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(54) CARBURIZING DEVICE

(57) A carburizing device (A) includes a furnace body
(1) which accommodates an object to be treated; a plu-
rality of heaters 4a which are provided in the furnace
body; a plurality of protective members (4b) which cover
the plurality of heaters; a carburizing gas supply unit (13)
which is configured to supply a carburizing gas into the
furnace body; an inert gas supply unit which is configured
to supply an inert gas to a gap between the heater and
the protective member; and an air supply unit which is
configured to supply air for burnout to the gap between
the heater and the protective member.
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Description

Technical Field

[0001] The present disclosure relates to a carburizing
device.
[0002] Priority is claimed on Japanese Patent Applica-
tion No. 2017-186206, filed on September 27, 2017, the
content of which is incorporated herein by reference.

Background

[0003] Patent Document 1 below describes burnout in
a carburizing device. That is, when an object to be treated
is carburized, a carbon content (that is, soot) due to a
carburizing gas adheres to an inside of a carburizing de-
vice. The burnout is processing which combusts carbon
(soot) adhering to the inside (particularly, a heater or the
like) of the carburizing device by introducing air into the
carburizing device to remove the carbon (soot).
[0004] In addition, the burnout is described in Patent
Document 2 in addition to Patent Document 1.

Document of Related Art

Patent Document

[0005]

[Patent Document 1] Japanese Patent No. 5830586
[Patent Document 2] Japanese Unexamined Patent
Application, First Publication No. 2007-131936

Summary

Technical Problem

[0006] Since burnout is performed during carburizing
of an object to be treated using a carburizing device, the
burnout may be a cause of reducing an operating rate
(that is, processing efficiency of the object to be treated)
of the carburizing device. Therefore, an operator of the
carburizing device is required to reduce a time or fre-
quency of the burnout as much as possible. In particular,
since a heater of the carburizing device has a surface
temperature higher than those other parts, adhesion of
carbon (soot) to the heater is more considerable than
those of other parts. Therefore, the operating rate
(processing efficiency of object to be treated) of the car-
burizing device is likely to be reduced by the adhesion
of the carbon (soot) to the heater.
[0007] The present disclosure is made in consideration
of the above-described circumstances, and an object
thereof is to suppress or prevent adhesion of carbon
(soot) to a heater.

Solution to Problem

[0008] According to an aspect of the present disclo-
sure, there is provided a carburizing device including: a
furnace body which accommodates an object to be treat-
ed; a plurality of heaters which are provided in the furnace
body; a plurality of protective members which cover the
plurality of heaters; a carburizing gas supply unit which
is configured to supply a carburizing gas into the furnace
body; an inert gas supply unit which is configured to sup-
ply an inert gas to a gap between the heater and the
protective member; and an air supply unit which is con-
figured to supply air for burnout to the gap between the
heater and the protective member.
[0009] In the carburizing device of the aspect, the plu-
rality of heaters may be rod-shaped members extending
in a horizontal direction in the furnace body and may be
disposed such that the object to be treated is interposed
therebetween in a vertical direction.
[0010] In the carburizing device of the aspect, the plu-
rality of heaters may be rod-shaped members extending
in a vertical direction in the furnace body and are dis-
posed such that the object to be treated is interposed
therebetween in a horizontal direction.
[0011] In the carburizing device of the aspect, the heat-
er may be an electric heater having a first end connected
to a power source and a grounded second end, and the
inert gas supply unit may be configured to supply the
inert gas from the first end of the heater toward the second
end of the heater.

Effects

[0012] According to the present disclosure, the inert
gas is supplied to the gap between the heater and the
protective member, and thus, it is possible to suppress
or prevent adhesion of carbon (soot) to the heater.

