
What is Galvanizing? 

Galvanizing refers to the coating of steel or iron 

with zinc, to prevent corrosion. Hot dip galvaniz-

ing (HDG) provides thick, durable corrosion 

protection whereas electro-galvanizing (plating) 

produces a thinner, less resilient coating.   

Hot-dip galvanizing is one of the most effective 

ways to protect steel from corrosion. Galvanizing 

provides proven protection for a wide range of 

steel products. These include small components 

and fasteners, as well as fabricated steel struc-

tures and architecturally designed buildings. 

Galvanized products perform well in a range of 

different environments.  

For the technically minded; the zinc coating 

serves as a sacrificial anode, so that it cathodical-

ly protects exposed steel. Simply put,  even if the 

coating is scratched or abraded, any exposed 

steel is protected from corrosion by the remaining 

zinc - an advantage absent from paint, enamel, 

powder coating and other methods.  

Galvanizing is favored as a means of protective 

coating because of its low cost, ease of applica-

tion and comparatively long maintenance-free 

service life. 

How is it Applied? 

Galvanizing is applied in specialised facilities,  

using a standardized process and trained 

operators. 

Steelwork that enters the site is first given a 

unique tag to identify it through the process.  It 

then moves through the stages of jigging; 

cleaning; fluxing; dipping; quenching and 

dressing.  The packaged work is then stored in 

the ‘white work’ area prior to dispatch. 

Each of the steps is important in ensuring a 

quality outcome for the end-user.  At Industrial       

Galvanizers, the composition of process chemical 

tanks - including the zinc in the bath (or kettle) - is 

regularly sampled at each site and tested in our 

NATA-certified laboratory. Adjustments are made 

to maintain chemistry within carefully defined 

boundaries.  This attention to process control is 

vital to a quality product. 

After tagging, work is hung on jigs that are used 

to carry it through the process using overhead 

cranes.  Work is suspended from the jig by wires 

or chains, depending on the type and weight of 

each item.  A jig may hold many items, or only 

one.  Items are jigged at an angle to allow the 

molten zinc to flow off the surface before 

solidification; this creates a better surface finish 

and minimises the amount of dressing needed.   

 

 

 

 

Benefits of          

galvanized 

steel 

 

 

 Galvanized steel has a 

tough, metallurgically 

bonded protective     

coating of zinc alloys. 

 

 It is durable, combining 

low whole of life cost 

with minimal         

maintenance. 

 

 Galvanized steel      

coatings are reliable,  

dependable and        

predictable. 

 

 Galvanizing can be     

applied rapidly, in off-site 

facilities, under         

controlled conditions. 

 

 Galvanized steel has an 

attractive finish that is 

UV-immune and           

integrates well with other 

materials such as       

timber, concrete and 

glass. 

 

 Galvanizing is achieved 

using naturally occurring 

zinc - an element that is 

vital for human , animal 

and plant life; it is com-

monly included in health 

supplements and         

fertilizers. 

 

 Galvanized steel      

products can last for        

decades, and are     

completely recyclable 

when replaced. 
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Galvanizing is used to protect steel in many 
applications.  The tough zinc alloy layer gives lasting 
corrosion protection, as seen in the Tahune Airwalk. 



Also at the jigging stage, inspection is carried out to ensure that 

all hollow sections have correctly placed holes to allow for 

venting (of trapped air) and draining (of liquid chemicals and 

molten zinc). Ineffective ventilation and drainage can lead to 

distortion of the product, danger to the operators and incomplete 

coverage. When designing and fabricating parts, it is vital to 

apply design guidelines that result in good draining and venting 

of closed sections. See our website for design guidelines. 

Full jigs are immersed in a tank of hot caustic solution (at 70-

90oC), which removes surface grease, oil and most types of 

paint from the surface. Once removed from the caustic, steel 

items are then rinsed and placed into one of several acid tanks 

for pickling. 

The hydrochloric acid removes millscale, rust and - if previously 

galvanized - any remaining zinc.  When pickling is complete, the 

surface of the steel reacts quickly with air as it is withdrawn from 

the acid, and a thin oxide layer begins to form.  To overcome this 

the clean, reactive steel is immersed in a pre-flux solution. This 

removes any oxide film that has formed on the steel after acid 

cleaning, and prevents further oxidation. The work is then dried 

ready for galvanizing; many galvanizers have introduced heated 

drying chambers (often using ‘waste’ heat from the process) to 

improve and accelerate drying. 

The dry steelwork is immersed in the galvanizing bath (’kettle’) 

where the galvanizing reaction occurs in molten zinc at 445 to 

465°C.  A series of zinc-iron alloy layers are formed, which are 

metallurgically bonded to the steel. To allow the reactions to 

complete, steelwork stays in the bath until its temperature 

reaches that of the molten zinc.  The immersion time varies; 

several minutes for light articles, and longer periods for large 

structural members.  

The jig is then withdrawn from the bath at a controlled rate and 

surplus molten zinc drains from the angled work. The outer layer 

of zinc solidifies to form a relatively pure and shiny outer zinc 

coating. The high silicon content of some steels promotes the 

growth of underlying layers through the surface, resulting in a dull 

grey surface colour. 

The freshly galvanized zinc surface will oxidise rapidly in moist air 

and white ’storage stain’ can form. To delay this process, galvaniz-

ers normally quench items in a very dilute potassium dichromate 

solution that applies a chromate film to the zinc surface.   

In the last stage of the process, the galvanized steelwork is 

removed from the jig.  A visual inspection of the work is carried out 

and any zinc spikes, ‘dags’ and rough areas are dressed. Spikes 

and dags form naturally as the molten zinc solidifies but jigging 

components at an angle reduces their incidence and severity. An 

advantage of hot-dip galvanizing is that visual inspection can show 

whether the coating is continuous. Defects such as uncoated 

areas from incorrect surface preparation can be found easily.  

Following inspection and dressing, the finished work is packaged 

according to the customer’s requirements and then stored before 

dispatch. 

Galvanizing smaller components. 

Centrifuge processing (or spinning) is used for small parts. 

Fasteners and small components are loaded into perforated 

cylindrical steel baskets, rather than hung on jigs. The compo-

nents follow the same process of degreasing, pickling and pre-

fluxing. The baskets containing the components are lowered into a 

galvanizing bath but when raised from the molten zinc are immedi-

ately placed into a centrifuge or spinner.  The basket is rotated, in 

an enclosure, at high speed for 15 to 20 seconds and excess 

molten zinc is thrown off. The resultant coating is smooth and 

uniform. 
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 Jigging: “Black” 
(ungalvanized) work 

is suspended from jigs 
for processing Degreasing: Hot 

caustic solution 
removes oils, 

grease & paint 

Pickling: 
Hydrochloric acid 

removes mill scale, 
rust and strips zinc 

Fluxing: Hot liquid 
flux (‘preflux’) 
removes any 

oxides that have 
developed since 

pickling and acts as 
a wetting agent. 

Dipping: Work is 
submerged in 

molten zinc bath at 
450

o
C 

Quenching: 
Galvanized work is 

cooled in a 
passivating quench 

bath 

Dressing: work is 
inspected, dressed, 

weighed and 
packed 

A simplified schematic of the galvanizing 
process.  Overhead cranes or monorails 

are used to transport items between 
tanks. 


