SURFACE TREATMENT OVERVIEW

Type of omigla({}:sgs, hydﬁiglg(:r: Wear
surface treatment Appearance micron embitterment resistance
Bezinal zinc coating Grey semi bright 20-30 No Not recommended
Delta-seal Grey matt 8-12 No Recommended
Delta-protect Various 8-12 No Very good
Electrolytic polishing Silver ultra bright 0 No Recommended
Epoxy paint Various 50-100 No Recommended
Gold plating Gold matt / bright 2-5 Yes Not recommended
Chromium plating Silver/bright silver 8-12 Yes Very good

Nickel plating, electrical Silver/bright silver 5-10 Yes Recommended
Nickel plating, chemical Bright silver 5-10 Yes Recommended
Silver-plated Bright silver 4-10 Yes Not recommended
Tin plating Matt silver/silver 8-1 Yes Not recommended
Electro-galvanising Silver semi matt/bright 8-12 Yes Not recommended
Mechanical galvanising Greyish matt 12-25 No Not recommended
Phosphating Grey matt / semi bright 10-15 No Not recommended
Painting Various 50-150 No Not recommended
Black oxidisation Bright black 0,5-2 No Not recommended
Teflon Large selection 15-100 No Very good

Zinc coated wire Greyish matt 20-30 No Recommended
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zinc priming coat 13. Magni 565

Corrosion resistance to salt spray test

Itis not possible to give a general comparison of the cor-
rosion resistances of different coatings, as the result very
much depends on the thickness of the coating whether it
is homogenous, its adhesion, its porosity or combinations
of all of these etc. If the material has been pre-treated,
this also influences the result. The values in the diagram
above must therefore only be regarded as general values.
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SURFACE TREATMENT OVERVIEW

Fields of application and characteristics

Zinc coatings

Electro-galvanising is the most popular surface treatment
for springs and gives a smooth and even coat. To improve
corrosion resistance, springs are also treated with either
bright chrome (FZB) or yellow chrome (FZG). However,
there is a risk of hydrogen embrittlement. In recent years,
an alternative to electro-galvanizing, mechanical galva-
nising (also called Rotalyt), has emerged. The coating,
which has a very low propensity for hydrogen embrittle-
ment, is applied mechanically by letting zinc powder,
glass balls and the components to be coated rotate in a
tumbler. The balls act as powder carriers and are removed
once treatment is complete.

Surface treated wire

Surface treated wire is in many cases a very good and val-
ue-for-money alternative to stainless material where the
weight/component is large and corrosion resistance
requirements are moderate. With the material already
having been “hot dip galvanized” and post-annealed
before production, there is no risk of hydrogen embrittle-
ment. The only drawback tends to be the narrow choice
of coated wire, which is largely restricted to zinc coated
SS1774 and zinc/aluminium (Bezinal) coated SS1774.

Nickel plating

Used for decorative and anti-corrosion purposes. It
should not be used on springs where the wire is exposed
to large angular rotations, as the nickel plate is very hard
and will crack under load. Nickel plating is usually used as
the primer prior to tin, silver, gold, etc.

Chromium plating

Chrome with nickel coating beneath can be polished to a
very bright apperance and is therefore primarily used for
decorative purposes. The surface is very hard and wear-
resistant. It should not be used for springs with high
loads.

Tin plating

Used primarily to facilitate welding. Tin plate also provides
good protection against corrosion. Springs that are tin
plated are usually pre-treated with nickel.




SURFACE TREATMENT OVERVIEW

Fields of application and characteristics

Silver plating / gold plating

Used for decorative and corrosion protection purposes
and for components used in the electrical and electronic
industry. Electrolytic silver plating is chosen for a lot of
applications due to its excellent electrical conductivity.

Phosphating

Phosphating is used for decorative purposes. It provides
minimal protection against corrosion and is usually fin-
ished by oiling. Phosphating is also a primary treatment
used prior to painting, where the phosphate coating pre-
vents corrosion and gives a good adhesion.

Black oxide

Used for decorative purposes and consists of an iron
oxide layer which does not protect against corrosion.
Usually oiled afterwards.

Electrolytic polishing

This surface treatment, which polishes and gives a
smooth surface, is only carried out on stainless and acid-
proof materials and is primarily used for decorative pur-
poses, due to the resultant surface being bright. The sur-
face finish increases the spring's relaxation limit.

Painting

A large variety of paints, prime coatings and zinc chromi-
um colours are available and used mainly on heavier
springs. Usually not suitable for springs with no space
between coils.

Epoxy paint

A very good surface treatment for springs. The paint is
applied by spraying an electrostatically charged powder
on the components, which are then furnace heated. The
resultant surface is even and very tough.
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Fields of application and characteristics

Delta-Seal

An organic surface treatment method where zinc parti-
cles are applied on the surface, which provides good
basic protection against corrosion.

Delta-Seal is the pre-treatment for Magni 565.

Magni 565

A surface treatment system consisting of the organic pre-
treatment Delta-Seal and the non-organic Delta-Protect.
Provides high-class anti-corrosion protection and is par-
ticularly suited for springs where there is zero risk of
hydrogen embrittlement.

Teflon

Suitable surface treatment for applications requiring low
friction, good insulation and chemical resistance properties.

Operating temperature range -190 — +260 °C.

Hydrogen embrittlement

Hydrogen inclusion in steel can lead to the steel breaking
at a much lower tensile than normal, even though the
steel under short cycle tests, e.g. impact tests, exhibits
normal durability values. This phenomenon is called
hydrogen embrittlement. Hydrogen inclusion occurs in
all instances where hydrogen can develop on the surface
of the steel. Surface treatment processes that involve
soaking in non-oxidised acids, cathodic cleaning and
cathodic coating may cause embrittlement. Oil hardened
spring wire and leaf springs that have been hardened
after shaping are particularly sensitive.

The propensity to become brittle decreases as the tensile
strength and hardness decreases. Normally, there is no
brittleness in steel with a tensile limit < 1000 N/mm? or
hardness below 30 Vickers.

Most of the hydrogen can be removed by heat treatment
(soaking) in accordance with the following:
170°C

190-210 °C 4 hours

Material thickness < 3 mm 5 hours

Material thickness < 12 mm



