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Description

[Technical Field]

[0001] The present disclosure relates to section steel and a section steel manufacturing method.

[Background Art]

[0002] With the recent trend toward large-scale, super-tall, or underground constructions, there is a growing need for
a structural steel material with higher strength. As a structural steel material used in construction, generally, H-shaped
section steel and thick plates have been mainly used, and there is a growing demand for technology to improve their
strength.
[0003] Generally, in order to improve the strength of the structural steel material and ensure high impact toughness,
a thermo-mechanical control process (TMCP) using quenching and self-tempering (QST) is performed. However,
section steel is a steel material with a cross-sectional shape that changes multidirectionally, and it is difficult to apply
the TMCP process due to a complex rolling method required to realize the cross-sectional shape.
[0004] For this reason, conventionally, methods for increasing the strength of section steel by adding alloy compo-
nents such as manganese (Mn), vanadium (V), and niobium (Nb) are commonly used for inducing solid solution
strengthening and precipitation strengthening. However, the addition of the alloy components may increase a carbon
equivalent (Ceq). In addition, if the addition of alloy components is excessive, it may be difficult to satisfy the upper
limit standard of the carbon equivalent limited in KS, EN standards, etc., and the range of strength increase is limited
with an alloy component design that satisfies the carbon equivalent standard.
[0005] Therefore, in order to solve the aforementioned problem, there is a need for a technology for improving the
strength of section steel without increasing the carbon equivalent or the TMCP process.

[Disclosure]

[Technical Problem]

[0006] The present disclosure is directed to solve the problems, and an object of the present disclosure is to provide
section steel and a section steel manufacturing method with high strength by designing alloy components.
[0007] The objects of the present disclosure are not limited to the aforementioned objects, and other objects, which
are not mentioned above, will be apparent to those skilled in the art from the following description.

[Technical Solution]

[0008] According to an embodiment of the present disclosure, section steel includes 0.11 to 0.18 wt% of carbon (C),
1.0 to 1.65 wt% of manganese (Mn), 0.01 to 0.11 wt% of vanadium (V), 40 to 200 ppm of nitrogen (N), and the balance
of iron (Fe) and other inevitable impurities, in which a content ratio of the vanadium (V) and the nitrogen (N) satisfies
Equation 1.

(However, [V] and [N] represent wt% of V and N, respectively.)
[0009] In addition, yield strength (YS) may be 460 MPa or more, tensile strength (TS) may be 570 to 720 MPa, and
elongation (EL) may be 17% or more.
[0010] In addition, Charpy impact absorption energy (CVN) at 0°C may be 130 J or more.
[0011] In addition, a carbon equivalent (Ceq) may be 0.38 to 0.45%.
[0012] In addition, the section steel may further include 0.10 to 0.55 wt% of silicon (Si), 0.02 wt% or less (excluding 0
wt%) of phosphorus (P), 0.007 wt% or less (excluding 0 wt%) of sulfur (S), and 0.015 to 0.055 wt% of aluminum (Al).
[0013] According to another embodiment of the present disclosure, a section steel manufacturing method includes a
first step of preparing a steel material including 0.11 to 0.18 wt% of carbon (C), 1.0 to 1.65 wt% of manganese (Mn),
0.01 to 0.11 wt% of vanadium (V), 40 to 200 ppm of nitrogen (N), and the balance of iron (Fe) and other inevitable
impurities; a second step of reheating the steel material; a third step of forming a hot rolled steel material by hot rolling
the steel material that has undergone in the second step; and a fourth step of cooling the hot rolled steel material.
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[0014] In addition, a reheating temperature may be 1150 to 1300°C.
[0015] In addition, a rolling start temperature may be 1000 to 1100°C and a rolling end temperature may be 890 to
930°C.
[0016] In addition, the steel material may further include 0.10 to 0.55 wt% of silicon (Si), 0.02 wt% or less (excluding
0 wt%) of phosphorus (P), 0.007 wt% or less (excluding 0 wt%) of sulfur (S), and 0.015 to 0.055 wt% of aluminum (Al).

[Advantageous Effects]

[0017] According to the section steel and the section steel manufacturing method according to an embodiment of the
present disclosure, it is possible to manufacture section steel having high strength and high impact toughness by
designing alloy compositions without increasing a carbon equivalent and controlling a content ratio of vanadium (V)
and nitrogen (N).
[0018] The effects of the present disclosure are not limited to the aforementioned effect, and other effects not
mentioned above will be clearly understood to those skilled in the art from the description of the appended claims.

