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Description
Technical Field

[0001] The present disclosure relates to a method for
manufacturing molded members.

Background Art

[0002] It should be noted that the content described in
this section merely provides background information on
the presentdisclosure and does not constitute related art.
[0003] Automotive structural members have been de-
veloped for various purposes, such as high-strength
shape members, high-stiffness members, compression
collision members, and bending collision members. In
particular, members to which multiple members are at-
tached and which support complex collision loads should
simultaneously possess different collision characteristics
within a single member. In the case of a side member,
for example, during a collision, a region adjacent to a
load has to absorb collision energy, while collapsing, and
a region away from the load has to support the collision
energy.

[0004] Inorderto give different collision characteristics
to a single member, it may be considered to design re-
gions constituting a member to have different cross-sec-
tions to vary moments of region of the regions that resist
an external load and to give a local operation to a surface
of a region absorbing energy to induce sequential col-
lapse during collision.

[0005] Hot press forming technology is a representa-
tive method for manufacturing members having different
collision characteristics at the same time. Despite the
disadvantages, such as heating equipment taking up a
large space and high initial equipment investment costs,
hot press forming technology, allowing for molding under
high temperature conditions with relatively high ductility
and low flow stress, has excellent formability and shape
freezing, compared to cold forming, and thus, is applied
to multiple new car platforms.

[0006] Recently, costs have been reduced by applying
technology of molding two to four portions simultaneously
in a single press operation, but the high price of raw ma-
terials still increases car body costs. For this reason, glo-
bal automobile companies and parts companies have
continuously attempted to replace some of the body
members to which hot press forming technology has
been applied with cold press forming technology to re-
duce costs.

[0007] In response to the demand, global steel com-
panies have also developed steels having high strength
(giga steels) with a tensile strength of 1000 MPa class
and excellent ductility and new forming technologies suit-
able for the steel types. However, members with different
collision characteristics have very complex shapes, such
as having a deep depth, changing cross-section, and
bending up, down, left, and right, and thus, forming giga
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steels, which have relatively poor ductility, by cold stamp-
ing involves problems, such as necking, cracks, wrinkles,
shape holdability, and the like.

[0008] Among the above problems, shape holdability
is a springback problem in which the shape changes due
to elastic recovery when a member is released from a
mold after molding. Types of springback include punch
R opening, wall bending, and cross-sectional distortion.
The size of springback increases as the strength increas-
es, which is an important issue that should be solved in
order to expand the application of members made by
cold stamping of giga steels. Springback is known to be
mainly caused by stress unevenness in a thickness di-
rection and compressive residual stress, and it is neces-
sary to review various solutions to resolve springback.
[0009] (Patent Document 1) KR 10-1995-0003541 B1

Summary of Invention
Technical Problem

[0010] Anaspectofthe presentdisclosureisto provide
amethod for manufacturing molded members having ex-
cellent shape holdability by eliminating springback to a
level allowing for shape correction.

Solution to Problem

[0011] According to an aspect of the present disclo-
sure, a method for manufacturing a molded member in-
cludes: a first molding operation of molding a base ma-
terial to mold a first molded productincluding a first upper
flange and a pair of first web members formed to extend
in an intersecting direction from both ends of the first
upper flange in a left-right direction; and a second mold-
ing operation of compressing the first molded product to
mold a second molded product including a second upper
flange and a pair of second web members formed to ex-
tend in an intersecting direction from both ends of the
second upper flange in the left-right direction, wherein,
in a transversal cross-section, a length of the first upper
flange is greater than a length of the second upper flange,
and a length of the first web member is greater than a
length of the second web member.

[0012] In the transversal cross-section, the length of
the first upper flange may be 105% to 120% of the length
of the second upper flange, and in the transversal cross-
section, the length of the first web member may be 105%
to 120% of the length of the second web member.
[0013] In the second molding operation, molding may
start in a state in which a first boundary point between
the first upper flange and the first web member and a
second boundary point between the second upper flange
and the second web member overlap.

[0014] In the second molding operation, molding may
proceed while both sides of an overlapping portion of the
first boundary point and the second boundary point are
pressed by a mold.
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[0015] The first molded product may have a curved
section around the first boundary point between the first
upper flange and the first web member.

[0016] The first molded product may have a straight
section around the first boundary point between the first
upper flange and the first web member.

