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(54) METHOD AND FIXTURE FOR LOCAL SOFTENING OF HOT STAMPED MEMBER

(57) The present application provides a method and
fixture for local softening of a hot stamped member.
According to the method, a local region to be softened
of a hot stamping blank is covered by a heat-insulating
layer, and the heat-insulating layer is covered by a heat-
ing layer. After the hot stamping blank is fed into a heating
furnace, a local temperature difference is generated,
thereby forming a soft region. Then, the hot stamping
blank having soft and hard regions is fed into a thermo-
forming machine so as to be machined into a hot stamped
member. According to the present invention, a hot stamp-
ing blank is subjected to local temperature control during
heating to form a hot stamping blank having soft and hard
regions, so that a hot stamped member that is locally
softened can be formed in one step without the need for
tailor welding. Therefore, die costs can be reduced, and
the dimensional precision of obtained parts is high.
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Description

TECHNICAL FIELD

[0001] The present invention relates to the technical
field of hot stamping, and in particular to a method and
fixture for local softening of a hot stamped member.

BACKGROUND

[0002] At present, the use of lightweight materials such
as high-strength hot stamping steel in place of conven-
tional steel materials has become an important way to
reduce the weight of automobiles. However, since the
hardness of base materials of high-strength hot stamped
parts is too high, the problem of riveting difficulty is
present in vehicle body assembly and the like. In order
to solve this problem, it is generally necessary to perform
softening treatment at a connection position on a corre-
sponding hot stamped part, so as to lower material hard-
ness, thereby facilitating riveting without affecting the
overall performance of the part. In addition, a softened
region of a hot stamped part also has a good energy-
absorbing effect in the event of a vehicle collision, thereby
reducing the impact on passengers within the vehicle.
Therefore, hot stamped parts for vehicles often need to
be locally softened. A softened region may have micro-
structures including ferrite and pearlite, and ferrite and
pearlite have lower yield strength and greater ductility
than martensite.
[0003] Existing local soft region techniques are as
follows: (1) Tailor welding is performed by using ductibor
500 or ductibor 1000 and a conventional special stamp-
ing 1500 Mpa material. (2) A die soft region technique:
ultra-high-strength steel is heated to the austenization
temperature, and the die temperature in a region to be
softened is 400°C during thermoforming, so that the soft
region structure is gradually cooled to obtain bainite,
ferrite, and pearlite structures, thereby obtaining a soft
region having a hardness lower than that of a fully mar-
tensitic base material. (3) Local heating and softening
techniques, such as the induction heating disclosed in
the patent for invention with the publication number CN
106466695 B, and the laser heating disclosed in the
patent for invention with the publication number CN
116590499 A, etc. (4) A technique of performing heating
per region in a heating furnace: for example, the following
is disclosed in the patent for invention with the publication
number CN 107552622 B: a movable shielding portion is
provided in a heating furnace, so that the heating furnace
is configured to heat a plurality of portions of a blank at
different temperatures to form a softened region in a
selected position in the blank.
[0004] In the above methods, it is difficult to control the
costs incurred from tailor-welding materials. The die soft
region technique has high die costs, and has high die
maintenance costs at later stages. For the local heating
and softening techniques of dies, the dimensional preci-

sion of parts is low, and it is difficult to control the tem-
perature. In addition, implementation on hot stamped
parts is not sufficiently flexible. For the technique of
performing heating per region in a heating furnace, the
one-time investment of process equipment is high, and
different process equipment needs to be purchased se-
parately for different products. Therefore, development
of a more advantageous local softening technique for a
hot stamped member is an urgent technical problem that
needs to be solved.