[Description of Drawings]

[0019] FIG. 1 is a flowchart schematically illustrating a section steel manufacturing method according to an embodi-
ment of the present disclosure.

[Best Mode]

[0020] Hereinafter, embodiments of the present disclosure will be described in detail so as to be easily implemented
by those skilled in the art, with reference to the accompanying drawings. However, the present disclosure is not limited
or restricted to the following embodiments.
[0021] In addition, when a component (or region, layer, part, etc.) is described as being "on", "connected to" or
"coupled to" the other component, it means that the component may be directly displaced/connected/coupled on the
other component, or a third component may also be displaced therebetween.
[0022] It should be understood that term "including" or "having" indicates that a feature, a number, a step, an
operation, a component, a part or a combination thereof described in the specification is present, but does not exclude
the possibility of presence or addition of one or more other features, numbers, steps, operations, components, parts or
combinations thereof, in advance.
[0023] In order to clearly explain the present disclosure, detailed descriptions of known related arts that are irrele-
vant to the explanation or may unnecessarily obscure the gist of the present disclosure have been omitted, and in
adding reference numerals to components of each drawing in this specification, like or similar reference numerals are
designated to like or similar components throughout the specification.
[0024] Terms and words used in the present specification and claims should not be interpreted as being limited to
typical or dictionary meanings, but should be interpreted as meanings and concepts which comply with the technical
spirit of the present disclosure, based on the principle that the present inventor can appropriately define the concepts
of the terms to describe his/her own invention in the best manner.
[0025] Unless otherwise specified, the expression ’A ~ B’ for numerical values A and B means ’A or more and B or
less’. In such expression, if a unit is attached only to numerical value B, the corresponding unit is also applied to
numerical value A.
[0026] Also, unless specifically noted otherwise, 1 ppm is 0.0001 wt%.
[0027] Hereinafter, embodiments of the present disclosure will be described with reference to the accompanying
drawings.

Section steel

[0028] Section steel according to an embodiment of the present disclosure includes 0.11 to 0.18 wt% of carbon (C),
1.0 to 1.65 wt% of manganese (Mn), 0.01 to 0.11 wt% of vanadium (V), 40 to 200 ppm of nitrogen (N), and the balance
of iron (Fe) and other inevitable impurities.
[0029] Hereinafter, the roles and contents of alloy elements included in the section steel according to an embodi-
ment of the present disclosure will be described in detail.

Carbon (C)

[0030] Carbon (C) is an effective element for improving the strength of steel, and it dissolves into austenite to form a
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martensite structure during quenching. In addition, the carbon combines with iron (Fe), molybdenum (Mo), niobium
(Nb), and titanium (Ti) to promote the generation of fine carbides and improve the strength of steel through precipita-
tion hardening.
[0031] If the carbon content is less than 0.11 wt%, it may be difficult to secure sufficient strength. On the other hand,
if the carbon content is more than 0.18 wt%, coarse carbides are formed, which may reduce impact toughness.
Accordingly, the section steel according to an embodiment of the present disclosure may include 0.11 to 0.18 wt% of
carbon.

Manganese (Mn)

[0032] Manganese (Mn) is a solid solution strengthening element and may not only contribute to securing the
strength but also improve the hardenability of steel. As the manganese content increases, pearlite becomes finer and
ferrite is solid-solution strengthened, thereby improving the yield strength. In addition, some of the manganese may
react with sulfur (S) dissolved in the steel to form MnS, and the MnS is elongated in a processing direction during
plastic working. In addition, the formation of MnS reduces the sulfur component in the steel, which may make crystal
grains brittle, and may suppress the formation of FeS as a low-melting compound.
[0033] If the manganese content is less than 1.0 wt%, the aforementioned effect may be negligible. On the other
hand, if the manganese content is more than 1.65 wt%, an austenite structure remains, which may rather lower
strength and toughness. Accordingly, the section steel according to an embodiment of the present disclosure may
include 1.0 to 1.65 wt% of manganese.

Vanadium (V)

[0034] Vanadium (V) may refine austenite crystal grains by hindering the movement of austenite grain boundaries
during reheating and hot rolling. In addition, hardenability may be increased by suppressing nucleation in austenite
grain boundaries during phase transformation, and strength may be increased by forming precipitates from austenite
during phase transformation.
[0035] If the vanadium content is less than 0.01 wt%, it may be difficult to exhibit the aforementioned effect. On the
other hand, if the vanadium content is more than 0.11 wt%, the vanadium may reduce processability to cause cracks in
a material during rolling. Accordingly, the section steel according to an embodiment of the present disclosure may
include 0.01 to 0.11 wt%, more preferably 0.05 to 0.11 wt% of vanadium.