[0017] The second forming step may form a vertical
bead portion, and the vertical bead portion may be formed
by alternating a protruding surface and a depressed sur-
facein the front-rear direction in the second web member,
and the protruding surface and the depressed surface
are connected by an inclined surface.

[0018] The vertical bead portion may be formed on the
second web member and may be formed in an outer pro-
truding portion protruding in a direction in which the sec-
ond web member is away from the second upper flange.
[0019] Two to eight vertical bead portions may be ar-
ranged to be spaced apart from each other in the front-
rear direction of the second web member.

[0020] In the vertical bead portion, a length of the de-
pressed surface in the front-rear direction may range
from 5 times or more and 30 times or less a thickness of
a base material.

[0021] In the vertical bead portion, a distance between
an extension line of the protruding surface and an exten-
sion line of the depressed surface may be twice or more
and 10 times or less the thickness of the base material.
[0022] In the vertical bead portion, a length of the pro-
truding surface in the front-rear direction may be 5 times
or more and 30 times or less a thickness of the base
material.

[0023] The vertical bead portion may have an arc-
shaped shoulder portion formed at a boundary portion
between the protruding surface and the depressed sur-
face, and a radius of curvature of the shoulder portion is
4 times or more and 10 times or less a thickness of the
base material.

[0024] The second molded product may be formed to
extend in the front-rear direction, and positions of cross-
sections of the second molded product in the up-down
and left-right directions vary depending on a position of
the second molded product in the front-rear direction.
[0025] In the second molded product, the second up-
per flange may have a first position variable section rang-
ing from 80 to 200 mm in the up-down direction, and in
the second molded product, the second upper flange has
a second position variable section ranging from 40 to 120
mm in the left-right direction.

[0026] The base material may be a steel plate having
a thickness in the range of 1.2 to 1.8 mm, and the base
material is steel having a tensile strength of 980 MPa or
more.

[0027] A cold forming method may be applied in the
first molding operation and the second molding opera-
tion.
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Advantageous Effects of Invention

[0028] According to an embodiment of the present dis-
closure, springback is eliminated to a level allowing for
shape correction, resulting in excellent shape holdability.

Brief Description of Drawings
[0029]

FIG. 1ais adiagramillustrating afirst molded product
in a first molding operation represented by the solid
line and a second molded product in a second mold-
ing operation represented by the dotted line.

FIG. 1a is a diagram illustrating a second molded
product in a second molding operation represented
by the solid line and a first molded product in a first
molding operation represented by the dotted line.
FIG.2ais adiagramiillustrating afirst molded product
of acomparative example compared to the first mold-
ed product of the present disclosure.

FIG.2bis a diagramiillustrating a first molded product
according to an embodiment of the present disclo-
sure compared to the comparative example of FIG.
2a.

FIG.2cis adiagramillustrating a first molded product
according to another embodiment of the present dis-
closure compared to the comparative example of
FIG. 2a.

FIG. 3a is a perspective view of a second molded
product manufactured by a method for manufactur-
ing a molded member according to an embodiment
of the present disclosure.

FIG. 3b is a cross-sectional view taken along lines
A-A’ and B-B’ of FIG. 3a.

FIG. 4ais anexample of across-sectional view taken
along line C-C’ of FIG. 3a.

FIG. 4bis another example of a cross-sectional view
taken along line C-C’ of FIG. 3a.

FIG. 5a is a diagram illustrating a springback state
when a first molding operation is not performed.
FIG. 5b is a diagram illustrating a springback state
after the first molding operation is performed.

FIG. 6a is a diagram illustrating a springback state
when a vertical bead portion is not formed in a sec-
ond molding operation.

FIG. 6b is a diagram illustrating a springback state
when the vertical bead portion is formed in the sec-
ond molding operation.

FIG. 7a is a diagram illustrating a springback state
when an interval between vertical bead portions
formed in the second molding operation is excessive.
FIG. 7b is a diagram illustrating the springback state
when the interval between vertical bead portions
formed in the second molding operation is good.
FIG. 8 is a diagram illustrating comparison of various
performance improvements of a comparative exam-
ple to which a method for manufacturing molded
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members of the present disclosure is not applied and
an example to which the method for manufacturing
molded members of the present disclosure is ap-
plied.