SUMMARY

[0005] In view of the above defects in the prior art,
provided in the present invention is a method and fixture
for local softening of a hot stamped member. According to
the method, a hot stamping blank is subjected to local
temperature control during heating to form a hot stamp-
ing blank having soft and hard regions, so that a hot
stamped member that is locally softened can be formed
in one step without the need for tailor welding. Therefore,
die costs can be reduced, and the dimensional precision
of obtained parts is high.
[0006] In order to achieve the above objective, in one
aspect, the present invention provides a method for local
softening of a hot stamped member, characterized by
comprising the following steps:

step S101, laying flat a first heat-absorbing plate;

step S102, providing a first heat-insulating blanket
on an upper surface of the first heat-absorbing plate;

step S103, placing a hot stamping blank on the first
heat-insulating blanket, so that a region to be sof-
tened thereof faces the first heat-insulating blanket,
and a region to be hardened thereof is exposed out of
the first heat-insulating blanket;

step S104, placing a second heat-insulating blanket
on an upper surface of the region to be softened of
the hot stamping blank, the position of the second
heat-insulating blanket corresponding to that of the
first heat-insulating blanket;

step S105, providing a second heat-absorbing plate
on an upper surface of the second heat-insulating
blanket;

step S106, feeding, into a heating furnace, a whole
member formed by stacking the first heat-absorbing
plate, the first heat-insulating blanket, the hot stamp-
ing blank, the second heat-insulating blanket, and
the second heat-absorbing plate, so as to heat the
same, the heating temperature reaching to above
the austenization temperature of the hot stamping
blank;
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step S107, after maintaining the temperature for
several hours, taking out the whole member from
the heating furnace;

step S108, sequentially removing the second heat-
absorbing plate, the second heat-insulating blanket,
the first heat-insulating blanket, and the first heat-
absorbing plate to obtain a hot stamping blank hav-
ing soft and hard regions; and

step S109, feeding the hot stamping blank obtained
in step S108 into a thermoforming machine to ma-
chine the same, and rapidly cooling the same to form
a hot stamped member.

[0007] In the local softening method, the heat-absorb-
ing plates are used to absorb heat during the heating
process and the heat-insulating blankets cover the region
to be softened of the hot stamping blank to perform heat
insulation, which together ensure that the temperature of
a local region of the hot stamping blank is lower than the
austenization temperature of other regions, so that said
region does not form martensite during rapid cooling of
the part, and therefore does not become a soft region.
[0008] Further, in step S106, a heating rate of the
heating furnace is 115 to 546°C/min. This feature allows
the heating rate of the region to be softened of the hot
stamping blank in the heating furnace to be further con-
trolled, thereby satisfying application requirements.
[0009] Further, the heat preservation time in step S107
is determined according to the thickness of the hot stamp-
ing blank and performance requirements of the region to
be softened, and is 100 s to 475 s. This feature allows the
temperature eventually reached at the region to be sof-
tened of the hot stamping blank in the heating furnace to
be effectively controlled, thereby satisfying application
requirements.
[0010] Further, step S 101 to step S 109 are all per-
formed on a conveyor belt, and the first heat-absorbing
plate is laid flat on the conveyor belt. This feature facil-
itates improvement in efficiency of machining processes
and reduction in labor costs.
[0011] Further, step S101 to step S105 and step S108
are all implemented by means of a manipulator. This
feature facilitates improvement in efficiency of machining
processes and reduction in labor costs.
[0012] According to another aspect, the present inven-
tion provides a fixture for local softening of a hot stamped
member, comprising a hot stamping blank to be stamped,
characterized in that a first heat-insulating blanket and a
first heat-absorbing plate are sequentially stacked below
a region to be softened of the hot stamping blank, and a
second heat-insulating blanket and a second heat-ab-
sorbing plate are sequentially stacked thereabove.
[0013] Further, the thickness of the first heat-insulating
blanket or the second heat-insulating blanket is 0.4 to 10
mm. In one aspect, this feature allows the temperature
eventually reached at the region to be softened of the hot