Nitrogen (N)

[0036] Nitrogen (N) combines with other alloy elements such as vanadium (V), aluminum (Al), titanium (Ti), and
niobium (Nb) to form nitride-based precipitates, thereby contributing to refinement of crystal grains. In addition, a
precipitation strengthening effect may be increased by adding nitrogen (N) to a steel material added with vanadium
(V). If the nitrogen content is less than 40 ppm, it is difficult to achieve the aforementioned effect. On the other hand, if
the nitrogen content is more than 200 ppm, the toughness of welded joints may decrease and the impact value may
decrease. Accordingly, the section steel according to an embodiment of the present disclosure may include 40 to 200
ppm of nitrogen.
[0037] In addition, the section steel according to an embodiment of the present disclosure satisfies the following
Equation 1 for a content ratio of vanadium (V) and nitrogen (N).

[0038] However, the [V] and [N] represent the content of vanadium (V) and the content of nitrogen (N) in wt%,
respectively.
[0039] If the [V]/[N] is less than 3.0, impact toughness may be reduced due to the generation of free nitrogen (Free
N). On the other hand, if [V]/[N] is more than 4.5, a strength improvement effect caused by nitrogen addition is
significantly reduced, and a decrease in impact toughness may occur due to the coarsening of precipitates.
[0040] As a result, by increasing a precipitation driving force through the addition of a predetermined level of
nitrogen (N), the precipitate fraction and the degree of fine dispersion of precipitates are increased, thereby improving
strength and impact toughness. In addition, through an appropriate content ratio of vanadium (V) and nitrogen (N)
according to Equation 1 above, it is possible to achieve optimization of the added amount for operating and cost
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efficiency.
[0041] The section steel according to an embodiment of the present disclosure may further include 0.10 to 0.55 wt%
of silicon (Si), 0.020 wt% or less of phosphorus (P), 0.007 wt% or less of sulfur (S), and 0.015 to 0.055 wt% of
aluminum (Al).

Silicon (Si)

[0042] Silicon (Si) is added as a deoxidizer to remove oxygen from steel during a steelmaking process. In addition,
the silicon may also have a solid solution strengthening effect. The silicon may suppress the formation of carbides and
prevent the degradation of materials caused by the formation of Fe3C. In addition, ductility may be increased by
increasing the ferrite fraction during cooling using a ferrite stabilizing element.
[0043] The silicon (Si) may be included in an amount of 0.10 to 0.55 wt% of the total weight of the section steel
according to an embodiment of the present disclosure. If the silicon content is less than 0.10 wt%, the silicon addition
effect described above cannot be properly exhibited. On the other hand, if the silicon content is more than 0.55 wt%, it
is possible to reduce the weldability of steel and degrade the plastic workability.

Phosphorus (P)

[0044] Phosphorus (P) is not a significant problem when it is uniformly distributed in steel, but usually forms undesir-
able compounds such as Fe3P. Fe3P is extremely brittle and segregated, and thus does not become homogenized
even after annealing, and may be elongated during processing such as rolling. In addition, if the phosphorus content is
more than 0.02 wt%, there may be a problem that the low-temperature impact value is reduced due to precipitation
behavior, and thus in the present disclosure, it is necessary to control the content to be as low as possible. Accord-
ingly, the section steel according to an embodiment of the present disclosure may include 0.02 wt% or less (excluding
0 wt%) of phosphorus (P).

Sulfur (S)

[0045] Sulfur (S) combines with manganese (Mn) to form MnS inclusions, and if the manganese content is insuffi-
cient, the sulfur combines with iron to form FeS. FeS is brittle and has a low melting point to cause cracks during hot
and cold working.
[0046] If the sulfur content is more than 0.007 wt%, the sulfur may deteriorate toughness and weldability and reduce
a low-temperature impact value, and thus it is preferable to control the content to be as low as possible. Accordingly,
the section steel according to an embodiment of the present disclosure may include 0.007 wt% or less (excluding 0
wt%) of sulfur (S).

