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(54) HEATING APPARATUS FOR VERTICALLY AND HELICALLY CONVEYING WORKPIECE

(57) A heating apparatus for vertically and helically
conveying a workpiece, comprising a conveying means
for vertically and helically conveying a workpiece, and
further comprising a heating furnace (1). The conveying
means is disposed inside the furnace chamber of the
heating furnace (1); the conveying means drives convey-

ing of a conveyor belt (3); and the bottom and the top of
the conveying means close to the heating furnace (1) are
provided with a first opening (5) and a second opening
(6) respectively, wherein the first opening (5) and the
second opening (6) are used for inputting and outputting
of the conveyor belt (3).
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Description

Technical field

[0001] The invention belongs to the technical field of
mechanical manufacture, and specifically involves a
heating device for vertically screw conveying workpiec-
es.

Background technique

[0002] In industrial production, heat treatment such as
heating, annealing, artificial aging, and brazing is re-
quired for workpieces. Among existing techniques, a hor-
izontal heating or heating-cooling furnace is generally
used to complete the corresponding process require-
ments, which occupies a large area, with high energy
loss but low efficiency, resulting in poor performance of
enterprises.

Contents of the Invention

[0003] The technical problem to be solved by the
present invention is to provide a heating device for the
screw device and vertical screw conveying workpieces
set in the heating furnace, which is energy-saving and
high-efficiency, and saves floor area.
[0004] In order to solve the above technical problem,
the technical solution adopted in the present invention is
a conveying device for vertical screw conveying work-
pieces, including conveying device vertically screwing
and coiling. The conveying device is set in the furnace
cavity of heating furnaces is used to convey the conveyor
belt along its screwing direction.
[0005] Further, the conveying device includes the first
support device vertically screwing and coiling.
[0006] Further, the first support device consists of a
support plate, a support roller or a support belt, and the
like.
[0007] Further, it also includes the first rotor vertically
set in the space surrounded by the first support device
that rotates around its vertical axis. The first rotor is in a
cylindrical frame structure, and its outer wall is close to
the inner side of the conveyor belt on the support plate.
The first rotor is used to provide auxiliary power for the
conveyor belt rotating in the same direction.
[0008] The invention also discloses a heating device
of vertical screw workpieces, which includes the convey-
ing device of vertical screw workpieces, as well as a heat-
ing furnace. The conveying device is set in the cavity of
the heating furnace, and ti drives the conveyor belt to
transmit, and the bottom and top of it that are close to
the heating furnace are respectively provided with the
first opening and second opening, which are used for:
input and output of the conveyor belt.
[0009] Further, a material conveying system is also set
outside the heating furnace, which includes a conveyor
belt and a conveyor belt driving mechanism for driving