FIGS. 9a and 9b are diagrams illustrating compari-
son of opening angles of punch R portions of the
comparative example and the example of FIG. 8.
FIGS. 10a and 10b are diagrams illustrating com-
parison of radii of curvature of wall bending of the
comparative example and the example of FIG. 8.
FIGS. 11a and 11b are diagrams illustrating com-
parison of angles of cross-sectional distortion of the
comparative example and the example of FIG. 8.
FIG. 12a is a side view of a second molded product
manufactured by a method for manufacturing mold-
ed members according to an embodiment of the
present disclosure.

FIG. 12b is a plan view of a second molded product
manufactured by a method for manufacturing mold-
ed members according to an embodiment of the
present disclosure.

Best Mode for Invention

[0030] Hereinafter, preferred embodiments of the
present disclosure will be described in detail with refer-
ence to the accompanying drawings. In this case, in the
drawings, the same components are denoted by the
same reference symbols as possible. Further, the de-
tailed description of well-known functions and construc-
tions which may obscure the gist of the present disclosure
will be omitted. For the same reason, some of the ele-
ments in the accompanying drawings are exaggerated,
omitted, or schematically illustrated, and the size of each
element does not entirely reflect the actual size.

[0031] Referring to the drawings, regarding a manu-
facturing method of the present disclosure, the first and
second molded products are illustrated in a left-right di-
rection, up-down direction, and front-rear direction, and
the terms left-right direction, up-down direction, and front-
rear direction are used in the detailed description of the
invention. However, this is for convenience of descrip-
tion, and it should be noted that the technical features of
the manufacturing method of the present disclosure are
not limited thereto.

[0032] Hereinafter, in the attached drawings, the X-ax-
is is the front-rear direction of the first and second molded
products or the like, the Y-axis is the left-right direction
of the first and second molded products or the like, and
the Z-axis is the up-down direction of the firstand second
molded products or the like. A longitudinal cross-section
is a cross-section along the X-Z axis, and a transversal
cross-section is a cross-section on the Y-Z axis.

[0033] Hereinafter, components included in the meth-
od for manufacturing a molded member according to an
embodiment of the present disclosure will be described
in detail with reference to FIGS. 1a and 1b.

[0034] FIG. 1a is a diagram illustrating a first molded
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product 100 in a first molding operation represented by
the solid line and a second molded product 200 in a sec-
ond molding operation represented by the dotted line,
and FIG. 1b is a diagram illustrating the second molded
product 200 in the second molding operation represented
by the solid line and the first molded product 100 in the
first molding operation represented by the dotted line.
[0035] The method for manufacturing a molded mem-
ber according to an embodiment of the presentdisclosure
may include the first molding operation and the second
molding operation.

[0036] In the first molding operation, a base material
may be molded to mold a first molded product 100 in-
cluding a first upper flange 110 and a pair of first web
members 130 formed to extend in an intersecting direc-
tion from both ends of the first upper flange 110 in the
left-right direction.

[0037] Of course, a first lower flange 150 may be
formed to extend in an intersecting direction from the first
web member 130 in the first molded product 100. For
example, the first web member 130 may include a lower
curved portionin the up-down direction, and the firstlower
flange 150 may include only a straight section.

[0038] Inthe second molding operation, the first mold-
ed product 100 may be compressed to mold the second
molded product 200 including a second upper flange 210
and a pair of second web members 230 extending in an
intersecting direction from both ends of the second upper
flange 210 in the left-right direction

[0039] Of course, a second lower flange 250 may be
formed to extend in an intersecting direction from the
second web member 230 in the second molded product
200. For example, the second web member 230 may
include a lower curved portion in the up-down direction,
and the second lower flange 250 may include only a
straight section.

[0040] In a transversal cross-section, a length of the
first upper flange 110 may be greater than a length of the
second upper flange 210, and a length of the first web
member 130 may be greater than a length of the second
web member 230.

[0041] The second molding operation may be an op-
eration of compressing the first molded product 100 to
match afinal cross-section of the second molded product
200. When the second molding operation is completed,
the first molded product 100 may be molded into the sec-
ond molded product 200 having the final cross-section
matching a final product. That is, the second molded
product 200 may be a final product.

[0042] A cold press forming method may be applied to
the method for manufacturing molded members of the
molded member of the present disclosure.