Brief Description of Drawings

[0013]

FIG. 1 is a front cross-sectional view of a carburizing
device according to an embodiment of the present
disclosure.
FIG. 2A is a side cross-sectional view of an upper
electrode portion according to the embodiment of
the present disclosure.
FIG. 2B is a top cross-sectional view of the upper
electrode portion according to the embodiment of
the present disclosure.
FIG. 3A is a side cross-sectional view of a lower elec-
trode portion according to the embodiment of the
present disclosure.
FIG. 3B is a top cross-sectional view of the lower
electrode portion according to the embodiment of
the present disclosure.
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Description of Embodiments

[0014] Hereinafter, an embodiment of the present dis-
closure will be described with reference to the drawings.
[0015] As shown in FIG. 1, a carburizing device A ac-
cording to the present embodiment includes a chamber
1, a heat insulating container 2, a hearth 3, a plurality of
heater units 4, an upper electrode portion 5, an upper
ground portion 6, a lower electrode portion 7, a lower
ground portion 8, carburizing gas pipes 9, an exhaust
pipe 10, a gas supply unit 11, a gas recovery unit 12, a
carburizing gas supply unit 13, and the like.
[0016] Among the components, the chamber 1 corre-
sponds to a furnace body of the present disclosure. More-
over, the gas supply unit 11 corresponds to an inert gas
supply unit and an air supply unit of the present disclo-
sure.
[0017] The carburizing device A carburizes an object
X to be treated which is accommodated in the chamber
1. That is, the carburizing device A heats the object X to
be treated to a high temperature exceeding 500°C and
sets an atmosphere in a carburizing chamber to a car-
burizing gas atmosphere. Accordingly, carbon (carbon
atoms) enters a surface of the object X to be treated to
form a carburized layer having a predetermined depth.
In addition, the object X to be treated which is a process-
ing target of the carburizing device A is a metal part whose
surface hardness is increased by the carburized layer.
[0018] The chamber 1 is a main body container (metal
container) having a rectangular parallelepiped shape,
and an opening/closing door (not shown) is provided on
one side surface (front surface in FIG. 1) of the chamber
1. The chamber 1 is electrically grounded (earthed). The
heat insulating container 2 is provided in the chamber 1,
has a rectangular parallelepiped shape, and is formed of
a heat insulating material (ceramic material) having a pre-
determined heat insulating performance. An internal
space (rectangular parallelepiped space) of the heat in-
sulating container 2 serves as a carburizing chamber P
which accommodates the object X to be treated. The
hearth 3 is a placement table on which the object X to be
treated is placed, and is provided inside the heat insulat-
ing container 2 at a lower portion of the heat insulating
container 2. The hearth 3 is formed of a ceramic material
such as alumina.
[0019] A heat insulating plate which forms one side
surface of the heat insulating container 2 is provided in-
side the above-described opening/closing door. That is,
the heat insulating container 2 includes the heat insulat-
ing plate which is provided inside the opening/closing
door and can be freely opened and closed, and five heat
insulating plates which are fixedly installed. In the carbu-
rizing device A, the object X to be treated is accommo-
dated in the carburizing chamber P by opening the open-
ing/closing door provided on a front side of FIG. 1.
[0020] Here, a right-left direction in FIG. 1 is a width
direction of the carburizing device A, that is, a width di-
rection of the chamber 1 and the heat insulating container

