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Production Carburising in LPG/C02
Atmospheres for Energy and Cost Savings
P. GHORPADE (Hightemp Furnaces Ltd, India) and K. BENNETT(KMB Metallurgical, UK)

A joint Japanese/1ndian development, the FC-35 carburising
process is V'!Iell-established in the production environment,
with some 70 installations (predominantly sealed-
quench furnaces) now operating in India. Compared with
traditional endothermic-gas-type treatment, it is claimed to
promote shorter process times, enhanced "throwing
ability", reduced furnace conditioning requirements, lower
atmosphere costs, savings in floor-space requirements, and
high levels of post-treatment cleanliness.

INTRODUCTION
The drive, for energy and cost savings in supplying a
suitable base atmosphere for carburising and related
processes ~as been with us for a considerable time.
A breakthrough was achieved, in the early 80's, with
the development and application of nitrogen/methanol
atmospheres as an alternative to the classical endothermic
atmosphere: This eliminated the need for the endothermic
gas generator and its associated running costs1.2. The
advent of on-site PSA air separation and similar equipment
has maintained the cost of nitrogen at an acceptable level.
However, the escalating cost of methanol, and the necessity
to ensure its constant and pure quality, has meant that this
method of supplying furnace atmosphere has lost some of
its attractiveness.
The simplified approach to carburising atmospheres of
t,he hydrocarbon/air direct-feed system has met with
reasonable success, especially since control was enhanced
by the development and use of multi-gas analysis
techniques and effective oxygen probes3.

Based on the paper presented at Wolfson Heat Treatment
Centre's conference "Advances in Heat Treatment Technology"
at the NEC,Birmingham,England,on October8th 2001.
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The FC-35 (Fine Carburising@) process, using hydrocarbon/
carbon dioxide (C02) atmosphere, was originally
introduced in Japan4. Further development in India, for
application in a production situation, verified the energy
and cost savings achievable whilst producing excellent
metallurgical quality. Inaddition, the 'throwing' ability of the
process has facilitated the carburising of components of
difficult geometry.
The FC-35 process is synonymous with accelerated
processing, shorter furnace conditioning time, reduced
atmosphere costs, savings in floor space and excellent
standards of post-heat-treatment cleanliness.
In India, where piped gas is not common, liquefied
petroleum gas (LPG)is stored in and consumed from large
"bullet" installations (5/1Otonne bulk-storage vessels) in
most parts of the country. In addition, the strict
environmental and explosives directives require extensive
space for a LPG bullet installation. Hence, the use of
endothermic gas generation from LPG feedstock is not
preferred. The availability, price and toxic nature of
methanol is also discouraging users from following the
nitrogen / methanol route.
The FC-35ACM processrequiresvery small amounts of
LPG, which, in India, are obtained from industrial 19k9
cylinders, normallyconnected to a cylinderbank. C02 is
also readily available in typical 50kg cylinders. The
installationcost of the LPG/C02cylinderbanks is very low
as comparedwith a large LPGbullet installationor a PSA
nitrogen generator/ storagevesselwith methanol dosing
system.
Recognising the advantages in terms of cost and time
saving, India's Hightemp Furnaces Ltd.developed the FC-35
process, with LPG initially, in their commercial heat treat
facility using a sealed-quench furnace.

Fig.1.
Schematic
of a Hightemp
sealed-quench
furnace.
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