stamping blank in the heating furnace to be effectively
controlled, thereby satisfying application requirements.
In another aspect, spatial requirements of a heating
device are not high.
[0014] Further, the thickness of the first heat-absorbing
plate or the second heat-absorbing plate is 0.4 to 10 mm.
This feature allows the region to be softened to have an
increased thickness, and can effectively lower the core
temperature during heating, thereby ensuring that the
temperature of the hot stamping blank is effectively con-
trolled.
[0015] Further, the material of the first heat-insulating
blanket or the second heat-insulating blanket comprises,
but is not limited to, one or a mixture of currently known
materials capable of heat preservation and insulation,
such as ceramic and quartz fibers, etc.
[0016] Further, the material of the first heat-absorbing
plate or the second heat-absorbing plate comprises, but
is not limited to, one or a mixture of currently known metal
and alloy plates capable of heat transfer.
[0017] Compared with the prior art, the present inven-
tion has the following advantages or beneficial effects:

(1) According to the present invention, the fixture is
provided so that the temperature of a local region of a
hot stamping blank is effectively controlled during
heating to form a hot stamping blank having soft and
hard regions. Therefore, a hot stamped member that
is locally softened can be formed in one step without
the need for tailor welding.

(2) According to the present invention, a conven-
tional fully-cool die is used, thereby reducing die
costs and achieving safety and reliability.

(3) According to the present invention, the size of a
region to be softened is controlled by the shape and
size of a heat-insulating assembly, thereby facilitat-
ing operation, and achieving high control precision,
high adaptability, and high dimensional precision of a
resulting product region.

(4) The present invention can be implemented with-
out custom modification of a heating device, thereby
reducing equipment investment costs. The fixture
can be reused, thereby reducing implementation
costs.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The present invention and the features, the
shape, and advantages thereof will become more appar-
ent upon reading the detailed description of non-limiting
embodiments with reference to the following accompa-
nying drawings. The same reference numerals refer to
the same parts throughout the accompanying drawings.
The accompanying drawings are not completely drawn to
scale, and the focus is to show the substance of the
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present invention.

FIG. 1 is a flowchart of a local softening method
according to an embodiment of the present inven-
tion;

FIG. 2 is a cross-sectional layout of a fixture accord-
ing to an embodiment of the present invention; and

FIG. 3 is a schematic diagram of a partition of a
region to be softened according to an embodiment
of the present invention,

wherein 1, first heat-absorbing plate; 2, first heat-insulat-
ing blanket; 3, hot stamping blank; 31, soft region of hot
stamping blank; 32, hard region of hot stamping blank; 4,
second heat-insulating blanket; 5, second heat-absorb-
ing plate; and 6, conveyor belt.

DETAILED DESCRIPTION

[0019] Exemplary embodiments of the present disclo-
sure will be described in further detail below with refer-
ence to the accompanying drawings. It should be under-
stood that all of these described exemplary embodiments
are merely part of rather than all of the embodiments and
examples of the present invention. Instead, these ex-
emplary embodiments are provided so that those skilled
in the art can more thoroughly understand the present
disclosure, and the technical content of the present dis-
closure can be more completely conveyed to those
skilled in the art.
[0020] Furthermore, the terms "first" and "second" are
used for descriptive purposes only and are not to be
understood as indicating or implying relative importance
or implicitly indicating the number of technical features
indicated. Thus, a feature defined by "first" or "second"
may explicitly or implicitly include one or more of the
described features.

Embodiment 1

[0021] Referring to FIG. 1 and FIG. 2, the present
embodiment provides a method for local softening of a
hot stamped member, including the following steps:

step S101, laying flat a first heat-absorbing plate 1;

step S102, providing a first heat-insulating blanket 2
on an upper surface of the first heat-absorbing plate
1;

step S103, placing a hot stamping blank 3 on the first
heat-insulating blanket 2, so that a region to be
softened thereof faces the first heat-insulating blan-
ket 2, and a region to be hardened thereof is exposed
out of the first heat-insulating blanket 2;