the conveyor belt. The conveyor belt enters the heating
furnace through the first opening, and then goes out of
the furnace through the second opening.
[0010] Further, the conveyor belt goes out of the heat-
ing furnace through the second opening and returns to
the first opening to form the first circulation loop for con-
veying the material.
[0011] Further, a cooling furnace is also included. The
cooling furnace and the heating furnace are arranged
side by side and connected to each other through the
conveyor belt.
[0012] Further, the screw second support device is set
in the cooling furnace vertically, and a conveyor belt in
the same screw direction is set on the second support
device; the third and fourth openings are set on the top
and the bottom that are close to the cooling furnace, re-
spectively;
[0013] The conveyor belt enters the heating furnace
through the first opening and then goes out of it through
the second opening, enters the cooling furnace through
the third opening, goes out of the cooling furnace through
the fourth opening, and returns to the first opening to form
the second circulation loop for conveying the material.
[0014] Further, the second support device consists of
a support plate, a support roller or a support belt; the
second rotor is vertically set in the space surrounded by
the second support device the cooling furnace, which is
used to provide auxiliary power for the conveyor belt. The
second rotor is in a cylindrical frame structure, and its
outer wall is close to the inner side of the conveyor belt
on the second support plate. The second rotor is used
to provide auxiliary power for the conveyor belt rotating
in the same direction.
[0015] Further, there are multiple first support devices,
which are arranged in parallel alternately.
[0016] Further, there are two first support devices.
[0017] Further, there are multiple first support devices
and second support devices, which are respectively ar-
ranged in parallel alternately.
[0018] Further, there are two first support devices and
two second support devices.
[0019] Further, the heating furnace body is provided
with one or more heating furnace inlets for introducing
air or protective gas into the furnace body; the protective
gas is among nitrogen, hydrogen, nitrogen-hydrogen
mixed gas, argon, helium, dissociated methanol gas, en-
dothermic protection gas (AX gas), exothermic protection
gas (DX gas), and ammonia decomposition gas.
[0020] Further, the heating furnace body is provided
with one or more heating furnace inlets for introducing
air or protective gas into the furnace body; the cooling
furnace is provided with one or more inlets for introducing
air or protective gas into the furnace body;
[0021] The protective gas is among nitrogen, hydro-
gen, nitrogen-hydrogen mixed gas, argon, helium, dis-
sociated methanol gas, endothermic protective gas (AX
gas), exothermic protective gas (DX gas), and ammonia
decomposition gas.
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[0022] Further, the first rotor and the second rotor each
include two support rings set at the top and bottom, which
are fixedly connected by some vertically set brackets.
[0023] Further, the center of each support ring is fixedly
provided with a flange plate, and two flange plates are
respectively connected to the upper and lower ends of
the heating furnace through the first rotating shaft, or the
two flange plates are connected to the upper and lower
ends of the cooling furnace through the second rotating
shaft respectively. The two shafts are also connected
with a rotor transmission mechanism, which is used to
drive the corresponding first rotor/second rotor to rotate.
[0024] Further, the heating furnace also includes an
outer shell, an insulating layer, and a heating device set
on the inner wall of the furnace.
[0025] Further, the cooling furnace also includes an
outer shell, and a refrigerant chamber for allowing the
refrigerant to pass through is formed between the outer
shell and the inner wall of the cavity.
[0026] Further, the heating device of the vertical screw
workpieces is used in mechanical manufacturing, petro-
leum, chemical industry, aerospace, refrigeration, elec-
tronics, automobiles, mining machinery, food processing
and other technical fields.
[0027] The heating device of the vertical screw work-
pieces in the present invention has the following advan-
tages: 1. It is energy-saving, high-efficiency and space-
saving, and is not limited to the production site. 2. In the
same floor area and energy consumption, it can greatly
improve capacity. 3. Keep the continuity of production.
4. Improve production efficiency.

Description of the figures

[0028]

FIG. 1 is a structural diagram of the conveying device
for the vertical screw workpieces in the present in-
vention;

FIG. 2 is a structural diagram of the heating furnace
in heating devices for the vertical screw workpieces
in the present invention;

FIG. 3 is a structural diagram of the heating furnace
and cooling furnace in the heating devices for the
vertical screw workpieces in the present invention;

FIG. 4 is a structural diagram of multiple conveyor
belts in the heating device for vertical screw work-
pieces in the present invention;

FIG. 5 is a structural diagram of the conveyor belt of
heating devices for the vertical screw workpieces in
the present invention;

FIG. 6 is atop view of the heating furnace and cooling
furnace in heating devices for vertical screw work-

pieces;

[0029] Among them: 1. heating furnace; 2. first support
device; 3. conveyor belt; 4. conveyor belt drive mecha-
nism; 5. first opening; 6. second opening; 7. air inlet to
heating furnace; 8. support frame 9. first rotor; 10. cooling
furnace; 11. second support device; 12. third opening;
13. fourth opening:; 14. air inlet to cooling furnace; 15.
second rotor; 16. support ring 17. flange plate; 18. rotor
transmission mechanism.

