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Metallurgy

Heat Treatment Protective Atmospheres
SIAD research and development
centre, sited in Bergamo, has
followed the metallurgical industry
with attention at metals heat
treatments applications. Protective
and control atmospheres are the most
important factors in metals and
material processing operation.

As supplier of gases for protective
atmospheres - nitrogen, argon,
helium, hydrogen, ammonia - as
well as other types of protective
atmosphere systems, SIAD can
provide practical solutions for:
• ferrous and non ferrous annealing;
• carburizing, neutral hardening and
carbonitriding;
• sintering;
• brazing;
• sub-zero treatment of steels;

Our specialized team can evaluate,
design, install and start-up systems
that can meet customer’s
requirements.
Each project is customized to
improve quality, flexibility and
cost savings. We design process as
reliable alternative to conventional
exo-, endo-, and dissociated
ammonia generators.
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•
•
•

back-filling vacuum furnaces;
autoclave operations;
metals powder production;
precious metals annealing.

SIAD has worked in the metals and
material processing industry, and has
installed nitrogen- and hydrogenbased systems. These systems
contribute to improve the quality
of the products and to reduce the
production costs.

We can supply technology,
experience, innovation, gas supply
reliability and technical field
support.

Synthetic atmospheres: an alternative to the on-site generated atmospheres
Synthetic protective atmospheres
produced by mixing nitrogen with
hydrogen, methanol, methane and
propane are a valid alternative to the
exo-endo generators.
The main benefits using synthetic
atmospheres are:

• Reliability and Simplicity:
- no need for generator monitoring
or maintenance;
- gases are available at a turn of a
valve, all the time.
• Quality:
- constant purity of the gases
constituents the protective
atmosphere;
- selection of optimum blend
composition for each application.
• Flexibility:
- the gaseous mixture composition
can range from pure Nitrogen to
100% Hydrogen;
- different blends can be set for each
furnace application where different
metals are treated in the workshop;
- furnace capacity can be added
without the requirement of new
exo-endo generators;
- quick shut down and start up of
the gas mixer.
• Increased productivity:
- synthetic atmospheres eliminate
lost productivity caused by
generator downtime;
- no start up delays.

• Improved control:
- control panels are suited or easily
adaptable for PLC and data
gathering technology;
- preset compositions and flow can
set to avoid mistakes.
• Safety:
- emergency Nitrogen purge
capabilities enhance safety and
protect parts during power
outages and furnace shutdowns.
• Low capital investment.
These gas mixtures allow to have a
gaseous protective atmosphere inside
the furnaces, having dew point
between -55 and -20°C and oxygen
between 1 and 10 ppm.
Checking dew point level or CO2
concentration inside the heat
treatment furnace allows to calculate
how much reducing gas has to be
used to obtain the desired results.
Reducing gases have the benefit to
improve the removal of the lubricants
used in cold forming operations
before metal heat treatment.

DICPC: Direct Injection carbon potential control

The SIAD alternative to exogenerator,
and nitrogen/methanol endoatmosphere
is DICPC - Direct Injection carbon
potential control.
This system produces a consistent
furnace atmosphere. Air and natural gas
are mixed together before to be
introduced into a catalytic reactor
placed near to the furnace. As this
blend flows through the catalyst bed,
hydrogen, carbon monoxide and
nitrogen are produced. After dilution
with nitrogen, the synthetic produced
atmosphere is injected into the furnace.
Additional nitrogen allows to maintain
a positive furnace pressure. The
nitrogen flow and injection location are
optimized to prevent air infiltration and
following product oxidation.
Applications like decarb-free annealing
of steel pipes, rod and wire, and bright
annealing of ferrous metal products can
be treated using our DICPC atmosphere.
SIAD system provides a highly, reliable
atmosphere resulting in uniform
product quality and minimal rework.
Flexibility and safety are the main

benefits of this system. Atmosphere
flow rates and composition are easily
changed and nitrogen is always
available to purge the furnace in case of
power failure or other shutdown occur.
The most important parts of DICPC are:
• a drying unit for air;
• one air - natural gas control panel
which allow to regulate air/natural
gas ratio;

• one nitrogen control panel which
regulate nitrogen used both for
dilution and furnace purge;
• one reactor in which CO, H2 and N2
production takes place;
• a water cool system to decrease DICPC
atmosphere temperature;
• gas analyzer for measurement of CO,
CO2 and CH4.
• an electrical control panel with a
PLC system.