Aluminum (Al)

[0047] Aluminum (Al) is an element added as a deoxidizer to remove oxygen from steel. The aluminum mainly plays
a role in solid solution strengthening and inhibiting carbide formation. In addition, the aluminum may precipitate as AlN
in steel to contribute to crystal grain refinement. If the aluminum content is less than 0.015 wt%, a deoxidation effect is
insufficient, and the aforementioned effect may be negligible. On the other hand, if the aluminum content is more than
0.055 wt%, the aluminum may form non-metallic inclusions such as Al2O3, which may reduce ductility and toughness.
Accordingly, the section steel according to an embodiment of the present disclosure may include 0.015 to 0.055 wt%
of aluminum (Al).
[0048] In addition to the aforementioned components of the steel, the balance may include Fe and inevitable
impurities. The inevitable impurities are impurities to be added during a steelmaking step and a manufacturing process
of non-oriented electrical steel sheets, and since the inevitable impurities are well known in the art, a detailed descrip-
tion thereof will be omitted.
[0049] In an embodiment of the present disclosure, the addition of elements other than the above-described alloy
components is not excluded, but may be variously included within a range without impairing the technical spirit of the
present disclosure. If additional elements are included, they may be included instead of the balance of iron (Fe).
[0050] The steel material having the alloy composition described above may have high yield strength and excellent
mechanical properties without increasing a carbon equivalent (Ceq). More specifically, the section steel according to
an embodiment of the present disclosure may have a carbon equivalent of 0.38 to 0.45% and may be section steel
having excellent yield strength without exceeding a carbon equivalent standard for a steel material for construction
structures.
[0051] The section steel having the alloy composition described above and manufactured by a section steel manu-
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facturing method to be described below may have excellent mechanical properties and may ensure yield strength of
460 MPa grade. More specifically, the yield strength (YS) may be 460 MPa or higher, preferably 486 MPa or higher.
[0052] In addition, the section steel according to the present disclosure may satisfy tensile strength (TS) of 570 to
720 MPa and elongation (EL) of 17% or more, and may ensure impact toughness. More specifically, the Charpy
impact absorption energy (CVN) at 0°C may be 130 J or more, more preferably 145 J or more.
[0053] Hereinafter, a section steel manufacturing method according to an embodiment of the present disclosure will
be described in detail.

