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Development of Energy-Savings Type High-Performance Continuous Carburizing Furnace

gooooM. MINAMIGUCHIOOOOOOT. SAITOU

Koyo Thermo Systems Co.,ltd. and JTEKT Corporation have jointly developed an energy-savings type
high-performance continuous carburizing furnace with the aim of achieving energy conservation and high
functionality. Regarding energy savings, measures to reduce the amount of heat energy dispersed from
various furnaces areas (frame surface, inner passageways), and in regard to improved functionality, flow
speed within the furnace was improved by studying an optimal inner structure utilizing a 3D fluid
simulator, and by adopting a new temperature control method (multi-control), variations in in-furnace
temperatures and ambient concentrations were reduced. These measures resulted in the following

advantages over conventional furnaces.
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Appearance of energy-savings-type-high-performance
continuous carburizing furnace
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Outline drawing of energy-savings-type-high-performance
continuous carburizing furnace
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A basic specification
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Each energy consumption ratio
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Temperature measurement result of conventional
furnace body
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Comparison developed with conventional about heat
insulation structure and heat loss of radiation
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Shortening of lead time in heat treatment by changing target of elective case depth
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Gas flow velocity distribution analysis in each furnace by three-dimensional fluid simulation
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Average wind velocity in furnace when rotational speed of
furnace agitation fan is changed (when vacant in furnace)
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Comparison between temperature multi-control and
conventional one by temperature dispersion at each zone
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Temperature distribution at carburizing zone comparison between energy-savings-type-high-performance continuous

carburizing furnace and conventional furnace
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Energy cost comparison between energy-savings-type-

high-performance continuous carburizing furnace and

conventional one

1.3 1.3

£ £

€ T--. S -

E12 E12

0 f o ;

o1 o1 e

O l—"' O

= MAX = MAX
1.0 H 1.0 H

] IAve O IAVG

- MIN = MIN
0.9 0.9

ooo ooo ooo ooo
(@ 00¢450000 M0 05mmO (b) 00 ¢650 000 000 4mm0

gisgoooboobobobobtotbddouoouoogo
gooddooooooooooooo

Comparison of dispersion of elective case depth

between energy-savings-type-high-performance

continuous carburizing furnace and conventional one
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