Detailed way of implementing

[0030] This present invention is a conveying device for
vertical screw workpieces. As shown in FIG. 1, it includes
a conveying device screwing and coiling vertically, which
is set in the cavity of heating furnace 1 and is used for
the conveying device to transmit the conveyor belt 3
along its screwing direction. The conveying device in-
cludes the first supporting device 2 screwing and coiling
vertically. The first support device 2 consists of a support
plate, a support roller, or a support belt, as well as the
first rotor 9 set in the space surrounded by the first support
device 2 and rotating around its vertical axis. The first
rotor is in a cylindrical frame structure, and its outer wall
is close to the inner side of the conveyor belt 3 on the
support plate. The first rotor 9 is used to provide auxiliary
power for the conveyor belt 3 rotating in the same direc-
tion.
[0031] The conveying device for vertical screw work-
pieces in the present invention also includes a support
frame 8 for fixing the above-mentioned first support de-
vice 2. The support frame 8 can be selected according
to actual conditions, which can be two columns set ver-
tically at intervals, and can also be selected according to
actual conditions.
[0032] The invention discloses a heating device of ver-
tical screw workpieces. As shown in FIG. 1, FIG. 2 and
FIG. 5, it includes a conveying device for the above-men-
tioned vertical screw workpieces, as well as a heating
furnace 1. The conveying device is set in the cavity of
heating furnace 1, and the conveying device drives the
conveyor belt 3 to transmit. The first opening 5 and the
second opening 6 are respectively set near the bottom
and the top of the heating furnace 1, and the first opening
5 and the second opening 6 are used for the output and
input of the conveyor belt 3. A material conveying system
is provided outside the heating furnace 1, which includes
a conveyor belt 3, and a belt transmission mechanism 4
for driving the conveyor belt 3. The conveyor belt 3 enters
the heating furnace 1 through the first opening 5, and
goes out of the heating furnace 1 through the second
opening 6. The conveyor belt 3 goes out of the heating
furnace 1 through the second opening 6 and returns to
the first opening 5 to form the first circulation loop for
conveying the material.
[0033] As shown in FIG. 3, FIG. 5 and FIG. 6, a cooling
furnace 10 is also included. The cooling furnace 10 and
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heating furnace 1 are set in parallel and connect to each
other through the conveyor belt 3; the cooling furnace 10
is provided with screwing support devices 11 in the ver-
tical direction, and the second support device 11 is pro-
vided with a conveyor belt 3 with the same rotating di-
rection; a third opening 12 and a fourth opening 13 are
set near the top and bottom of the cooling furnace 10,
respectively; the conveyor belt 3 enters the heating fur-
nace 1 through opening 5 and goes out through the sec-
ond opening 6, it enters the cooling furnace 10 through
the third opening 12, and goes out of the cooling furnace
10 through a fourth opening 13, and returns to the first
opening 5 to form the second circulation loop for convey-
ing the materials.
[0034] As shown in FIG. 4 , in order to adapt the pro-
duction conditions in different workshops, there are mul-
tiple first support devices 2, which are set in parallel al-
ternately, preferably, there are two first support devices
2 .
[0035] In the heating device of the vertical screw work-
pieces in the present invention, there are multiple first
support devices 2 and second support devices 11, which
are arranged in parallel alternately. Preferably, there are
two first support devices 2 and two second support de-
vices 11. During production, the products to be treated
can enter the heating furnace 1 in multiple routes or two
routes at the same time, and are sent out by the cooling
furnace 10, which increases the processing volume per
unit time and improves the work efficiency. The same
product or different products may be place on multiple
first support devices 2 at the same time, and different
temperature zones in the heating furnace 1 are regulated
to meet the production needs of different products. Ac-
cording to production needs, only one of the routes can
be run.
[0036] In order to adapt to different production condi-
tions, one or more heating furnace inlets 7 for introducing
air or protective gas into the furnace body are opened on
the furnace body of the heating furnace 1; and the pro-
tective gas introduced into the heating furnace is among
nitrogen, hydrogen. nitrogen-hydrogen mixed gas, ar-
gon, helium, dissociated methanol gas, endothermic pro-
tective gas (AX gas), exothermic protective gas (DX gas),
ammonia decomposition gas, etc. One or more cooling
furnace air inlets 14 are opened on the cooling furnace
10 for introducing air or protective gas into the furnace
body; the protective gas introduced into the cooling fur-
nace is among nitrogen gas, hydrogen gas, nitrogen-hy-
drogen mixed gas, argon, and argon, dissociated meth-
anol gas, endothermic protective gas (AX gas), exother-
mic protective gas (DX gas), ammonia decomposition
gas, etc. In actual use, it is selected according to specific
circumstances. In actual production, the gas is selected
according to the process requirements. It can be used
for general heating under a protective atmosphere; or for
brazing heating under protective atmosphere; or for other
heat treatment under protective atmosphere. A heating
device is provided on the inner wall of the heating furnace