[0043] In the transversal cross-section, the length of
the first upper flange 110 may be 105% to 120% of the
length of the second upper flange 210, and in the trans-
versal cross-section, the length of the first web member
130 may be 1050 to 120% of the length of the second
web member 230.
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[0044] As the first molded product 100 is compressed
to be molded into the second molded product 200, the
first upper flange 110 may be compressed into the sec-
ond upper flange 210 and the first web member 130 may
be compressed into the second web member 230.
[0045] If the length of the first upper flange 110 is less
than 1050 of the length of the second upper flange 210,
it may be difficult to induce tensile residual stress, and if
the length of the first upper flange 110 exceeds 120% of
the length of the second upper flange 210, wrinkles may
occur in the second upper flange 210 to increase the
possibility of defects occurring in the second molded
product 200.

[0046] If the length of the first web member 130 is less
than 1050 of the length of the second web member 230,
it may be difficult to induce tensile residual stress, and if
the length of the first web member 130 exceeds 120%
of the length of the second web member 230, wrinkles
may occur in the second web member 230 to increase
the possibility of defects occurring in the second molded
product 200.

[0047] FIG. 2a is a diagram illustrating a first molded
product 100 of a comparative example compared to the
first molded product 100 of the present disclosure, FIG.
2bis a diagram illustrating a first molded product accord-
ing toan embodiment of the present disclosure compared
to the comparative example of FIG. 2a, and FIG. 2cis a
drawing illustrating a first molded product 100 according
to another embodiment of the present disclosure com-
pared to the comparative example of FIG. 2a.

[0048] Referringto FIG. 23, inthe case of the first mold-
ed product 100 of the comparative example compared
to the first molded product 100 of the present disclosure,
a first boundary point between the first upper flange 110
and the first web member 130 and a second boundary
point between the second upper flange 210 and the sec-
ond web member 230 does not overlap.

[0049] A first compression section in which the first up-
per flange 110 is compression-molded into the second
upper flange 210 and a second compression section in
which the first web member 130 is compression-molded
into the second web member 230 are not distinguished
from each other, the first compression section and the
second compression section may be pushed against
each other, causing a problem in that wrinkles frequently
occur in the second molded product 200.

[0050] Referring to FIGS. 2b and 2c, in the second
molding operation, molding may start in a state in which
a first boundary point between the first upper flange 110
and the first web member 130 and a second boundary
point between the second upper flange 210 and the sec-
ond web member 230 overlap.

[0051] The first boundary point of the first upper flange
110 and the first web member 130 may be formed in the
first molded product 100, and the second boundary point
of the second upper flange 210 and the second web
member 230 may be formed in the second molded prod-
uct 200.
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[0052] As molding is performed in a state in which the
first boundary point and the second boundary point over-
lap, compression molding may proceed in a state in which
a first compression section in which the first upper flange
110 is compression-molded into the second upper flange
210 and a second compression section in which the first
web member 130 is compression-molded into the second
web member 230 are separated from each other.
[0053] In the second molding operation, forming may
proceed while both sides of an overlapping portion of the
first boundary point and the second boundary point are
pressed by a mold.

[0054] Inthe second molding operation, since molding
proceeds while both sides of the overlapping portion of
the first boundary point and the second boundary point
are pressed by the mold, the overlapping portion may be
firmly fixed by the mold while the section in which the first
upper flange 110 is compression-molded into the second
upper flange 210 and the section in which the first web
member 130 is compression-molded into the second web
member 230 are separated from each other.

[0055] Accordingly, as compression molding proceeds
with the first compression section and the second com-
pression section firmly fixed, the occurrence of wrinkles
frequently in the second molded product 200 due to a
phenomenon in which the first compression section is
pushed into the second compression section may be pre-
vented.

[0056] Referring to FIG. 2b, the first molded product
100 may have a curved section around the first boundary
point between the first upper flange 110 and the first web
member 130.

[0057] Referring to FIG. 2c, the first molded product
100 may have a straight section around the first boundary
point between the first upper flange 110 and the first web
member 130.