step S104, placing a second heat-insulating blanket
4 on an upper surface of the region to be softened of
the hot stamping blank, the position of the second
heat-insulating blanket 4 corresponding to that of the
first heat-insulating blanket 2;

step S105, providing a second heat-absorbing plate
5 on an upper surface of the second heat-insulating
blanket 4;

step S106, feeding, into a heating furnace, a whole
member formed by stacking the first heat-absorbing
plate 1, the first heat-insulating blanket 2, the hot
stamping blank 3, the second heat-insulating blanket
4, and the second heat-absorbing plate 5, so as to
heat the same, the heating temperature reaching to
above the austenization temperature of the hot
stamping blank 3;

step S107, after maintaining the temperature for
several hours, taking out the whole member from
the heating furnace;

step S108, sequentially removing the second heat-
absorbing plate 5, the second heat-insulating blan-
ket 4, the first heat-insulating blanket 2, and the first
heat-absorbing plate 1 to obtain a hot stamping blank
having soft and hard regions; and

step S109, feeding the hot stamping blank obtained
in step S108 into a thermoforming machine to ma-
chine the same, and rapidly cooling the same to form
a hot stamped member.

[0022] In the present embodiment, the heating rate of
the heating furnace in step S106 may be 115 to
546°C/min, so that the heating rate of the region to be
softened of the hot stamping blank in the heating furnace
is further controlled, thereby satisfying application re-
quirements. The heat preservation time in step S107
may be determined according to the thickness of the
hot stamping blank and performance requirements on
the region to be softened, and is 100 s to 475 s, so that the
temperature eventually reached at the region to be sof-
tened of the hot stamping blank in the heating furnace is
effectively controlled, thereby satisfying application re-
quirements. Step S101 to step S109 may all be per-
formed on a conveyor belt, and the first heat-absorbing
plate 1 is laid flat on the conveyor belt 6. Step S101 to step
S105 and step S108 may all be implemented by means of
a manipulator.
[0023] In the local softening method provided in the
present embodiment, the heat-absorbing plates are used
to absorb heat during the heating process and the heat-
insulating blankets cover the region to be softened of the
hot stamping blank to perform heat insulation, which
together ensure that the temperature of a local region
of the hot stamping blank in the heating furnace is lower
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than the austenization temperature of other regions, so
that said region does not form martensite during rapid
cooling of the part, and therefore does not become a soft
region.

Embodiment 2

[0024] Referring to FIG. 2, the present embodiment
provides a fixture for local softening of a hot stamped
member, including a hot stamping blank 3 to be stamped.
A first heat-insulating blanket 2 and a first heat-absorbing
plate 1 are sequentially stacked below a region to be
softened of the hot stamping blank 3, and a second heat-
insulating blanket 4 and a second heat-absorbing plate 5
are sequentially stacked thereabove.
[0025] In the present embodiment, the thickness of the
first heat-insulating blanket 2 or the second heat-insulat-
ing blanket 4 may be 0.4 to 10 mm. In one aspect, this
allows the temperature eventually reached at the region
to be softened of the hot stamping blank in the heating
furnace to be effectively controlled, thereby satisfying
application requirements. In another aspect, spatial re-
quirements of a heating device are not high. The thick-
ness of the first heat-absorbing plate 1 or the second
heat-absorbing plate 5 may be 0.4 to 10 mm. Due to this
feature, a portion to be softened of a part is not austeni-
tized, and forms a soft region after cooling. The material
of the first heat-insulating blanket 2 or the second heat-
insulating blanket 4 may be one or a mixture of ceramic
and quartz fibers. The material of the first heat-absorbing
plate 1 or the second heat-absorbing plate 5 may be one
or a mixture of metal and alloy plates.
[0026] It can be understood that the number of layers in
the heat-absorbing plates and the heat-insulating blan-
kets is not specifically defined as long as the heat transfer
effect is not affected, and so may be one or more.
[0027] In order to further facilitate understanding of the
technical solution of the present invention, the technical
solution of the present invention is described in further
detail below by using specific implementation examples.