Section steel manufacturing method

[0054] Hereinafter, a section steel manufacturing method according to an embodiment of the present disclosure will
be described with reference to the accompanying drawings.
[0055] FIG. 1 is a flowchart schematically illustrating a section steel manufacturing method according to an embodi-
ment of the present disclosure.
[0056] Referring to FIG. 1, a section steel manufacturing method according to an embodiment of the present
disclosure includes a first step (S1) of preparing a steel material including 0.11 to 0.18 wt% of carbon (C), 1.0 to 1.65
wt% of manganese (Mn), 0.01 to 0.11 wt% of vanadium (V), 40 to 200 ppm of nitrogen (N), and the balance of iron (Fe)
and other inevitable impurities, a second step (S2) of reheating the steel material, a third step (S3) of forming a hot
rolled steel material by hot rolling the steel material that has undergone step (S2), and a fourth step (S4) of cooling the
hot rolled steel material.
[0057] In addition, the steel material may further include 0.10 to 0.55 wt% of silicon (Si), 0.020 wt% or less of
phosphorus (P), 0.007 wt% or less of sulfur (S), and 0.015 to 0.055 wt% of aluminum (Al).
[0058] Since the content of the alloy components has been described above, a redundant description will be
omitted. In addition, since the content of the alloy components does not substantially change during a manufacturing
process to be described below, the composition of the steel material and the alloy composition of the section steel as a
final product are substantially the same as each other.
[0059] Hereinafter, respective steps of the section steel manufacturing method according to an embodiment of the
present disclosure will be described in detail.
[0060] First, the first step (S1) according to an embodiment of the present disclosure is a step of preparing a steel
material having the alloy composition range described above. More specifically, the first step (S1) may be a step of
manufacturing a semi-finished product by designing the alloy components in the aforementioned alloy composition
range. The semi-finished product may be a beam blank, a bloom, a billet, etc., but is not necessarily limited thereto. In
addition, the manufacturing of a slab may be performed through processes known in the art, such as steelmaking and
continuous casting processes.
[0061] After the first step (S1), the second step (S2) of reheating the steel material may be performed. The reheating
step is a step performed before the hot rolling step to be described below, and may be reheating the steel material for
a subsequent process. More specifically, the reheating step may be a step of charging the steel material into a heating
furnace and heating the steel material uniformly to facilitate plastic deformation.
[0062] At this time, the steel material is reheated and the segregated components may be redissolved. If the
reheating temperature is lower than 1150°C, segregated components in the steel material cannot be sufficiently
dissolved, and the rolling load increases, which may reduce rolling performance. If the reheating temperature is more
than 1300°C, coarse austenite crystal grains may be formed, making it difficult to secure the strength, and the heating
cost and processing time may increase, causing problems of increased manufacturing costs and reduced productivity.
[0063] The section steel manufacturing method according to the present disclosure may perform the third step (S3)
of forming the hot rolled steel material by hot rolling the steel material that has undergone the second step (S2), after
the second step (S2). The hot rolling may include rough rolling and finishing rolling processes. Here, the rough rolling
process may mean making the steel material into a rolled material with a suitable shape, thickness, and width. In
addition, the finishing rolling process may mean adjusting the steel material to a predetermined thickness and width
and rolling the steel material with a good surface and shape at a finishing temperature suitable for an application.
[0064] At this time, a rolling temperature during hot rolling may be controlled to make a microstructure homogeneous
and fine in order to secure low-temperature impact toughness. More specifically, a rolling start temperature may be
controlled to 1000 to 1100°C and a rolling end temperature may be controlled to 890 to 930°C.
[0065] If the rolling start temperature is less than 1000°C, the load during rolling may increase, and if the rolling start
temperature is more than 1100°C, a draft in an unrecrystallized region may become excessive, which may degrade the
low-temperature impact characteristics of the section steel.
[0066] If the rolling end temperature is lower than 890°C, coarse proeutectoid ferrite is formed on the surface of the
steel material, which may reduce the strength of the steel material. On the other hand, if the rolling end temperature is
more than 930°C, crystal grain growth may occur due to a high temperature, which may reduce impact toughness.
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When the rolling end temperature is controlled to 890 to 930°C, a strain induced precipitation effect occurs due to
rolling deformation to increase the precipitate fraction and enhance crystal grain refinement and precipitation strength-
ening effects.
[0067] In the section steel manufacturing method according to an embodiment of the present disclosure, the fourth
step (S4) of cooling the hot rolled steel material may be performed, after the third step (S3). More specifically, the
fourth step (S4) may be a step of air-cooling the hot rolled steel material.

Comparative Examples and Experimental Examples

[0068] Hereinafter, preferred Comparative Examples and Experimental Examples will be presented in order to assist
the understanding of the present disclosure. However, the following Comparative Examples and Experimental Exam-
ples are intended only to help in understanding the present disclosure, and the present disclosure is not limited by the
following Experimental Examples.
[0069] Table 1 below shows main alloy compositions and content ratios of vanadium (V) and nitrogen (N) constitut-
ing Comparative Examples and Experimental Examples of the present disclosure. Alloy components not shown in
Table 1 below were added in equal amounts within the alloy composition range according to an embodiment of the
present disclosure.
[0070] In addition, Table 2 below shows results of measuring the mechanical properties of Comparative Examples
and Experimental Examples, which were manufactured by the section steel manufacturing method according to an
embodiment of the present disclosure, using steel materials having the alloy compositions shown in Table 1. At this
time, the manufacturing process conditions of Comparative Examples and Experimental Examples were all controlled
under the same conditions as control variables.
[0071] The mechanical properties of Comparative Examples and Experimental Examples were measured according
to EN ISO 6892‑1 tensile test standard, EN ISO 2566‑1 conversion of elongation values, and EN ISO 148‑1 Metallic
material-Charpy pendulum impact test.
[0072] In Tables below, a ’V/N ratio’ refers to a content ratio of vanadium (V) and nitrogen (N) in wt%. ’TS’ and ’YS’
represent tensile strength and yield strength, respectively, and the unit used is MPa. In addition, ’EL’ refers to elonga-
tion, and the unit used is %. ’CVN’ represents Charpy impact absorption energy measured at 0°C, and the unit used is
J.