Applications
Annealing

SIAD applied synthetic protective atmospheres in all
type of furnaces - from continuous to batch furnaces.
From bright annealing and normalizing, stress relieving
and more, we can supply a system able to meet
customer specifications. With our system is possible to
regulate each component precisely. Surfaces stay
consistenly clean, with no soot, decarburization or
oxidation.

Carburizing, neutral
hardening and carbonitriding

SIAD synthetic atmospheres provide the needed carbon and nitrogen to have the
desired surface carbon content and surface nitrogen content in carburized (or
Carbonitriding) parts.

Sintering

Nitrogen and hydrogen based atmospheres results in low operation costs and a reliable
sintering process. Synthetic atmospheres drive off lubricants protecting sintered pieces
from oxidation. Soot formation is eliminated and finished parts are brighter and cleaner.

Brazing

Protective atmospheres generated with SIAD systems help joints to be better and more
uniformly weld, improve reproducibility and require less filler metal. Parts and joints look
better and brighter.

Back-Filling Vacuum
Furnaces

Nitrogen and argon are used for back-filling vacuum furnaces. Argon is used only with
nitrogen-sensitive materials like titanium.

Carbon steel sub-zero
treatment

Liquid nitrogen allows to complete the austenite phase
transformation in stronger and harder martensite. Not
only improved hardness but also dimensional stability is
reached with the cryotreatment. Liquid nitrogen is also
used in shrink fitting to assemble parts when the
tolerances between pieces are very close.

Autoclave operation

Most autoclaves use either gaseous nitrogen or compressed air or a mix of nitrogen and
air for a pressurization media. Though the use of compressed air is generally less
expensive than nitrogen, it also promotes combustion and can support an internal fire in
the autoclave, especially when operating at higher temperatures and/or with solventbased materials.

Safety precautions
Any gaseous atmosphere that is vented
from furnaces must be dispersed by
adequate exhaust system and be
neutralized by combustion. Operators
should be instructed in:
1. the difference between inert (non
flammable) and flammable gases;
2. the fact that flammable gases can be
introduced safely into any chamber in
which the temperature is above the
ignition point (750°C or higher);
3. the fact that introduction of a
flammable gas into a chamber in

which the air temperature is below the
ignition point (750°C) can be
hazardous;
4. the approved methods and rules for
purging various types of chambers;
5. the variety of possible effects in
purging resulting from the difference
in density of various gases.
Furnace atmospheres containing a total
of 5% or more of combustibles gases
(H2, CO and CH4) constitute a potential
fire and explosion hazard. Under no
circumstances should these atmospheres

be admitted to, or allow to remain in
furnaces at temperatures below 750°C.
For complete safety during a furnace
cooling cycle, these atmosphere should
be completely purged for the furnace
with noncombustible oxygen-free gases,
nitrogen normally, before the furnace
temperature falls below 750°C.
Production and use of flammable and
explosive exogas, endogas and
dissociated ammonia atmospheres
request particular attentions.
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Industrial and medical gases
SIAD S.p.A.
Via San Bernardino, 92
I-24126 BERGAMO
Tel. +39 035 328111 - Fax +39 035 315486
www.siad.com - siad@siad.com
AUSTRIA
SIAD Austria GmbH
Trimmelkam 111
A-5120 ST. PANTALEON
Tel. +43 (6277) 7447-0
Fax +43 (6277) 7401
siad_vtg@praxair.com
BOSNIA AND HERZEGOVINA
ISTRABENZ PLINI d.o.o.
Ul Titova, 40
BIH-71000 SARAJEVO
Tel. +387 33 555675
Fax +387 33 555676
BULGARIA
SIAD Bulgaria EOOD
4, Amsterdam str.
P. O. Box 28
BG-1528 SOFIA
Tel. +359 (2) 9785636
Fax +359 (2) 9789787
siad@siad.bg
CROATIA
ISTRABENZ PLINI d.o.o.
Senjska cesta b.b.
HR-51222 BAKAR (RIJEKA)
Tel. +385 (51) 455300
Fax +385 (51) 761175
istrabenzplini@istrabenzplini.hr
CZECH REPUBLIC
SIAD Czech spol. s r.o.
č.p. 193
CZ-435 22 BRAŇANY U MOSTU
Tel. +420 476765000
Fax +420 476129286
siad@siad.cz
HUNGARY
SIAD Hungary Kft
Head office
H-3527 MISKOLC, Zsigmondy u. 38
Tel. +36 (46) 501130
Fax +36 (46) 501131
siad@siad.hu
ROMANIA
SIAD Romania s.r.l.
Drumul Osiei, 75-79
Sector 6
RO-062395 BUCURESTI
Tel. +40 (21) 3103658
Fax +40 (21) 3149806
siad@siad.ro