Example 1

[0028] A local softening process of a hot stamped
member was as follows:

1) A manipulator placed a first heat-absorbing plate 1
on a conveyor belt 6, the first heat-absorbing plate 1
being made of HS950Y1300T-BORON AS75/75,
and having a thickness of 1.5 mm.

2) The manipulator placed a first heat-insulating
blanket 2 on the first heat-absorbing plate 1, the first
heat-insulating blanket 2 being made of ceramic
fibers, and having a thickness of 1.5 mm.

3) The manipulator correspondingly placed a soft
region of the material of a hot stamping blank 3 on the

first heat-insulating blanket 2, and a hard region was
exposed to the outside.

4) The manipulator placed a second heat-insulating
blanket 4 on the hot stamping blank 3, the position
being the same as that of the first heat-insulating
blanket 2. The second heat-insulating blanket 4 was
made of ceramic fibers, and had a thickness of 1.5
mm.

5) The manipulator placed a second heat-absorbing
plate 5 on the second heat-insulating blanket 4, the
position being the same as that of the first heat-
absorbing plate 1. The second heat-absorbing plate
5 was made of HS950Y1300T-BORON AS75/75,
and had a thickness of 1.5 mm.

6) The conveyor belt fed the hot stamping blank 3 into
a heating furnace to heat the same, the heating
temperature being 930°C, the heating rate being
156°C/min, and the temperature being maintained
for 350 s.

7) After the temperature was maintained for a certain
time, a whole member was taken out of the heating
furnace.

8) The manipulator sequentially took out the second
heat-absorbing plate 5, the second heat-insulating
blanket 4, the first heat-insulating blanket 2, and the
first heat-absorbing plate 1.

9) Referring to FIG. 3, the conveyor belt fed the hot
stamping blank having soft and hard regions into a
thermoforming machine, and the hot stamping blank
was machined and was rapidly cooled to below
200°C, to obtain a hot stamped member.

[0029] In summary, the present application provides a
method and a fixture for the local softening of a hot
stamped member. According to the method, a local re-
gion to be softened of a hot stamping blank is covered by
a heat-insulating layer, and the heat-insulating layer is
covered by a heating layer. After the hot stamping blank is
fed into a heating furnace, a local temperature difference
is generated, thereby forming a soft region. Then, the hot
stamping blank having soft and hard regions is fed into a
thermoforming machine so as to be machined into a hot
stamped member. According to the present invention, a
hot stamping blank is subjected to local temperature
control during heating to form a hot stamping blank hav-
ing soft and hard regions, so that a hot stamped member
that is locally softened can be formed in one step without
the need for tailor welding. Therefore, die costs can be
reduced, and the dimensional precision of obtained parts
is high.
[0030] Standard parts used in the present application
document can be directly purchased from the market,
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and non-standard structural components recited in the
specification can also be obtained without any doubt by
performing machining directly according to common
technical knowledge in the prior art. In addition, the parts
and components are connected by using conventional
means well established in the prior art, and all the ma-
chines, parts, and devices (for example, the hot stamping
blank, the heat-absorbing plates, and the heat-insulating
blankets) are conventional types in the prior art. There-
fore, details will not be described herein.
[0031] The preferred embodiments of the present in-
vention have been described above. It is to be under-
stood that the present invention is not limited to the
particular embodiments described above, and that de-
vices and structures not described in detail should be
understood to be implemented using common means in
the art. Any person skilled in the art can make many
possible variations and modifications to the technical
solution of the present invention by using the above-
disclosed methods and technical contents without de-
parting from the scope of the technical solution of the
present invention, or change the same into equivalent
embodiments of equivalent variations, without affecting
the substance of the present invention. Therefore, any
simple changes, equivalent variations, or modifications
made to the above embodiments according to the tech-
nical substance of the present invention without depart-
ing from the content of the technical solution of the pre-
sent invention shall fall within the scope of protection of
the technical solution of the present invention.

