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Hot Dip Galvanizing of Small Components

Process
Small articles may be galvanized by a variation on the standard
hot dip galvanizing process and is known as ‘Centrifuge (or spin)
Galvanizing'. In centrifuge galvanizing the work follows the same
process route as for larger articles except the items are loaded
into a basket or perforated container, which is spun at high
speed immediately after removal from the molten zinc. This
removes surplus zinc and improves the uniform distribution of
the zinc coating, so helping to ensure a clean thread on bolts,
while preventing pieces from sticking together. Work is normally
quenched immediately after centrifuging.

Parameters of the Process

Centrifuge galvanizing may be conducted by the conventional
process at about 450°C or by the high temperature process at
about 550°C. In the conventional process a series of zinc-iron
alloy layers which are metallurgically bonded to the base steel
are formed during immersion in the molten zinc, these being
covered by an outer layer of soft pure zinc. In contrast, high
temperature galvanizing produces a coating comprised fully

of zinc-iron alloy. While only small components are normally
‘centrifuge galvanized’ larger pieces might also be processed by
this route. The ability to centrifuge galvanize larger components
depends upon the capacity of the centrifuge which will dictate
the maximum size and weight that can be processed.

Appearance and Surface Quality

The action of centrifuging removes some of the pure zinc

layer and so small components which have been centrifuged
usually have thinner coatings than those which have not been
centrifuged. As a result, the zinc coating on components which
have been centrifuged may not have a shiny silver appearance
which is associated with articles which have been galvanized.
The zinc coating on small components tends to be light to dark
grey in appearance, the difference in appearance being entirely
aesthetic and does not in any way affect the quality of corrosion
protection afforded by the coating. The appearance of the zinc
coating is primarily dependent on the steel composition and can
not be changed by the galvanizer. Occasionally small centrifuged
components which have been cold-pressed or cold-drawn may
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exhibit some reduction in the extent of adherence of the zinc
coating to the steel surface.

Standards

Galvanizing of small components is covered by EN ISO

1461 although product standards such as EN ISO 10684 for
fasteners may apply. It should be noted that other zinc coating
processes such as zinc plating are sometimes wrongly termed
as galvanizing. These alternative coating processes typically
achieve thinner coatings which provide a lower level of
corrosion protection and Table 1 (overleaf) summarises typical
coating thicknesses. It is important that articles are suitable for
galvanizing and that their design lends them to the process. For
example centrifuge galvanizing caps, tube bends and articles
with indentations may be difficult because the zinc may not be
removed satisfactorily from hollow or re-entrant areas.

Fasteners

As a general rule, bolts down to M8 threads can be readily
galvanized and threaded components up to 2m long have been
processed. Special arrangements might be made to galvanize
threaded components outside of this range. For hot dip
galvanized bolts and nuts, it is normal for standard bolts from
stock to be galvanized; the nuts are galvanized as blanks and
then tapped up to 0.4 mm oversize with the threads lightly oiled.
When assembled the nut thread is protected by contact with the
coating on the bolt. Galvanized bolts and nuts can be readily
unfastened even after many years of service.

High Strength Friction Grip Bolts
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General grade high strength friction grip bolts (ISO 8.8) can be
galvanized without difficulty while higher strength fasteners
(1SO 10.9) are galvanized in the UK following prior blast cleaning.
It should be noted that the nut should be one strength level
greater than the bolt (eg for an 8.8 bolt a 10.9 nut is used). Hot
dip galvanized nuts and bolts are used for high strength friction
grip joints in a wide range of steel structures. Most recent
testing of galvanized products has shown that a value for the
coefficient of friction of circa 0.3 can normally be achieved and
therefore additional treatment is not usually required. As slip
commences friction rapidly builds up and lock-up occurs due
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to cold welding between the coated surfaces. If a small amount of slip can be tolerated it is unnecessary to treat the surfaces,
but if all slip must be avoided, the coefficient of friction may be raised by roughening the galvanized surface. The coefficient of
friction can be raised by wire brushing (up to 0.5), while sweep blasting or use of a pneumatic chisel hammer or needle gun may
achieve a value in the range 0.5-0.6. The lock-up effect can cause galling of the threads of galvanized fasteners used in friction
grip connections and lubrication with for example beeswax or molybdenum disulphide may be used.

Coating Standard Product Size antmg
thickness

Hot Dip Galvanizing EN ISO 1461 Threaded >6 mm 50 um
<6mm 25 pm

Hot Dip Galvanizing ~ EN ISO 1461 Not threaded >3 mm 55 um
<3mm 45 um

Hot Dip Galvanizing  EN ISO 10684 Threaded 50 pm

Sherardized BS 7371-8 15-30 ym *

Zinc electroplating BS 7371-3 / EN ISO 4042 5-12 pym *

Table 1. British Standards for protective coatings on threaded fasteners

Chains

Chains may be coated by spin (centrifuge) galvanizing in order to ensure a uniform zinc coating and to prevent welding of the
individual links. The maximum length of chain which can be galvanized is dependent upon its weight. The ability of the galvanizer
to accept chains might be limited by the capacity of the centrifuge and the weight of the chains. Heavy lengthy chains are
sometimes too large to be centrifuged and in such circumstances the conventional process must be used.

Other Fabricated Small Components

A wide variety of small components can be galvanized. Typical examples might include clamps, hinges, hasps and clips.
The materials used and the design of the component must be suitable for hot dip galvanizing and advice is available from
Galvanizers Association to ensure optimum design of components.
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