipping in the fluid
€ 70 bed.
et
OEJ 60
2
= 50 T
L
g 40 - Working area
= as per adhesion Arkema method
_8 equals to 3
T 30
o
=
£ 20
©
g 10 - °
5
|_
0
280 290 300 310 320 330 340 350 360 370 380

Temperature of the metal (T)

The above graph can be used as a guide to determine the correct temperataading time for a 6 mm thick metal, primed using Primgreen®
LAT 12035. As a function of the metal temperature at saturation (X axis), the retine defines the maximum temperature holding time for the
primed metal (Y axis), i.e. the maximum time the primed metal shouldpend at the saturation temperature. Below the red curve, the adhesion
of the coating system is optimum. Above this curve, degradation of the primer aas leading to a drop of adhesion.
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Heating Time / temperature of metal
depending of the wall thickness

Primer optimum curing time and temperature are first determined on the thickest walls of a part to be coated, using the primer color guide
Let us consider an example for a part made of two different wall thickness : a 6 mm thick wall and a 20 mm thick wall, and let us take an air
convection heated oven at a temperature of 330°C. The graph below shows an exampldeftemperature increase of mild steel (metallic plates
in this case) as a function of time for different metal thicknesse3he temperature increase will depend on the oven characteristiche air flow,
the part shape and the type of metallic substrate to be coated (mild stealuminium, etc.).

Let us assume that the primer on the 20 mm thick wall is well cutefor an heating time of 20 minutes. This will correspond to a metal
temperature of about 290°C (see on the graph below). This metal temperatuealso a well suited temperature to get a good quality Rilsan®
coating using the dip coating technology. Indeed, for thick metal walls, therse ho need to reach the saturation temperature in order to get a
good gquality Rilsan® coating, because the huge amount of heat accumulated in thetal will help melting the powder particles. On the same
graph, one can see that the 6 mm thick wall of the part to be coated will have rémd the oven temperature of 330°C after about 14 minutes of
heating. This means that the primed 6 mm thick wall will have spent 6 mutes (20 minutes—14 minutes) at 330°C. Referring to the graph
above, one can see that this saturation temperature holding time at 330°C shdyield an optimum adhesion of the coating on the 6 mm thick
wall. On a real part, the graph below will be slightly different because ofite heat conduction between thin and thick walls. So, this example has
to be considered as a theoretical case aimed at showing how to determine pioper application conditions. For each type of part to be coated,
the applicator has to check whether the application parameters that he hakefined are leading to an optimum adhesion of the coating system.
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Heating Time / temperature of metal
depending of the wall thickness
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Duration of passage through oven

in min

Post fusing conditions for the electrostatic sprayig process
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Cerdatom2 RFP / September 2012
Arkema Proprietary — Duplication Prohibited

6 mm