RUSSIA
OOO SIAD Rus
Letnikovskaja Str. n.10,
build.2, 8th Floor
115114 MOSCOW
Tel. +7 495 9871217
Fax. +7 495 9871218
siad@siad.ru

SERBIA
ISTRABENZ PLINI d.o.o.
Despota Stefana, 12
SCG-BEOGRAD
Tel. +381 113340949
Fax +381 113341199
SLOVAKIA
SIAD Slovakia spol. s r.o.
Rožňavská č. 17
SK-831 04 BRATISLAVA
Tel. +421 (2) 44460347
Fax +421 (2) 44460348
siad@siad.sk
SLOVENIA
ISTRABENZ PLINI d.o.o.
Sermin 8/a
SLO-6000 KOPER
Tel. +386 (5) 6634600
Fax +386 (5) 6634699
info@istrabenzplini.si
UKRAINE
SIAD Ukraine t.o.v.
Konstantinovskaya street, 2A
UA-04071 KIEV
Tel. +7 495 9871217

Engineering
SIAD Macchine Impianti
Via Canovine, 2/4, I-24126 BERGAMO, ITALY
Tel. +39 035 327611 - Fax +39 035 316131
info@siadmi.com - www.siadmi.com
SIAD Macchine Impianti
ITA Division
Via Canovine, 2/4, I-24126 BERGAMO
Tel. +39 035 327611 - Fax +39 035 316131
www.siadmi.com/ita - ita@siadmi.com

CHINA
SIAD Macchine Impianti China WOFE
Rm.56-57, T15-5, n°999, Ningqiao Rd.
Pudong Jinqiao Export Processing Zone
Shanghai 201206, P.R. CHINA
Tel.+86 (0)21 50550066 - Fax +86 (0)21 50318959
sales@siadmichina.com
FRANCE
SIAD Macchine Impianti France S.a.r.l.
Roissypole “Le Dôme”
1, rue de la Haye - BP 12910
95731 Roissy CDG Cedex, FRANCE
Tel. +33 (0)1 49194907 - Fax +33 (0)1 49194911
contact@siadmifrance.com

Welding and industrial goods
SIAD Macchine Impianti
Italargon Division
Via Canovine, 2/4, I-24126 BERGAMO
Tel. +39 035 327611 - Fax +39 035 316131
www.siadmi.com/italargon - italargon@siadmi.com
Bieffe Saldatura S.r.l.
Via Canubia, 9/1, I-12020 MADONNA DELL’OLMO (CN)
Tel. +39 0171 414711 - Fax +39 0171 414700
www.bieffesaldatura.com - info@bieffesaldatura.com
ARROWELD ITALIA S.p.A.
Via Monte Pasubio, 137, I-36010 ZANÈ (VI)
Tel. +39 0445 804444 - Fax +39 0445 804400
www.arroweld.com - arroweld@arroweld.com

Healthcare
MEDIGAS ITALIA S.r.l.
Via Edison, 6, I-20090 ASSAGO (MI)
Tel. +39 02 4888111 - Fax +39 02 48881150
www.medigas.it - medigas@medigas.it
MAGALDI LIFE S.r.l.
Via Case Rosse, 19/a, I-84131 SALERNO
Tel. +39 089 383004 - Fax +39 089 3856367
SIAD Healthcare S.p.A.
Via Edison, 6, I-20090 ASSAGO (MI)
Tel. +39 02 457921 - Fax +39 02 48843380
www.siadhealthcare.com - info@siadhealthcare.com

Services

ESA S.r.l.
Via Fermi, 40, I-24035 CURNO (BG)
Tel. +39 035 6227411 - Fax +39 035 6227499
www.esapyronics.com - esa@esacombustion.it

SIAD Servizi S.r.l.
Via San Bernardino, 92, I-24126 BERGAMO
Tel. +39 035 328111 - Fax +39 035 328378
www.siadservizi.com - siadservizi@siadservizi.com

TECNO PROJECT INDUSTRIALE S.r.l.
Via Fermi, 40, I-24035 CURNO (BG)
Tel. +39 035 4551811 - Fax +39 035 4551895
www.tecnoproject.com - tpi@tecnoproject.com

Tecnoservizi Ambientali S.r.l.
Via San Bernardino, 92, I-24126 BERGAMO
Tel. +39 035 328390-1 - Fax +39 035 328393
www.tasrl.com - info@tasrl.com
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