1.
[0037] In the heating device for the vertical screw work-
pieces in the present invention, the first rotor and the
second rotor each include two support rings 16 set up
and down, which are fixed and connected through sev-
eral brackets vertically set. A flange plate 17 is set in the
center of each support ring 16, and two flange plates 17
are respectively connected to the upper and lower ends
of the heating furnace 1 through the first shaft, or respec-
tively connected to the upper and lower ends of the heat-
ing furnace 1 through the second shaft. The two shafts
are also connected with a rotor transmission mechanism
18, which is used to drive the first rotor 9 / the second
rotor 15 to rotate.
[0038] This invention is a heating device for the vertical
screw workpieces. The heating furnace 1 also includes
an outer shell, an insulating layer, and a heating device
set on the inner wall of the furnace. The cooling furnace
10 also includes an outer shell, and a refrigerant chamber
for allowing the refrigerant to pass through is formed be-
tween the outer shell and the inner wall of the cavity. The
transmission mechanism includes multiple guide wheels
for guiding the conveyor belt.
[0039] This invention is a heating device for the vertical
screw workpieces. The transmission mechanism can be
selected and determined according to the situation of the
enterprise itself to meet the production needs. The heat-
ing device for vertical screw conveying is used in me-
chanical manufacturing, petroleum, chemical, aero-
space, refrigeration, electronics, automobiles, mining
machinery, food processing and other technical fields.

Claims

1. A conveying device for vertical screw workpieces is
characterized in that includes a conveying device
screwing and coiling vertically. The conveying de-
vice is used in a cavity of heating furnace (1), as well
as used to transmit conveyor belt (3) along its screw
direction.

2. A conveying device for vertical screw workpieces ac-
cording to claim 1 is characterized by the conveying
device including the first support device (2) screwing
vertically.

3. A conveying device for vertical screw workpieces ac-
cording to claim 2 is characterized by the first sup-
port device (2) consisting of a support plate, a sup-
port roller or a support belt.

4. The conveying device for vertical screw workpieces
according to claim 2 or 3 also includes a first rotor
(9) set in the space surrounded by the first support
device (2) and rotating around its vertical axis. The
first rotor is in a cylindrical frame structure, and its
outer wall is close to the inner side of the conveyor
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belt (3) on the support plate. The first rotor (9) is used
to provide auxiliary power for the conveyor belt (3)
rotating in the same direction.

5. A heating device for vertical screw conveying work-
pieces is characterized in that it includes the con-
veying device for the vertical screw workpieces as
claimed in any one of claims 1, 2, 3, or 4, and also
includes a heating furnace (1). The conveying device
is set in the cavity of the heating furnace (1), and it
drives the conveyor belt (3) to transmit. A first open-
ing (5) and a second opening (6) are respectively set
near the bottom and the top of the heating furnace
(1), which are used for the input and output of the
conveyor belt (3).