2, an up-down direction in FIG. 1 is a height direction of
the carburizing device A, and a direction orthogonal to
the right-left direction and the up-down direction in FIG.
1 is a depth direction of the carburizing device A.
[0021] The plurality of heater units 4 are rod-shaped
members having a predetermined length and extending
in a horizontal direction, and are disposed at upper and
lower portions such that the object X to be treated is in-
terposed therebetween in a vertical direction. That is, as
shown in FIG. 1, the plurality of heater units 4 are provided
at the upper and lower portions in the heat insulating
container 2 in a posture in which an axial direction thereof
is the width direction of the carburizing device A (chamber
1 and heat insulating container 2). As shown in FIGS. 2A
and 2B and FIGS. 3A and 3B, the heater units 4 are
provided at a predetermined interval in the depth direc-
tion of the carburizing device A (chamber 1 and heat in-
sulating container 2).
[0022] In addition, as shown in FIGS. 2A and 2B, seven
heater units 4 are provided in the depth direction of the
upper portion (upper portion of the carburizing chamber
P) in the heat insulating container 2, and as shown in
FIGS. 3A and 3B, eight heater units 4 are provided in the
depth direction of the lower portion in the heat insulating
container 2. The seven heater units 4 provided in the
upper portion of the carburizing chamber P are upper
heater units 4A. Each upper heater unit 4A has a first
end (left end) supported by the upper electrode portion
5 and a second end (right end) supported by the upper
ground portion 6. The eight heater units 4 provided in the
lower portion of the carburizing chamber P are lower
heater units 4B. Each lower heater unit 4B has a first end
(left end) supported by the lower electrode portion 7 and
a second end (right end) supported by the lower ground
portion 8.
[0023] Each heater unit 4 (upper heater unit 4A and
lower heater unit 4B) includes a heater body 4a and a
protective tube 4b. The heater body 4a has a first end
located on the upper electrode portion 5 side or the lower
electrode portion 7 side and connected to a power
source, and a grounded second end located on the upper
ground portion 6 side or the lower ground portion 8 side.
The heater body 4a is a cylindrical electric heater (resist-
ance heating element) which generates heat by ener-
gization from the power source to the first end, and is a
ceramic heater formed of ceramic or a graphite heater
formed of graphite, for example. In addition, the heater
body 4a corresponds to a heater of the present disclo-
sure, and the protective tube 4b corresponds to a pro-
tective member of the present disclosure.
[0024] The protective tube 4b is a ceramic tubular
member (straight tube) having an inner diameter larger
than a diameter of the heater body 4a, and is provided
so as to cover the heater body 4a. An inner surface of
the protective tube 4b and a surface of the heater body
4a respectively are an annular surface and a columnar
surface which are concentric and face each other at a
predetermined interval. In addition, although described
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later in detail, an inert gas G or a compressed air K for
burnout flows between the inner surface of the protective
tube 4b and the surface of the heater body 4a.
[0025] The upper electrode portion 5 is a structure
which mechanically supports the first ends (left ends) of
the upper heater units 4A, and is provided to cover the
first ends (left ends) of the seven upper heater units 4A
as a whole at a left upper portion of the chamber 1, as
shown in FIGS. 1, 2A, and 2B. The upper electrode por-
tion 5 includes an enclosing member 5a, seven receiving
members 5b, and the like.
[0026] The enclosing member 5a is a metal member
formed in a substantially rectangular parallelepiped
shape, and is provided on the left upper portion of the
chamber 1 so as to enclose the first ends (left ends) of
the seven upper heater units 4A as a whole. An inside
of the enclosing member 5a, that is, a space which ac-
commodates the first ends (left ends) of the seven upper
heater units 4A is a substantially hermetically sealed
space, and serves as a gas supply chamber S1 to which
the inert gas G or the compressed air K for burnout is
supplied from the gas supply unit 11.
[0027] The receiving member 5b is provided corre-
sponding to each upper heater unit 4A, and is an insu-
lating material which receives a load of the first end (left
end) of the upper heater unit 4A. As shown in FIG. 2A,
the receiving member 5b is a substantially rectangular
parallelepiped shaped body having a V-shaped groove
formed in an upper portion of the receiving member 5b,
and the first end (left end) of the upper heater unit 4A is
placed on the receiving member 5b and is engaged with
the V-shaped groove.
[0028] The upper ground portion 6 is a structure which
supports the second ends (right ends) of the upper heater
units 4A, and is provided to cover the second ends (right
ends) of the seven upper heater units 4A as a whole at
a right upper portion of the chamber 1, as shown in FIG.
1. The upper ground portion 6 includes an enclosing
member 6a, seven receiving members 6b which are pro-
vided to corresponding to the upper heater units 4A, and
the like.
[0029] The enclosing member 6a is a metal member
formed in a substantially rectangular parallelepiped
shape, and is provided on the right upper portion of the
chamber 1 so as to enclose the second ends (right ends)
of the seven upper heater units 4A as a whole. An inside
of the enclosing member 6a, that is, a space which ac-
commodates the second ends (right ends) of the seven
upper heater units 4A is a substantially hermetically
sealed space, and serves as a gas recovery chamber
C1 from which the inert gas G or the compressed air K
for burnout is recovered.
[0030] The receiving member 6b is an insulating ma-
terial which receives a load of the second end (right end)
of the upper heater unit 4A. Similarly to the above-de-
scribed receiving member 5b, the receiving member 6b
is a substantially rectangular parallelepiped shaped body
having a V-shaped groove formed in an upper portion of

