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Surface treatment
Type IRF Valves

A general guideline about proper corrosion protection of Danfoss industrial refrigeration valves



Introduction

Danfoss components are designed to give a high level of performance over an extended operating life. One of the
key elements to assure long lasting performance is to have pipeline and installed components protected against
di�erent environmental conditions. If not treated properly, the corrosion and its damaging e�ect might lead to
serious consequences for the system operation and safety. This document gives general guidelines how to protect
Danfoss components made of carbon steel against corrosion.
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1 Thick Layer Passivation (TLP) is electrochemical method. The coated parts are immersed in electrolyte (conductive �uid) and negative charge
(cathode) is applied to the parts. Positively charged (anode) zinc rods are also immersed in the bath. The electrical current carries the zinc ions
to the negatively charged steel parts. Since zinc is less noble than steel it works as an anode, and it provides electrons to the coated steel if
corrosion starts to form.
Please note that ammonia at certain conditions can react with zinc coating, damaging TLP coating.

2 Thixotropic water borne primers are used by Danfoss for parts which have a primer as surface protection

Figure 1: REG valve with body

coated with primer and painted

cap

Figure 2: ICS1 valve

with zinc coated body

and top cover

Product speci�cation

Corrosion

Corrosion is natural process which by chemical or electrochemical reaction changes the re�ned metal in more stable
oxides. Rust is a common example of electrochemical corrosion which results in iron oxides. It is gradual process
which leads to deterioration of material properties and structures. Corrosion increases the risk of damage and
external leakage at pressure bearing parts. It might also impact performance of the components and shorten the
expected lifetime.

Factors such as high humidity, temperature, air pollution in e.g. chemical production areas and coastal areas can
accelerate rust formation and its damage to system components.

Surface treatment of Danfoss components

The type of surface treatment is stated in the installation guides of most of Danfoss components. Mainly Danfoss

Industrial Refrigeration valves (body and top/bonnet) are externally zinc chromated, coated with TLP(1) method or

painted with a primer(2). The zinc coating and primer secures that during shipment, storage time and installation the
valves are well protected against rust. Parts which cannot have any surface treatment (e.g. welding connectors or
inner parts) are protected for shipment and storage time with oil.

Special attention must be paid to the welding areas which needs surface protection after welding. Here no coating
from factory is applied or it is damaged whilst welding.

There are also components which are delivered already painted such as some protective caps and handwheels, so
they are protected for long standing operation.

To secure long standing protection against corrosion for zinc and primer coated elements, also welding areas,
�anges and �ttings, an appropriate surface treatment must be applied. The surface treatment should be su�cient

to resist ambient impacts (especially in coastal and/or chemical production areas).
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 WARNING: 

We strongly recommend aligning with local painter or surface treatment specialists on how to best protect the
components considering used refrigerant, the ambient impacts and the surface treatment mentioned above. The
guideline below is based on common practice, without covering all applications.

Surface preparation/cleaning

Valve housings, bonnets, covers, joints, etc. need to be properly cleaned from contaminants and water. Any traces of
oil and grease must be removed from the surface of the components. If needed neutral solvents can be applied.
Drying can be done with hot air to complete dryness.

Afterwards, the surface must be clean and dry, suitable for being painted.

Surfaces coated with zinc (TLP):

To increase adhesion of paint, zinc coated surfaces should be prepared in one of the following methods:

• Use of T-wash. This acid-mordant solution gives a blackening e�ect on zinc coated surfaces indicating the
treatment has been e�ective. Once T-washed surface has dried, it should be painted with a proper primer within
1-2 days so that the contamination might not occur. The primer can either be etch primer or �ller primer

• Use of etch primer. Etch primers are based on resins which improve adhesion to metal. A low concentration of
phosphoric acid helps to etch the metal surface and increase adhesion. Please follow the manufacturer’s
recommendations for additional layer of �ller primer to separate etch primer from the paint. The etch primer
might not always be compatible with the paint

Surfaces coated with primer

Parts coated with a primer should be checked if there are no traces of corrosion and defects on the surface of the
coating. If defects or rust are discovered, these elements should be cleaned and again painted with additional layer
of primer.

Before painting, the elements should be thoroughly cleaned. Any traces of grease, oil or material residues must be
removed to secure proper adherence of next layer of paint.

Masking prior to painting

If the preparation/cleaning and painting will take place before valve is mounted in the system and its pipelines, all
threads, openings and welding ends/connections of the valve must be blocked by plastic plugs/plastic covers /tape.