[0058] FIG. 3a is a perspective view of the second
molded product 200 manufactured by the method for
manufacturing molded members according to an embod-
iment of the present disclosure, and FIG. 3b is a cross-
sectional view taken along lines A-A’ and B-B’ of FIG. 3a.
[0059] FIG. 4ais an example of a cross-sectional view
taken along line C-C’ of FIG. 3a, and FIG. 4b is another
example of a cross-sectional view taken along line C-C’
of FIG. 3a.

[0060] The cross-sectional size of the second molded
product 200 may vary in the front-rear direction. The sec-
ond molded product 200 may be designed to have a dif-
ferent cross-section for each region constituting the
molded member to vary a cross-sectional moment resist-
ant to an external load and have a local step in a surface
of a region absorbing energy to induct sequential col-
lapse in the case of a collision.

[0061] The second forming step may form a vertical
bead portion 270, and the vertical bead portion 270 may
be formed by alternating a protruding surface 271 and a
depressed surface 273 in the front-rear direction in the
second web member, and the protruding surface 271 and
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the depressed surface 273 are connected by an inclined
surface 275.

[0062] A plurality of vertical bead portions 270 may be
formed to be spaced apart from each other in the front-
rear direction of the second web member 230, and in the
vertical bead portion 270, the depressed surface 273 may
be formed to extend in the up-down direction and the
protruding surface 271 may be formed to extend in the
up-down direction.

[0063] Since the plurality of vertical bead portions 270
are formed to be spaced apart from each other in the
front-rear direction of the second web member 230, the
rigidity of the second web member 230 may increase to
reduce cross-sectional distortion. Accordingly, spring-
back may be resolved to a level allowing for a shape
correction, which has the effect of producing a final prod-
uct having excellent shape holdability.

[0064] Here, springback is a phenomenon in which a
molded member changes in shape due to elastic recov-
ery when released from the mold after molding, and a
reduction in springback may lead to excellent shape hold-
ability.

[0065] For example, it may be desirable to reduce the
angle of cross-sectional distortion due to springback or
the like to 3 degrees or less.

[0066] The vertical bead portion 270 may be formed
on the second web member 230 and may be formed in
an outer protruding portion 290 protruding in a direction
in which the second web member 230 is away from the
second upper flange 210. The outer protruding portion
290 is a portion of the second web member 230 protrud-
ing convexly outwardly in the left-right direction.

[0067] Since the vertical bead portion 270 is formed
on the outer protruding portion 290 protruding convexly
outwardly in the left-right direction in the second web
member 230, the vertical bead portion 270 serves to
change compressive residual stress into tensile residual
stress in the outer protruding portion 290, achieving the
effect of stably reducing springback in the outer protrud-
ing portion 290.

[0068] Two to eight vertical bead portions 270 may be
arranged to be spaced apart from each other in the front-
rear direction of the second web member 230. Tensile
residual stress may be induced only when at least two
vertical bead portions 270 are arranged in succession,
and if the number of vertical bead portions 270 exceeds
eight, the risk of shear cracking may increase.

[0069] In the vertical bead portion 270, a length L1 of
the depressed surface in the front-rear direction may
range from 5 times or more and 30 times or less a thick-
ness of a base material.

[0070] If the length L1 of the depressed surface in the
front-rear direction is less than 5 times the thickness of
the base material, the risk of necking and cracking may
increase, and if the length L1 of the depressed surface
in the front-rear direction exceeds 30 times the thickness
of the base material, it may be difficult to induce tensile
residual stress.
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[0071] In the vertical bead portion 270, a distance L2
between an extension line of the protruding surface 271
and an extension line of the depressed surface 273 may
be twice or more and 10 times or less the thickness of
the base material.

[0072] If the distance L2 between the extension line of
the protruding surface 271 and the extension line of the
depressed surface 273 is less than twice the thickness
of the base material, the increase in cross-sectional ri-
gidity may be insignificant, so rigidity reinforcement may
not be efficient, and if the distance L2 between the ex-
tension line of the protruding surface 271 and the exten-
sion line of the depressed surface 273 exceeds 10 times
the thickness of the base material, the risk of necking
and cracking may increase.

[0073] In the vertical bead portion 270, a length L3 of
the protruding surface in the front-rear direction may be
5 times or more and 30 times or less the thickness of the
base material.

[0074] If the length L3 of the protruding surface in the
front-rear direction is less than 5 times the thickness of
the base material, the risk of necking and cracking may
increase, and if the length L3 of the protruding surface
in the front-rear direction exceeds 30 times the thickness
of the base material, the yield of the material may de-
crease.