[Table 1]

Classification Main chemical component V/N ratio

C (%) Mn (%) V (%) N (ppm)

Comparative Example 1 0.11 1.42 0.103 160 6.44

Comparative Example 2 0.11 1.44 0.093 162 5.74

Experimental Example 1 0.11 1.49 0.068 158 4.31

Experimental Example 2 0.11 1.46 0.056 166 3.38

Comparative Example 3 0.11 1.42 0.023 161 1.43

Comparative Example 4 0.11 1.4 0.005 150 0.33

[Table 2]

Classification Mechanical property Impact toughness

TS (MPa) YS (MPa) EL (%) CVN (J)

Comparative Example 1 618 520 48 88

Comparative Example 2 616 512 47 120

Experimental Example 1 625 510 46 153

Experimental Example 2 605 486 45 145

Comparative Example 3 569 449 45 76

Comparative Example 4 555 426 43 22
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[0073] Referring to Tables 1 and 2, it can be confirmed that in Comparative Examples 1 and 2, the content ratio of
vanadium (V) and nitrogen (N) does not satisfy Equation 1 above. In addition, it can be confirmed that Comparative
Examples 3 and 4 do not satisfy the vanadium (V) content according to an embodiment of the present disclosure, and
the content ratio of vanadium (V) to nitrogen (N) does not satisfy Equation 1 above.
[0074] At this time, it can be confirmed that the Charpy impact absorption energies at 0°°C of Comparative Exam-
ples 1 to 4 are lower than those of Experimental Examples 1 and 2 according to an embodiment of the present
disclosure. In addition, it can be confirmed that Comparative Examples 3 and 4 do not satisfy the tensile strength of
570 to 720 MPa, yield strength of 460 MPa or higher, and Charpy impact absorption energy at 0°C of 130 J or higher,
which are mechanical properties targeted by the present disclosure.
[0075] On the other hand, in the case of Experimental Examples 1 and 2, it can be confirmed that all the mechanical
strengths targeted by the present disclosure are satisfied, and the Charpy impact absorption energies at 0°C are
higher than those of Comparative Examples 1 to 4.
[0076] As described above, the prepared embodiments of the present disclosure have been described and it will be
apparent to those skilled in the art that the present disclosure can be materialized in other specific forms without
departing from the gist or scope in addition to the above-described embodiments. Therefore, the aforementioned
embodiments are not limited but should be considered to be illustrative, and accordingly, the present disclosure is not
limited to the above description and may be modified within the scope of the appended claims and a range equivalent
thereto.

Claims

1. Section steel comprising: 0.11 to 0.18 wt% of carbon (C), 1.0 to 1.65 wt% of manganese (Mn), 0.01 to 0.11 wt% of
vanadium (V), 40 to 200 ppm of nitrogen (N), and a balance of iron (Fe) and other inevitable impurities,

wherein a content ratio of the vanadium (V) and the nitrogen (N) satisfies Equation 1:

(However, [V] and [N] represent wt% of V and N, respectively.).

2. The section steel of claim 1, wherein yield strength (YS) is 460 MPa or more, tensile strength (TS) is 570 to 720
MPa, and elongation (EL) is 17% or more.

3. The section steel of claim 1, wherein Charpy impact absorption energy (CVN) at 0°C is 130 J or more.

4. The section steel of claim 1, wherein a carbon equivalent (Ceq) is 0.38 to 0.45%.

5. The section steel of claim 1, further comprising:
0.10 to 0.55 wt% of silicon (Si), 0.020 wt% or less (excluding 0 wt%) of phosphorus (P), 0.007 wt% or less
(excluding 0 wt%) of sulfur (S), and 0.015 to 0.055 wt% of aluminum (Al).

6. A section steel manufacturing method comprising:

a first step of preparing a steel material including 0.11 to 0.18 wt% of carbon (C), 1.0 to 1.65 wt% of
manganese (Mn), 0.01 to 0.11 wt% of vanadium (V), 40 to 200 ppm of nitrogen (N), and a balance of iron
(Fe) and other inevitable impurities;
a second step of reheating the steel material;
a third step of forming a hot rolled steel material by hot rolling the steel material that has undergone the
second step; and
a fourth step of cooling the hot rolled steel material.

7. The section steel manufacturing method of claim 6, wherein a reheating temperature is 1150 to 1300°C.

8. The section steel manufacturing method of claim 6, wherein a rolling start temperature is 1000 to 1100°C and a
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rolling end temperature is 890 to 930°C.

9. The section steel manufacturing method of claim 6, wherein the steel material includes 0.10 to 0.55 wt% of silicon
(Si), 0.020 wt% or less (excluding 0 wt%) of phosphorus (P), 0.007 wt% or less (excluding 0 wt%) of sulfur (S),
and 0.015 to 0.055 wt% of aluminum (Al).
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