6. A heating device for vertical screw workpieces ac-
cording to claim 5 is characterized in that a material
conveying system is set outside the heating furnace
(1), which includes a conveyor belt (3), and conveyor
belt transmission mechanism to drive conveyor belt
(3), which enters the heating furnace (1) through the
first opening (5) and goes out of the heating furnace
(1) through second opening (6).

7. A heating device for vertical screw workpieces ac-
cording to claim 5 is characterized in that the con-
veyor belt (3) goes out of the heating furnace (1)
through a second opening (6) and returns the first
circulation loop for conveying materials formed in the
first opening (5).

8. A heating device for vertical screw workpieces ac-
cording to claim 6 is characterized in that it also
includes a cooling furnace (10), which is arranged
side by side with the heating furnace (1) and are
connected with each other through the conveyor belt
(3) .

9. A heating device for vertical screw workpieces ac-
cording to claim 8 IS characterized in that a screw
second support device (11) is set in the cooling fur-
nace (10) vertically. The second supporting device
(11) is provided with a conveyor belt (3) in the same
screw direction; a third opening (12) and fourth open-
ing (13) are respectively set near the top and bottom
of the cooling furnace (10);
The conveyor belt (3) enters the heating furnace (1)
through the first opening (5) and goes out through a
second opening (6), and enters the cooling furnace
(10) through a third opening (12) and goes out of
cooling furnace (10) through a fourth opening (13),
and returns to the second circulation loop for con-
veying the material formed in a first opening (5).

10. A heating device for vertical screw workpieces ac-
cording to claim 9 is characterized in that the sec-
ond support device (11) consists of a support plate,

a support roller or a support belt; a second rotor (15)
providing auxiliary power for the conveyor belt (3) is
vertically set in a space surrounded by a second sup-
port device (11) inside the cooling furnace, and the
second rotor (15) is in a cylindrical frame structure.
The outer wall of the circumferential surface of the
second rotor (15) is close to the inner side of the
conveyor belt (3) on the second support plate (11).
The second rotor (15) is used to provide auxiliary
power for the conveyor belt rotating in the same di-
rection.

11. A heating device for vertical screw workpieces ac-
cording to any one of claims 6 to 10 is characterized
in that there are two first support devices (2) that
are arranged in parallel alternately.

12. A heating device for vertical screw workpieces ac-
cording to claim 11 is characterized in that there
are two first support devices (2).

13. A heating device for vertical screw workpieces ac-
cording to claims 9-11 is characterized in that there
are multiple first support devices (2) and second sup-
port devices (11) that are arranged in parallel alter-
nately.

14. A heating device for vertical screw workpieces ac-
cording to claim 15 is characterized in that there
are two first support devices (2) and second support
devices (11).

15. A heating device for vertical screw workpieces ac-
cording to claim 11 is characterized in that there is
one or more heating furnace inlet (7) on heating fur-
nace (1) body for introducing air or other protective
gas; the protective gas is among nitrogen, hydrogen,
nitrogen-hydrogen mixed gas, argon, helium, disso-
ciated methanol gas, endothermic protective gas
(AX gas), exothermic protection gas (DX gas), and
ammonia decomposition gas.

16. A heating device for vertical screw workpieces ac-
cording to claim 13 is characterized in that one or
more heating furnace inlets (7) are set on the heating
furnace (1) body for introducing protective gas into
the furnace body; the cooling furnace (10) is provided
with one or more cooling furnace inlets (14) for in-
troducing air or other protective gas into the furnace
body;
The other protective gas is among nitrogen, hydro-
gen, nitrogen-hydrogen mixed gas, argon, helium,
dissociated methanol gas, endothermic protective
gas (AX gas), exothermic protection gas (DX gas),
and ammonia decomposition gas.