[0075] FIG. 4ais an example of a cross-sectional view
taken along line C-C’ of FIG. 3a, and FIG. 4b is another
example of a cross-sectional view taken along line C-C’
of FIG. 3a. In the case of FIGS. 4a and 4b, the lengths
L3 in the front-rear direction of the protruding surfaces
are the same, and the distances L2 between the exten-
sion line of the protruding surface 271 and the extension
line of the depressed portion 273 are the same. In the
case of FIG. 4b, the length L1 of the depressed portion
is formed to be approximately twice as long, compared
to FIG. 4a.

[0076] The vertical bead portion 270 may have an arc-
shaped shoulder portion 277 formed at a boundary por-
tion between the protruding surface 271 and the de-
pressed surface 273, and the radius of curvature of the
shoulder portion may be 4 times or more and 10 times
or less the thickness of the base material.

[0077] Ifthe radius of curvature of the shoulder portion
277 isless than 4 times the thickness of the base material,
the risk of bending cracks may increase, and if the radius
of curvature of the shoulder portion 277 exceeds 10times
the thickness of the base material, induction of tensile
residual stress may become insignificant and the in-
crease in cross-sectional rigidity may become insignifi-
cant.

[0078] Hereinafter, the degrees of occurrence of
springback will be compared and described with refer-
ence to FIGS. 5ato 7b. In FIGS. 5a to 7b, a state in which
springback does not occur is represented by the dotted
line, and a state in which springback occurs is represent-
ed by the solid line.

[0079] FIG. 5a is a diagram illustrating a springback
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state of a comparative example E1 that did not undergo
the first molding operation, and FIG. 5b is a diagram il-
lustrating a springback state of an example E2 that went
through the first molding operation.

[0080] Referring to FIGS. 5a and 5b, it can be seen
that, in the case of comparative example E1 that did not
undergo the first molding operation, springback occurred
severely compared to the case of example E2 that went
through the first molding operation, thereby resulting in
the occurrence of significant dimension errors in the
shape of the final product.

[0081] FIG. 6a is a diagram illustrating a springback
state in the case of comparative example E1 in which the
vertical bead portion 270 was not formed in the second
molding operation, and FIG. 6b is a diagram illustrating
a springback state in the case of example E2 in which
the vertical bead portion 270 was formed in the second
molding operation.

[0082] Referring to FIGS. 6a and 6b, it can be seen
that, in the case of comparative example E1 in which the
vertical bead portion 270 was not molded in the second
molding operation, springback occurred severely com-
pared to the case of example E2 in which the vertical
bead portion 270 was molded in the second molding op-
eration, thereby resulting in the occurrence of significant
dimension errors in the shape of the final product.
[0083] FIG. 7a is a diagram illustrating a springback
state in the case of comparative example E1 in which an
interval between the vertical bead portions 270 formed
in the second molding operation is excessive, and FIG.
7b is a diagram illustrating a springback state in the case
of Example E2 in which the interval between the vertical
bead portions 270 formed in the second molding opera-
tion is good.

[0084] Referring to FIGS. 7a and 7b, it can be seen
that, in the case of Comparative Example E1 in which
the interval between the vertical bead portions 270
formed in the second molding operation is excessive,
springback occurred severely compared to the case of
example E2 in which the interval between the vertical
bead portions 270 formed in the second molding opera-
tion is good, thereby resulting in the occurrence of sig-
nificant dimension errors in the shape of the final product.
[0085] Hereinafter, comparison of various perform-
ance improvements of comparative example E1 to which
a method for manufacturing molded members of the
present disclosure is not applied and Example E2 to
which the method for manufacturing molded members
of the present disclosure is applied will be described with
reference to FIGS. 8 to 11b.

[0086] FIG. 8 is a diagram illustrating comparison of
various performance improvements of comparative ex-
ample E1 to which a method for manufacturing molded
members of the present disclosure is not applied and
Example E2 to which the method for manufacturing mold-
ed members of the present disclosure is applied.
[0087] FIGS. 9a and 9b are diagrams illustrating com-
parison of opening angles of punch R portions of com-
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parative example E1 and example E2 of FIG. 8. In FIGS.
9a and 9b, a state in which the punch R portion is not
opened is represented by the dotted line and a state in
which the punch R portion is opened is represented by
the solid line.