the receiving member 6b, and the second end (right end)
of the upper heater unit 4A is placed on the receiving
member 6b and is engaged with the V-shaped groove.
[0031] The lower electrode portion 7 is a structure
which supports the first ends (left ends) of the lower heat-
er units 4B, and is provided to cover the first ends (left
ends) of the eight lower heater units 4B as a whole at a
left lower portion of the chamber 1, as shown in FIGS. 1,
3A, and 3B. The lower electrode portion 7 includes an
enclosing member 7a, eight receiving members 7b, and
the like.
[0032] The enclosing member 7a is a metal member
formed in a substantially rectangular parallelepiped
shape, and is provided on the left lower portion of the
chamber 1 so as to enclose the first ends (left ends) of
the eight lower heater units 4B as a whole. An inside of
the enclosing member 7a, that is, a space which accom-
modates the first ends (left ends) of the eight lower heater
units 4B is a substantially hermetically sealed space, and
serves as a gas supply chamber S2 to which the inert
gas G or the compressed air K for burnout is supplied
from the gas supply unit 11.
[0033] The receiving member 7b is provided corre-
sponding to each lower heater unit 4B, and is an insulat-
ing material which receives a load of the first end (left
end) of the lower heater unit 4B. As shown in FIG. 3A,
the receiving member 5b is a substantially rectangular
parallelepiped shaped body having a V-shaped groove
formed in an upper portion of the receiving member 7b,
and the first end (left end) of the lower heater unit 4B is
placed on the receiving member 7b and is engaged with
the V-shaped groove.
[0034] The lower ground portion 8 is a structure which
supports the second ends (right ends) of the lower heater
units 4B, and is provided to cover the second ends (right
ends) of the eight lower heater units 4B as a whole at a
right lower portion of the chamber 1, as shown in FIG. 1.
The lower ground portion 8 includes an enclosing mem-
ber 8a, eight receiving members 8b which are provided
to corresponding to the lower heater units 4B, and the
like.
[0035] The enclosing member 8a is a member formed
in a substantially rectangular parallelepiped shape, and
is provided on the right lower portion of the chamber 1
so as to enclose the second ends (right ends) of the eight
lower heater units 4B as a whole. An inside of the en-
closing member 8a, that is, a space which accommo-
dates the second ends (right ends) of the eight lower
heater units 4B is a substantially hermetically sealed
space, and serves as a gas recovery chamber C2 from
which the inert gas G or the compressed air K for burnout
is recovered.
[0036] The receiving member 8b is an insulating ma-
terial which receives a load of the second end (right end)
of the lower heater unit 4B. Similarly to the above-de-
scribed receiving member 6b, the receiving member 8b
is a substantially rectangular parallelepiped shaped body
having a V-shaped groove formed in an upper portion of
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the receiving member 8b, and the second end (right end)
of the lower heater unit 4B is placed on the receiving
member 8b and is engaged with the V-shaped groove.
[0037] The carburizing gas pipe 9 is a tubular member
for introducing a carburizing gas into the carburizing
chamber P. A front end of the carburizing gas pipe 9
opens into the carburizing chamber P, and a rear end of
the carburizing gas pipe 9 communicates with the car-
burizing gas supply unit 13. The carburizing gas having
a predetermined flow rate supplied from the carburizing
gas supply unit 13 is discharged to the carburizing cham-
ber P through the carburizing gas pipes 9. The exhaust
pipe 10 is a tubular member having one end opening to
the carburizing chamber P and the other end connected
to a vacuum pump (not shown). A gas (carburizing gas,
pyrolysis gas generated by pyrolysis of carburizing gas,
and the like) in the carburizing chamber P is exhausted
to the outside through the exhaust pipe 10 via the vacuum
pump.
[0038] The gas supply unit 11 is connected to the two
gas supply chambers S1 and S2 and supplies the inert
gas G or the compressed air K for burnout to the gas
supply chambers S1 and S2. Moreover, for example, the
inert gas G is a nitrogen gas (N2) pressurized to a pre-
determined pressure equal to or higher than a normal
pressure, and the compressed air K is air pressurized to
a predetermined pressure equal to or higher than the
normal pressure. The gas recovery unit 12 is connected
to the two gas recovery chambers C1 and C2, and re-
covers the inert gas G, the compressed air K or the like
in the gas recovery chambers C1 and C2. The carburizing
gas supply unit 13 supplies the carburizing gas to the
carburizing chamber P through the carburizing gas pipes
9. For example, the carburizing gas is an acetylene gas
(C2H2)
[0039] Next, an operation of the carburizing device A
according to this embodiment will be described in detail.
When the object X to be treated is carburized using the
carburizing device A, the opening/closing door provided
in the chamber 1 is opened, and the object X to be treated
is accommodated in the carburizing chamber P and
placed on the hearth 3. Then, the opening/closing door
is closed, and thus, the carburizing chamber P is hermet-
ically sealed. By operating the vacuum pump in this state,
the carburizing chamber P is set to a predetermined pres-
sure (carburizing pressure).
[0040] Moreover, in parallel with evacuation of the car-
burizing chamber P by the vacuum pump, by supplying
power from a heating power source to each heater unit
4 (upper heater unit 4A and lower heater unit 4B), the
carburizing chamber P is heated to a predetermined tem-
perature (carburizing temperature). Then, by operating
the carburizing gas supply unit 13 in this pressure envi-
ronment and temperature environment, a carburizing gas
having a predetermined flow rate is continuously supplied
from the carburizing gas pipes 9 to the carburizing cham-
ber P, and a gas existing in the carburizing chamber P
is exhausted from the exhaust pipe 10 by operating the