17. A heating device for vertical screw workpieces ac-
cording to claim 10 is characterized in that the first
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rotor and second rotor each include two support rings
(16) set up and down, and the two said support rings
(16) are fixed and connected by several brackets
arranged vertically.

18. A heating device for vertical screw workpieces ac-
cording to claim 17 is characterized in that a flange
plate (17) is fixedly set at the center of each support
ring (16). The two flanges (17) are respectively con-
nected to the upper and lower ends of the heating
furnace (1) through the first shaft, or respectively
connected to the upper and lower ends of cooling
furnace (10) through the second shaft. The two rotors
are also connected with rotor transmission mecha-
nism (18) to drive the first rotor (9)/second rotor (15)
to rotate.

19. A heating device for vertical screw workpieces ac-
cording to claim 5, 6, 7, 8 or 9, is characterized in
that the heating furnace (1) further also includes an
outer shell, an insulating layer and a heating device
set in the inner wall of furnace.

20. A heating device for vertical screw workpieces ac-
cording to claim 9, 10, 11 or 12, is characterized in
that the cooling furnace (10) also includes an outer
shell, and a refrigerant chamber for allowing the re-
frigerant to pass through is formed between the outer
shell and the inner wall of the cavity.

21. A heating device for vertical screw workpieces is
characterized in that the heating device for vertical
screw conveying of the workpiece is used in mechan-
ical manufacturing, petroleum, chemical industry,
aerospace, refrigeration, electronics, automobiles,
mining machinery, food processing and other tech-
nical fields.

Amended claims under Art. 19.1 PCT

1. A conveyor device for vertical screw workpieces is
characterized in that it includes a conveying device
screwing and coiling vertically, and the conveying
device is set in the cavity of the heating furnace (1),
for transmitting the conveyor belt (3) along its screw
direction; the conveying device includes a first sup-
port device (2) screwing and coiling vertically;
It also includes a first rotor (9) rotating around its
vertical axis in the space by the the first support de-
vice (2) vertically set. The first rotor is in a cylindrical
frame structure, and the outer wall of the circumfer-
ential surface of the first rotor (9) is close to the inner
side of the conveyor belt (3) on the support plate,
and the first rotor (9) is used to provide auxiliary pow-
er for the conveyor belt (3) rotating in the same di-
rection.

2. A conveying device for vertical screw workpieces ac-
cording to claim 1 is characterized in that the first
support device (2) consists of a support plate, a sup-
port roller or a support belt.

3. A heating device for vertical screw workpieces is
characterized in that it includes the conveying de-
vice for vertical screw workpieces according to claim
1 or 2, and also includes a heating furnace (1). The
conveying device is set in the cavity of the heating
furnace (1), the conveying device drives the convey-
or belt (3) to transmit. A first opening (5) and second
opening (6) are respectively set near the bottom and
top of the heating furnace (1). The first opening (5)
and second opening (6) are used for the input and
output of the conveyor belt (3).

4. A heating device for vertical screw workpieces ac-
cording to claim 3 is characterized in that the heat-
ing furnace (1) is further provided with a material
conveying system, which includes a conveyor belt
(3), and a conveyor belt drive mechanism (4) to drive
the conveyor belt (3), which enters the heating fur-
nace (1) through the first opening (5) and then goes
out of the second opening (1) through the second
opening (6).

5. A heating device for vertical screw workpieces ac-
cording to claim 3 is characterized in that the con-
veyor belt (3) goes out of the heating furnace (1)
through the second opening (6), and returns to the
first opening (5) to form the first circulation loop for
conveying materials.

