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Automatic plant for 
aluminium billet 
manufacturing

Our  wide experience in design and manufacturing of 
furnaces and auxiliary equipments, together with 
continuous contact and information exchange 
with our customers has allowed GHI to supply 
complete turn-key plants that include all or part 
of the equipments described in this paper.

MELTING SHOP

MELTING AND 
HOLDING

Melting furnaces must 
fulfill following require-
ments:

n Obtain high specific 
outputs.
n Provide maximum en-
ergetic efficiency with 
a low atmospheric con-
tamination level.
n Easy charging and 
skiming/dedrossing.
n Allow complete auto-
mation.

beatable bulk scrap spe-
cific melting ratios.

When we want to remelt 
ingots and/or medium 
size scrap, dry hearth 
melting tower is an ideal 
choice to get very low 
specific gas consump-
tion and metal loss.

Finally, rectangular 
shaped reverberato-
ry furnaces with wide 
doors are designed 
for easy charging and 
cleaning of furnace 
chamber.

Reverberatory type fur-
naces are specially rec-
ommended to remelt 
long rejected extrud-
ed profiles that can be 
charged into the furnace 
without any need of cut-

Melting furnace may be 
round or rectangular 
shaped and tilting or fix 
(non tilting).

As a first choice for 
melting furnace, we hae 
the top charged round 
furnace that is charged 
through the roof.
Roof lifting and swing-
ing mechanism reduces 
opening time and ener-
gy loss.

Low NOX regenerative 
type burners make this 
kind of furnace reach un-

MELTING 
FURNACE

HOLDING 
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CASTING
MACHINE

ting or baling by means 
of a charging machine.

When wet scrap is want-
ed to be melted, it must 
be dried either in a pre-
heating oven or in the 
dry hearth ramp avoid-
ing explosions or metal 
splashes.

Once scrap is molten, 
metal is transferred to 
the holding and casting 
furnace where it is rais-
en to the desired cast-
ing temperature and al-
loying materials can be 
added.

If bath chemical homo-
geneity wants to be im-
proved, porous plugs or 
electromagnetic stirring 
devices are used.
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the vertical casting ma-
chine.

Furnace tilting is con-
trolled by means of laser 
detectors that maintain 
metal level in the laun-

Melting 
tower

der, degassifier and ce-
ramic foam filter.

In order to obtain the 
best quality in casted 
aluminium log, a continu-
ous rod feeder is installed 

in the pouring spout of 
casting furnace for grain 
refining. Metal then goes 
first through an in-line 
degasser where hydro-
gen content is reduced 
and after through a ce-
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CASTING

From holding and cast-
ing furnace, molten alu-
minium is transferred to 

Top
loading
circular 
furnace 
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Dross and 
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high quality casting and 
tight dimensional toler-
ances are reached.

INSPECTION TABLE

Once billets are cast, they 
are lifted out of the cast-
ing pit and set down on 
the inspection table with 
the help of a specially de-
signed deviced hanged to 

Billet casting 
machine

ramic foam filter where 
inclusions are removed.

Among different kinds 
of vertical casting ma-
chines, hydraulically op-
erated ones with self-
guiding cylinders allow 
close control of lower-
ing speed and practically 
eliminate vertical vibra-
tions, what means that 
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Inspection 
table

the overhead crane.
In the inspection table, di-
mensional tolerances and 
also casting defects are 
checked.

If log is defective, it is au-
tomatically rejected and 
stored in a particular 
table until it will be re-
melted later on. Other-
wise, log is stored in the 
exit table until it is heat 
treated.

AUXILIARY 
EQUIPMENTS

GHI develops both gen-
eral and detail engi-
neering of the melting 
shop integrating auxil-
iary equipment designed 
and manufactured by 
ourselves such as scrap 
charging machines, lad-
der tilting devices, laun-
ders, furnace tending 

machines… together with 
other equipment sup-
plied by other manufac-
turers like degasser, fil-
ters, spectrometers.

Aluminium logs casted in 
vertical chill casting ma-
chines must be homoge-
nized in order to improve 
both mechanical and 
metallurgical properties.

Stress generated inside 
logs during water cooling 
often gives rise to cracks 
when they are cut to 
achieve the size required 
by extrusion presses.

These stresses disappear 
when ingot is heated to 
the relatively high tem-
peratures of homogeni-
zation.

From a mechanical point 
of view, during homog-
enization, transforma-

tions that increase hot 
plasticity of material 
occur, mechanical char-
acteristics improve as 
does malleability in 
general.