vacuum pump. That is, the carburizing gas supply unit
13 and the vacuum pump are simultaneously operated
to maintain the carburizing chamber P at a predetermined
carburizing pressure.
[0041] Then, the carburizing chamber P is maintained
at the carburizing pressure and the carburizing temper-
ature for a predetermined period (carburizing period),
and during this period, carbon atoms derived from the
carburizing gas enter an inside of the object X to be treat-
ed from the surface of the object X to be treated. Accord-
ingly, a carburizing layer having a predetermined depth
(carburization depth) from the surface of the object X to
be treated is formed on the surface of the object X to be
treated. That is, in the carburizing chamber P, the car-
burizing gas is pyrolyzed to generate carbon atoms and
a pyrolysis gas, and a portion of the carbon atoms (car-
bon) generated by the pyrolysis forms the carburized lay-
er.
[0042] In the carburizing device A, in parallel with the
formation of the carburized layer, the gas supply unit 11
is operated to supply the compressed inert gas G to the
upper electrode portion 5 and the lower electrode portion
7, and the gas recovery unit 12 is operated to recover
the inert gas G from the upper ground portion 6 and the
lower ground portion 8. That is, the inert gas G always
flows from the upper electrode portion 5 toward the upper
ground portion 6 and from the lower electrode portion 7
toward the lower ground portion 8 through the gap be-
tween the heater body 4a and the protective tube 4b in
each heater unit 4 (upper heater unit 4A and lower heater
unit 4B).
[0043] Meanwhile, the pyrolysis gas generated by the
pyrolysis of the carburizing gas and a portion of the car-
burizing gas are exhausted from the exhaust pipe 10 to
the outside. For example, in a case where the carburizing
gas is acetylene (C2H2), hydrogen gas (H2) is generated
as the pyrolysis gas, and this hydrogen gas (H2) is ex-
hausted from the carburizing chamber P through the ex-
haust pipe 10.
[0044] Here, a portion of the carbon generated by the
pyrolysis of the carburizing gas enters the gap between
the heater body 4a and the protective tube 4b of each
the heater unit 4 (upper heater unit 4A and lower heater
unit 4B) and becomes soot. This soot (carbon) is con-
ductive and is a material which may change an electrical
resistance of the heater body 4a. That is, in a case where
the carburizing device A is operated for a long time, the
electrical resistance of the heater body 4a is gradually
changed from an initial state due to the soot (carbon),
and thus, an amount of heat generated by the heater
body 4a may be gradually changed. In this case, it is
difficult for the carburizing device A to heat the carburizing
chamber P to a desired carburizing temperature.
[0045] In the carburizing device A according to the
present embodiment, the inert gas G always flows to the
gap between the heater body 4a and the protective tube
4b in each heater unit 4 (upper heater unit 4A and lower
heater unit 4B) while the object X to be treated is carbu-