6. A heating device for vertical screw workpieces ac-
cording to claim 3 also includes a cooling furnace
(10), which is set in parallel with the heating furnace
(1) and are connected to each other through the con-
veyor belt (3)

7. A heating device of vertical screw workpieces ac-
cording to claim 3 is characterized in that a screw-
ing second supporting device (11) is set in the cooling
furnace (10) vertically, and the second supporting
device (11) is provided with a conveyor belt (3) in
the screw direction; a third opening (12) and fourth
opening (13) are respectively set near the top and
the bottom of the cooling furnace (10);
The conveyor belt (3) enters the heating furnace (1)
through the first opening (5) and goes out through
the second opening (6), and enters the cooling fur-
nace (10) through the third opening (12) and goes
out of the cooling furnace (10) through the fourth
opening (13), and returns to the first opening (5) to
form a second circulation loop for conveying mate-
rials.

8. A heating device of vertical screw workpieces ac-
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cording to claim 7 is characterized in that the sec-
ond support device (11) consists of a support plate,
a support roller or a support belt; a second rotor (15)
providing auxiliary power for the conveyor belt (3) is
vertically set in the space surrounded by the second
support device (11), and the second rotor (15) is in
a cylindrical frame structure. The outer wall of the
circumferential surface of the second rotor (15) is
close to the inner side of the conveyor belt (3) on the
second support plate (11), and the second rotor (15)
is used to provide auxiliary power for the conveyor
belt (3) rotating in the same direction.

9. A heating device for vertical screw workpieces ac-
cording to claim 3 is characterized in that there are
multiple first supports devices (2) which are arranged
in parallel alternately.

10. A heating device for vertical screw workpieces ac-
cording to claim 3 is characterized in that there are
two first support devices (2).

11. A heating device for vertical screw workpieces ac-
cording to claim 3 is characterized in that there are
multiple first support device (2) and second support
device (11), which are arranged in parallel alternate-
ly.

12. A heating device for vertical screw workpieces ac-
cording to claim 3 is characterized in that there are
two first support devices (2) and second support de-
vices (11).

13. A heating device for vertical screw workpieces ac-
cording to claim 3 is characterized in that one or
more heating furnace inlets (7) are set on the furnace
body (1) for introducing air or other protective gas
into the furnace body; the protective gas is among
nitrogen, hydrogen, nitrogen-hydrogen mixed gas,
argon, helium, dissociated methanol gas, endother-
mic protective gas (AX gas), exothermic protection
gas (DX gas), and ammonia decomposition gas.

14. A heating device for vertical screw workpieces ac-
cording to claim 3 is characterized in that one or
more heating furnace inlets (7) for introducing pro-
tective gas into the furnace body are set on the heat-
ing furnace (1) body; the cooling furnace (10) is pro-
vided with one or more cooling furnace inlets (14)
for introducing air or other protective gases into the
furnace body; the other protective gas is among ni-
trogen, hydrogen, nitrogen-hydrogen mixed gas, ar-
gon, helium, dissociated methanol gas, endothermic
protective gas (AX gas), exothermic protection gas
(DX gas), and ammonia decomposition gas.

15. A heating device for vertical screw workpieces ac-
cording to claim 8 is characterized in that the first

rotor and second rotor each include two support rings
(16) set up and down, which are fixed connected by
several brackets arranged vertically.

16. A heating device for vertical screw workpieces ac-
cording to claim 15 is characterized in that the a
flange (17) is fixedly set at the center of each support
ring (16). The two flanges (17) are respectively con-
nected to the upper and lower ends of the heating
furnace (1) through the first rotating shaft, or respec-
tively connected to the upper and lower ends of the
the cooling furnace (10) through a second rotating
shaft. The two rotors are also connected with a rotor
transmission mechanism (18) for driving the first ro-
tor (9)/second rotor (15) to rotate.

17. A heating device for vertical screw workpieces ac-
cording to claim 3 is characterized in that the heat-
ing furnace (1) also includes an outer shell, an insu-
lating layer, and a heating device set on the inner
wall of the furnace body.

18. A heating device for vertical screw workpiece ac-
cording to claim 3 is characterized in that the cool-
ing furnace (10) also includes an outer casing, and
a refrigerant chamber for allowing the refrigerant to
pass through is formed between the outer shell and
the inner wall of the cavity.
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