[0088] Referring to FIGS. 9a and 9b, in the case of
Comparative Example E1, an opening angle S of the
punch R portionis 12 degrees, and in the case of example
E2, the opening angle S of the punch R portion is 2 de-
grees. It can be seen that, in Comparative Example E1,
springback occurred severely and the opening angle S
of the punch R portion increased, thereby resulting in the
occurrence of significant dimension errors in the shape
of the final product.

[0089] FIGS. 10a and 10b are diagrams illustrating
comparison of radii of curvature T of wall bending of com-
parative example E1 and example E2 of FIG. 8. In FIGS.
10a and 10b, a state in which wall bending did not occur
is represented by the dotted line, and a state in which
wall bending occurred is represented by the solid line.
[0090] Referring to FIGS. 10a and 10b, in the case of
comparative example E1, the radius of curvature T of the
wall bending was 150 mm, and in the case of Example
E2, the radius of curvature T of the wall bending was 300
mm. It can be seen that, in Comparative Example E1,
springback occurred severely, and as the radius of cur-
vature T of the wall bending occurred significantly, there-
by resulting in the occurrence of significant dimension
errors in the shape of the final product.

[0091] FIGS. 11a and 11b are diagrams illustrating
comparison of angles U of cross-sectional distortion of
comparative example E1 and example E2 of FIG. 8. In
FIGS. 11a and 11b, a state in which cross-sectional dis-
tortion did not occur is represented by the dotted line and
astate in which cross-sectional distortion occurredis rep-
resented by the solid line.

[0092] Referring to FIGS. 11a and 11b, the angle U of
the cross-sectional distortion of Comparative Example
E1 is 9 degrees, and the angle U of the cross-sectional
distortion of Example E2 is 2 degrees. It can be seen
that, in Comparative Example E1, springback occurred
severely and the angle of the cross-sectional distortion
increased, thereby resulting in the occurrence of signifi-
cant dimension errors in the shape of the final product.
[0093] FIG. 12a is a side view of the second molded
product 200 manufactured by the method for manufac-
turing molded members according to the embodiment of
the present disclosure.

[0094] FIG. 12b is a plan view of the second molded
product 200 manufactured by the method for manufac-
turing molded members according to the embodiment of
the present disclosure.

[0095] The second molded product 200 is formed to
extend in the front-rear direction, and the positions of the
cross-sections of the second molded product 200 in the
up-down and left-right directions may vary depending on
the position of the second molded product 200 in the
front-rear direction.
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[0096] In the second molded product 200, the second
upper flange 210 may have a first position variable sec-
tion ranging from 80 to 200 mm in the up-down direction,
and the second upper flange 210 may have a second
position variable section ranging from 40 to 120 mm in
the left-right direction.

[0097] For example, in the second molded product
200, based on the center portion of the second upper
flange 210 in the left-right direction, a difference between
the uppermost portion and the lowermost portion in the
up-down direction may range from 80 to 200 mm, and
based on the center portion of the second upper flange
210 in the left-right direction, a difference between the
leftmost portion and the rightmost portion in the left-right
direction may range from 40 to 120 mm.

[0098] The base material may be a steel plate having
a thickness in the range of 1.2 to 1.8 mm, and the base
material may be steel having a tensile strength of 980
MPa or more.

[0099] A cold forming method may be applied in the
first molding operation and the second molding opera-
tion. The cold forming method to which the first molding
operation and the second molding operation are applied
may be a cold stamping forming method or a cold press
forming method.

[0100] According to the method for manufacturing
molded members of the present disclosure, a cold form-
ing method may be applied in the first and second mold-
ing operations, thereby reducing equipment investment
costs and achieving excellent shape holdability by re-
solving springback of a manufactured molded member
to a level allowing for shape correction, unlike the hot
forming method, which requires excessive equipmentin-
vestment costs.

[0101] While the presentinvention has been described
with respect to the specific embodiments, it will be ap-
parent to those skilled in the art that various changes and
modifications may be made without departing from the
spirit and scope of the invention as defined in the follow-
ing claims.