Claims

1. A method for local softening of a hot stamped mem-
ber, characterized by comprising the following
steps:

step S101, laying flat a first heat-absorbing plate
(1);
step S102, providing a first heat-insulating blan-
ket (2) on an upper surface of the first heat-
absorbing plate (1);
step S103, placing a hot stamping blank (3) on
the first heat-insulating blanket (2), so that a
region to be softened thereof faces the first
heat-insulating blanket (2), and a region to be
hardened thereof is exposed out of the first heat-
insulating blanket (2);
step S104, placing a second heat-insulating
blanket (4) on an upper surface of the region
to be softened of the hot stamping blank, the
position of the second heat-insulating blanket
(4) corresponding to that of the first heat-insulat-
ing blanket (2);
step S105, providing a second heat-absorbing
plate (5) on an upper surface of the second heat-
insulating blanket (4);

step S106, feeding, into a heating furnace, a
whole member formed by stacking the first
heat-absorbing plate (1), the first heat-insulating
blanket (2), the hot stamping blank (3), the sec-
ond heat-insulating blanket (4), and the second
heat-absorbing plate (5), so as to heat the same,
the heating temperature reaching to above the
austenization temperature of the hot stamping
blank;
step S107, maintaining the temperature for sev-
eral minutes, and taking out the whole member
from the heating furnace;
step S108, sequentially removing the second
heat-absorbing plate (5), the second heat-insu-
lating blanket (4), the first heat-insulating blan-
ket (2), and the first heat-absorbing plate (1) to
obtain a hot stamping blank having soft and hard
regions; and
step S109, feeding the hot stamping blank ob-
tained in step S108 into a thermoforming ma-
chine to machine the same, and rapidly cooling
the same to form a hot stamped member.

2. The method for local softening of a hot stamped
member according to claim 1, characterized in that
in step S106, an average heating rate of the heating
furnace is 115 to 546°C/min.

3. The method for local softening of a hot stamped
member according to claim 1 or 2, characterized
in that the heat preservation time in step S107 is
determined according to the thickness of the hot
stamping blank and performance requirements of
the region to be softened, and is 100 s to 475 s.

4. The method for local softening of a hot stamped
member according to claim 1 or 2, characterized
in that step S101 to step S109 are all performed on a
conveyor belt (6), and the first heat-absorbing plate
(1) is laid flat on the conveyor belt (6).

5. The method for local softening of a hot stamped
member according to claim 1 or 2, characterized
in that step S101 to step S105 and step S108 are all
implemented by means of a manipulator.

6. A fixture for local softening of a hot stamped member,
said fixture comprising a hot stamping blank (3) to be
stamped and being characterized in that a first
heat-insulating blanket (2) and a first heat-absorbing
plate (1) are sequentially stacked below a region to
be softened of the hot stamping blank (3), and a
second heat-insulating blanket (4) and a second
heat-absorbing plate (5) are sequentially stacked
thereabove.

7. The fixture for local softening of a hot stamped
member according to claim 6, characterized in that
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the thickness of the first heat-insulating blanket (2) or
the second heat-insulating blanket (4) is 0.4 to 10
mm.

8. The fixture for local softening of a hot stamped
member according to claim 6, characterized in that
the thickness of the first heat-absorbing plate (1) or
the second heat-absorbing plate (5) is 0.4 to 10 mm.

9. The fixture for local softening of a hot stamped
member according to claim 6 or 7, characterized
in that the material of the first heat-insulating blanket
(2) or the second heat-insulating blanket (4) com-
prises, but is not limited to, one or a mixture of
ceramic and quartz fibers.

10. The fixture for local softening of a hot stamped
member according to claim 6 or 8, characterized
in that the material of the first heat-absorbing plate
(1) or the second heat-absorbing plate (5) com-
prises, but is not limited to, one or a mixture of metal
and alloy plates.
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