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2.10 Welding After Galvanizing

1. General
From time to time it may be necessary to weld
hot dip galvanized components on site or o

produce steel fabrications from semi-manu-
factures which have already been galvanized.
Also, it Is not always possible or practical to

fully assemble components before they are
galvanized and in some cases the complete
welded assembly may be too large (o galva
nize or too difficult to handle and transport. In
these cases too, it will be necessary to weld
after galvanizing.

The essentials of welding galvanized steal are
the same as those of welding ungalvanized
steel. Tests on the most commonly used
steels have shown that mechanical properties
are not significantly changed by hot dip gal-
vanizing whether or not the steel has been
welded.

Hand held electric arc welding is common and
has advantages which are described later in
this data sheet. Gas welding is most suitable
for hot dip galvanized steel up to 3 mm thick,
but it has the disadvantage that the heat af
fected area around the weld is greater than itis
in hand held arc welding and so the effect on
the galvanized coating is also more exten-
sive.

Resistance welding methods are most often
used where it is necessary to weld hot dip gal-
vanized sheet metal.

2. Welding practice

Because the welding operation uses high
temperatures, the zinc coating immediately
adjacent to the weld and on both sides of the
component is either completely vaporised or
otherwise heat affected. Welding operations
must take account of this and the welder must
be prepared to disperse the greyish-white
fumes of zinc oxide which are evolved. The re-
sulting reduced visibility of the weld pool can
sometimes lead to unsatisfactory and porous
welds. However, if sensible precautions are
taken to maintain visibility, welds on galva-
nized steel will have the same mechanical
properties as those on uncoated steel.
Guidance for welding galvanized steel is given
in Figure 1.

Figure 1a shows butt welding. In butt welding
galvanized steel the distance belween the
steel plates should be slightly greater than for
butt welding ungalvanized steel. This allows
the vaporised zinc oxide to escape more read-
ily from the weld pool, avoiding pores. The
same guidance can be used for V profiled
welds.

Figure 1b shows that the speed of welding is
important in producing a good quality weld in
galvanized steel. A slower than usual welding
rate will allow zinc oxide vapour to escape
from the weld pool. Rapid welding will result in
zinc oxide vapour becoming trapped in the
weld, leading to the formation of pores.

Figure 1c illustrates the fact that the existence
of vaporised zinc oxide in the arc affects the
arc's stability. A slight increase in the welding

> /,n, v /:,'_j
) = \/ [

- & 2mm

(]
Current
(1l 40

Fig. 1: Essential information for welding hot dip
galvanized steel.

current s recommended to improve arc stabil

ity and to encourage ready vaperisation ol
7ino oxlde from the weald ot i,

Figure 1d shows that the correct cholce of
electrode |a aasentlal. Electrodes which pro

duce a slag with a long =olidifieation time are
preferred for welding galvanized steel as the
lower freezing rate of the slag glves zing oxide
vapour more time 1o escape from the weld
metal, The recommendead rods for wealding
mild and struatural steals In which the welds
will not be sublaclad 1o exceptional slress are
rutile or rutlle-cellulose coatad and of narmel
diarmeter. The correct selaction ls particularly
important for avoiding the inclusion of zinc at
the weld root, Once the weld root has bean
ighed the cholce of electrode bacomes
less Important because (he steel facas 1o be
welded will be largealy lree af zing as a resull of
the initial operation to establish the weld rool

Figure 1e shows thal proper health and safety
precautions should be observad to avold ox

posure of the welder 1o zine lume which ex

ceads prescribed limits, Good vantllation
must ba established, Figure 2 shows a com

mercially available welding torch equipped
with an Iintegral fume exhaust.

Sometimes welding specifications call for the
weld to be made on steel which is free of zinc
although the component has already been
galvanized. In this case the zinc coaling
should be removed over a distance of at leas!
10 mm from either side of the intended weld
and on both sides of the workplece, The most
effective means of removing the galvanized

Fig. 2: Gas welding on
alorry cab con-
structed from hot dip
galvanized steel
plate.
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coating is by burning it off (remember to ob-
serve health and safety precautions about
zine oxide fume) at a temperature below the
welding temperature. Grinding or other abra-
sive methods will probably leave traces of
zinc, Burning should give a zine free weld site
without any further brushing or grinding.

3. Welding methods

Where automated arc welding with open or
shielded arcs is used the usual problem is in-
correct distance between the workpieces to
be welded. Too small a separation results in a
porous weld due to entrapment of vaporised
zinc oxide. Best results are obtained if the sep-
aration is increased and the welding speed
reduced. The larger weld pool gives vaporised
zinc oxide a better opportunity to escape.

Metal Active Gas (MAG) welding is frequently
employed. In many cases a mixture of 20%

CO,and 80 % argon may be used as this off-
ers a better result than pure argon shielding.
The same guidance applies here. The welding
speed for galvanized steel should be lower
than for ungalvanized steel. An increase in
separation of 1 - 2 mm reduces pore forma-
tion and a slight oscillating movement of the
wire electrode improvas weld annealing,

In short arc CO. welding of galvanized steel
there is a tendency for iIncreased weld spatter
which readily adheres to the adlacent galva-
nized coating. The use of a suitable anti-spat-
ter spray in the area local to the weld is re
commendad, On ungalvanized steel MAG
butt and V welds will usually show a perfect
structure when X-rayed, An equally good re
sult can be achieved on galvanized stesl by an
appropriate reduction in welding speed,
Sprayed arc or pulsed arc welding gives good
results so long as the advice given above is
followed.

Fig. 3: MIG / MAG type
gas welding torch.

Fig. 4: Making good
with zinc-rich paint.

TG welding 1s nol recommended for galva
nized steels as the zinc vapour has a detr
mental effect on the arc and damages the
lungsten electrode,

It should be strassed that good welds can be
achieved on galvanized steel using mos
welding methods, but small changes In weld-
Ing practice are required and operators will
need lo progreas up a learming curve until they
have established the carrect parameters,

4, Restoring zinc coatings

All welds on galvanized steel destroy the zina
coating at the weld site and damage the coat
Ing adjacent to tha weld. The protective coat-
Inag must be restored when the welding opara
tion Is complete, Restoration should be car
ried according to BS 720-1971 (1986) and
prEN 1029 (the preparatory document for EN
21461) using zinc rich paints or similar per
mitted products capable of bullding a zine roh
film to the thickness required by the stan
dardl.

Inall cases welding slag must be removed and
any zinc oxide or zinc-rich sublimate caused
by burned off zine must be thoroughly cleaned
up before the zinc-rich paint is applied. If
sweep blasting is used to clean up the weld
site a surface roughness of Sa 2'/z s the re-
commended target. If arinding Is used |t
should be in accordance with repair medium
manufacturers' recommendations.
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