This is to avoid damage or contamination caused by paint to inner elements of the components.All components
which shouldn’t be painted such as armature tubes, sight glasses, name plates, plastic elements, etc. should be
masked with covers/tape.

Painting

All components before painting should be �rstly coated with at least one layer of primer. If the part is going to work
outdoors or in heavy environmental conditions, an additional layer of primer might be considered to delay metal
oxidation.

The following recommendations should be considered before painting:

• The primer and top paint must be uniformly distributed on the painted surfaces
• The primer and the topcoat paint should be compatible with each other
• Follow the paint and primer manufacturer instructions for painting conditions and drying/cure times for each

layer of coating
• All used paints and methods must be compatible with and cover the temperature range of the components. At

least cover the temperature range of the application

NOTICE:

The recommendations in this document are based on the available information and that the design, installation, and

operating conditions fully comply with product operational requirements speci�ed by Danfoss. While Danfoss has made

reasonable e�orts to check and verify the validity and accuracy of the information herein Danfoss do not provide any
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warranties or guarantees that the information and recommendations herein are accurate or correct, nor that the

recommendations are in all respect fully su�cient to meet all needs and requirements or prevent against corrosion. You

understand that Danfoss o�ers this recommendation for free, that the recommendation cannot substitute actual speci�c

evaluations of actual speci�c conditions, and that the use of these recommendations is at your risk as is the �nal selection

of products for your application.

Some of the recommendations or solutions presented here might be subject to special requirements in local laws and

legislation and Danfoss has made no veri�cation of such and expressly disclaims any compliance therewith. A licensed

and skilled professional engineer should always be consulted when designing, using, making or selling any device or

equipment to ensure compliance with applicable laws and standards.

Danfoss shall have no liability arising from any information provided in this document, or arising out of the modi�cation

or combination of any Danfoss product or system with any third party equipment, materials or intellectual property. All

diagrams and drawings are included as principle sketches and for illustration purposes only.

Any information, including, but not limited to information on selection of product, its application or use, product design,

weight, dimensions, capacity or any other technical data in this document shall be considered informative only and not

legally binding on Danfoss. Danfoss reserves the right to alter its products without notice. Customers should obtain the

latest relevant information concerning Danfoss products before placing orders and should verify that such information is

current and complete. All Danfoss products are sold subject to Danfoss’s standard terms and conditions for sale for such

products supplied by Danfoss to the customer at the time of order acknowledgement. Any pricing or cost estimates are

estimates only and any pricing will be subject to �rm order and Danfoss’ quotation at the time.
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Online support

Danfoss o�ers a wide range of support along with our products, including digital product information, software,
mobile apps, and expert guidance. See the possibilities below.

The Danfoss Product Store

The Danfoss Product Store is your one-stop shop for everything product related—no matter where
you are in the world or what area of the cooling industry you work in. Get quick access to essential
information like product specs, code numbers, technical documentation, certi�cations, accessories,
and more.
Start browsing at store.danfoss.com.

Find technical documentation

Find the technical documentation you need to get your project up and running. Get direct access to
our o�cial collection of data sheets, certi�cates and declarations, manuals and guides, 3D models
and drawings, case stories, brochures, and much more.

Start searching now at www.danfoss.com/en/service-and-support/documentation.

Danfoss Learning

Danfoss Learning is a free online learning platform. It features courses and materials speci�cally
designed to help engineers, installers, service technicians, and wholesalers better understand the
products, applications, industry topics, and trends that will help you do your job better.

Create your Danfoss Learning account for free at www.danfoss.com/en/service-and-support/learning.

Get local information and support

Local Danfoss websites are the main sources for help and information about our company and
products. Find product availability, get the latest regional news, or connect with a nearby expert—all
in your own language.

Find your local Danfoss website here: www.danfoss.com/en/choose-region.

Spare Parts

Get access to the Danfoss spare parts and service kit catalog right from your smartphone. The app
contains a wide range of components for air conditioning and refrigeration applications, such as
valves, strainers, pressure switches, and sensors.

Download the Spare Parts app for free at www.danfoss.com/en/service-and-support/downloads.

Coolselector®2 - �nd the best components for you HVAC/R system

Coolselector®2 makes it easy for engineers, consultants, and designers to �nd and order the best
components for refrigeration and air conditioning systems. Run calculations based on your operating
conditions and then choose the best setup for your system design.

Download Coolselector®2 for free at coolselector.danfoss.com.
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