7 8 



EP 3 690 077 A1

6

5

10

15

20

25

30

35

40

45

50

55

rized. Therefore, it is possible to suppress or prevent dep-
osition of the soot (carbon) in the gap between the heater
body 4a and the protective tube 4b. Accordingly, in the
present embodiment, it is possible to suppress or prevent
adhesion of the soot (carbon) to the surface of the heater
body 4a.
[0046] According to the present embodiment, the inert
gas G flows through the gap between the heater body
4a and the protective tube 4b during the carburizing.
Therefore, it is possible to suppress or prevent the ad-
hesion of the soot (carbon) to the heater body 4a, and
thus, it is possible to improve an operating rate of the
carburizing device compared to the related art.
[0047] In addition, in the carburizing device A, burnout
processing is performed regularly or irregularly. That is,
only the flow of the inert gas G may not sufficiently prevent
the soot (carbon) from adhering to the surface of the heat-
er body 4a. In the carburizing device A, in order to elim-
inate the concerns, by supplying the compressed air from
the gas supply unit 11 to the upper electrode portion 5
and the lower electrode portion 7, the soot (carbon) ex-
isting in the gap between the heater body 4a and the
protective tube 4b is pressure-fed to the upper ground
portion 6 and the lower ground portion 8, and the com-
pressed air and the soot (carbon) are recovered from the
upper ground portion 6 and the lower ground portion 8
to the gas recovery unit 12.
[0048] According to this burnout processing, the soot
(carbon) existing in the gap between the heater body 4a
and the protective tube 4b is sufficiently removed, and
the electrical resistance of the heater body 4a is returned
to the initial state. That is, according to the present em-
bodiment, it is possible to reliably prevent the deposition
of the soot (carbon) to the heater body 4a by the burnout
processing.
[0049] In addition, according to the present embodi-
ment, the inert gas G is supplied to the upper electrode
portion 5 and the lower electrode portion 7 and recovered
from the upper ground portion 6 and the lower ground
portion 8. Accordingly, it is possible to effectively remove
the soot existing in the gap between the heater body 4a
and the protective tube 4b. That is, since the heater body
4a has a predetermined electrical resistance, in terms of
voltage, the upper electrode portion 5 and the lower elec-
trode portion 7 connected to the heating power source
are on the high voltage side, and the upper ground portion
6 and the lower ground portion 8 is on the low voltage
side.
[0050] With respect to such a voltage distribution of
the heater body 4a, the soot tends to adhere to the high
voltage side rather than the low voltage side. According
to the present embodiment, the inert gas G is supplied
to the high pressure side to which the soot is likely to
adhere in a state where a pressure loss of the inert gas
G due to passing through the gap between the heater
body 4a and the protective tube 4b is not generated.
Therefore, it is possible to effectively remove the soot
existing in the gap between the heater body 4a and the

protective tube 4b.
[0051] Moreover, the present disclosure is not limited
to the embodiment, and for example, the following mod-
ification examples are considered.