[Description of Reference Characters]
[0102]

100: first molded product 110: first upper flange
130: first web member 150: first lower flange

200: second molded product 210: Second upper
flange

230: second web member 250: second lower flange
270: vertical bead portion 271: protruding surface
273: depressed portion 275: inclined surface

277: shoulder portion 290: outer protruding portion
E1: comparative example E2: example

L1:length of depressed portion in front-rear direction
L2: distance between extension line of protruding
surface and extension line of depressed portion
L3: length of protruding surface in front-rear direction
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P1: first boundary point P2: second boundary point
S: opening angle of punch R portion T: radius of cur-
vature of wall bending

U: angle of cross-sectional distortion

Claims

1. A method for manufacturing a molded member, the
method comprising:

a first molding operation of molding a base ma-
terial to mold a first molded product including a
first upper flange and a pair of firstweb members
formed to extend in an intersecting direction
from both ends of the first upper flange in a left-
right direction; and

a second molding operation of compressing the
first molded product to mold a second molded
product including a second upper flange and a
pair of second web members formed to extend
in an intersecting direction from both ends of the
second upper flange in the left-right direction,
wherein, in a transversal cross-section, a length
of the first upper flange is greater than a length
of the second upper flange, and a length of the
first web member is greater than a length of the
second web member.

2. The method of claim 1, wherein,

in the transversal cross-section, the length of
the first upper flange is 105% to 120% of the
length of the second upper flange, and

in the transversal cross-section, the length of
the first web member is 105% to 120% of the
length of the second web member.

3. The method of claim 1, wherein, in the second mold-
ing operation, molding starts in a state in which a
first boundary point between the first upper flange
and the first web member and a second boundary
point between the second upper flange and the sec-
ond web member overlap.

4. The method of claim 3, wherein, in the second mold-
ing operation, molding proceeds while both sides of
an overlapping portion of the first boundary pointand
the second boundary point are pressed by a mold.

5. The method of claim 1, wherein the first molded prod-
uct has a curved section around the first boundary
point between the first upper flange and the first web
member.

6. The method ofclaim 1, wherein the first molded prod-
uct has a straight section around the first boundary
point between the first upper flange and the first web
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member.

The method of claim 1, wherein, the second forming
step forms a vertical bead portion, and the vertical
bead portion is formed by alternating a protruding
surface and a depressed surface in the front-rear
direction in the second web member, and the pro-
truding surface and the depressed surface are con-
nected by an inclined surface.

The method of claim 7, wherein the vertical bead
portion is formed on the second web member and is
formed in an outer protruding portion protruding in a
direction in which the second web member is away
from the second upper flange.

The method of claim 7, wherein two to eight vertical
bead portions are arranged to be spaced apart from
each other in the front-rear direction of the second
web member.

The method of claim 7, wherein, in the vertical bead
portion, alength of the depressed surface in the front-
rear direction ranges from 5 times or more and 30
times or less a thickness of a base material.

The method of claim 7, wherein, in the vertical bead
portion, a distance between an extension line of the
protruding surface and an extension line of the de-
pressed surface is twice or more and 10 times or
less the thickness of the base material.

The method of claim 7, wherein, in the vertical bead
portion, a length of the protruding surface in the front-
rear direction is 5 times or more and 30 times or less
a thickness of the base material.

The method of claim 7, wherein the vertical bead
portion has an arc-shaped shoulder portion formed
ataboundary portion between the protruding surface
and the depressed surface, and aradius of curvature
of the shoulder portion is 4 times or more and 10
times or less a thickness of the base material.

The method of claim 1, wherein the second molded
productis formed to extend in the front-rear direction,
and positions of cross-sections of the second molded
product in the up-down and left-right directions vary
depending on a position of the second molded prod-
uct in the front-rear direction.

The method of claim 1, wherein,

in the second molded product, the second upper
flange has a first position variable section rang-
ing from 80 to 200 mm in the up-down direction,
and

in the second molded product, the second upper
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16.

17.

flange has a second position variable section
ranging from 40 to 120 mm in the left-right di-
rection.

The method of claim 1, wherein the base material is
a steel plate having a thickness in the range of 1.2
to 1.8 mm, and the base material is steel having a
tensile strength of 980 MPa or more.

The method of any one of claims 1 to 16, wherein a
cold forming method is applied in the first molding
operation and the second molding operation.
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