This leads to a lower re-
sistance to deformation 
and thus extrusion pro-
cess is favoured.

Metallurgic modifica-
tions are complex. Eu-
tectic elements are 
dissolved on the grain 
limits so that solid state 
temperatures can be 
raised.

Some constituents seg-
regate while others are 
dissolved.



Differences in concen-
tration disappear so that 
not only the above men-
tioned advantages are 
achieved but also the 
behaviour of the metal 
improves substantially 
in the heat treatments 
and manufacturing pro-
cesses coming after the 
extrusion it self.

Homogenization heat 
treatment has under-
gone great changes 
from a user specifi-
cation point of view.

Traditional treatment 
were long lasting and 
basically considered the 

time metal was man-
tained at the desired 
temperature with a 
specified precision.

Actually, homogeniza-
tion goal is to heat logs 
as quickly as possible 
up to the set point tem-
perature avoiding tem-
perature differences be-
tween logs of a single lot.

Temperature preci-
sion during mainte-
nance period contin-
ues to be important 
and must be achieved 
in the least amount of 
time, although its dura-
tion depends on the al-

loy being heat treated.

After homogenizitation, 
controlled cooling is ap-
plied, and it’s a point of 
highest importance to 
achieve a top quality ho-
mogenized billet.

Furnaces described fol-
lowing have been devel-
oped in collaboration with 
aluminium producers in 
order to achieve maxi-
mum efficiency in the cy-
cles currently employed.

H O M O G E N I Z AT I O N 
FURNACE

It is a loading machine 
furnace. The introduc-
tion and extraction of 

loads is performed by 
an external machine so 
that furnace itself does 
not have moving ele-
ments for this purpose.

The main advantage of 
this kind of furnace is 
that only load itself ab-
sorbs heat inside the 
furnace as there are no 
supports or cars that 
are heated or cooled 
ast least partially with 
the load, avoiding en-
ergy losses and de-
lays and more expens-
es in the treatment.

Inside part of furnace is 
basically divided in two 
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parts:

The lower one where 
the load to be treated 
is stored and the up-
per one which contains 
recirculation fans and 
heating elements.

Furnace design allows 
wide chamber volumes 
on each side of the 
load. They create a ple-
num chamber that man-
tains pressure uniform 
throughout the usuful 
height, creating a uni-
form gas flow through 
the billets.

COOLING CHAMBER

Billet, after homogeniza-
tion cycle has been com-
pleted, are introduced 
via the charging ma-
chine in a temperature 
controlled chamber.

There is a wide variety of 
procedures used to cool 
a load, ranging from 
simply blowing cold air 
through it, either in one 
direction or two using 

Plant is operated auto-
matically through the 
charging machine that 
receives commands from 
the PLC system and gen-
eral line computer.

Throughout the cycle, 
system records all nec-
essary data and statis-
tics and also manages 
alarms.

SAW

Once billets are 
destacked after they 

Cooling 
chamber

reversible fans or cou-
ples of fans to sofisti-
cated cooling cham-
bers which are similar to 
heating furnaces.

In the latter case, the 
cooling chamber has a 
series of fans, located on 
the roof that blow the 
air throug the load hori-
zontally as is done in ho-
mogenizing furnace.

In fan suction zones, 
they are controlled cool 
air inlet where the flow 
can be regulated to a 
greater or lesser amount 
depending on the de-
sired ooling rate.

These chambers can in-
clude water spray cool-
ing systems, in which 
case the internal casing 
must be stainless steel.

Lay-out of an homog-
enization plant includes 
one or more furnaces, 
cooling chamber(s) as 
well as loading and un-
loading tables where 
loads to be treated are 
placed and treated ones 
are taken out.

come out from the 
cooling chamber they  
are fed into the load-
ing table of the saw.

Depending on custom-
er requirements head or 
tail of the bullet is sawn 
off or billet is cut into 
shorter pieces for spe-
cific extrusion press.

Saws can include a chip 
collection system and 
billet weighing and pack-
aging devices.
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HOMOLOGATIONS

AMS 2750

CQI-9 CERTIFIED

AUTOMATIZATION 
AND SAT

A management and con-
trol system which per-
mits process variables 
to be monitored, thus 
offering possibilities for 
control and continuous 
improvement.

Corrective, preventive 
and predictive mainte-
nance; SAT and Services 

4.0.