(1) In the embodiment, the plurality of heater units 4
are disposed so as to extend in the horizontal direc-
tion in the heat insulating container 2 such that the
object X to be treated is interposed therebetween in
the vertical direction. However, the present disclo-
sure is not limited to this. The plurality of heater units
4 may be disposed so as to extend in the vertical
direction in the heat insulating container 2 such that
the object X to be treated is interposed therebetween
in the horizontal direction.
(2) In the embodiment, the inert gas G is supplied to
the upper electrode portion 5 and the lower electrode
portion 7 and recovered from the upper ground por-
tion 6 and the lower ground portion 8. However, the
present disclosure is not limited to this. For example,
in a case where a length of the heater unit 4 (heater
body 4a) is relatively short, that is, in a case where
a width of the carburizing device A is relatively small,
the inert gas G may be supplied to the upper ground
portion 6 and the lower ground portion 8 and recov-
ered from the upper electrode portion 5 and the lower
electrode portion 7.
(3) The hearth 3 is provided at the lower portion in
the heat insulating container 2, and thus, a lower
portion of the object X to be treated is less likely to
be heated than an upper portion thereof. In the em-
bodiment, in consideration of the circumstances, the
number (eight) of lower heater units 4B is larger than
the number (seven) of upper heater units 4A. How-
ever, the present disclosure is not limited to this. The
numbers of upper heater units 4A and the lower heat-
er units 4B may be the same as each other.
(4) In the embodiment, the inert gas G always flows
to the gap between the heater body 4a and the pro-
tective tube 4b while the object X to be treated is
carburized. However, the present disclosure is not
limited to this. For example, the inert gas G may flow
intermittently, or the inert gas G may flow only in a
specific time zone of the carburizing over the prede-
termined carburizing period, for example, only in a
latter half of the carburizing.

Industrial Applicability

[0052] According to the present disclosure, it is possi-
ble to suppress or prevent adhesion of carbon (soot) to
a heater.

Description of Reference Signs

[0053]

A: carburizing device
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G: inert gas
K: compressed air
S1, S2: gas supply chamber
C1, C2: gas recovery chamber
P: carburizing chamber
X: object to be treated
1: chamber (furnace body)
2: heat insulating container
3: hearth
4: heater unit
4A: upper heater unit
4B: lower heater unit
4a: heater body (heater)
4b: protective tube (protective member)
5: upper electrode portion
5a: enclosing member
5b: receiving member
6: upper ground portion
6a: enclosing member
6b: receiving member
7: lower electrode portion
7a: enclosing member
7b: receiving member
8: lower ground portion
8a: enclosing member
8b: receiving member
9: carburizing gas pipe
10: exhaust pipe
11: gas supply unit
12: gas recovery unit
13: carburizing gas supply unit

Claims

1. A carburizing device comprising:

a furnace body which accommodates an object
to be treated;
a plurality of heaters which are provided in the
furnace body;
a plurality of protective members which cover
the plurality of heaters;
a carburizing gas supply unit which is configured
to supply a carburizing gas into the furnace
body;
an inert gas supply unit which is configured to
supply an inert gas to a gap between the heater
and the protective member; and
an air supply unit which is configured to supply
air for burnout to the gap between the heater
and the protective member.

2. The carburizing device according to claim 1,
wherein the plurality of heaters are rod-shaped mem-
bers extending in a horizontal direction in the furnace
body, and are disposed such that the object to be
treated is interposed therebetween in a vertical di-

rection.

3. The carburizing device according to claim 1,
wherein the plurality of heaters are rod-shaped mem-
bers extending in a vertical direction in the furnace
body, and are disposed such that the object to be
treated is interposed therebetween in a horizontal
direction.

4. The carburizing device according to any one of
claims 1 to 3,

wherein the heater is an electric heater having
a first end connected to a power source and a
grounded second end, and
wherein the inert gas supply unit is configured
to supply the inert gas from the first end of the
heater toward the second end of the heater.
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