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(57) Abstract: An aspect of the present invention
relates to a super strength hot-rolled steel sheet

I |
3000{ [ O Lrag2| AA 1 | comprising, in percentage by weight: 0.15-0.25% of
1| A Hm2t BB | A C, 0.6-2.0% of Si, 1.5-3.0% of Mn, 0.01-0.1% of
28001 ! ! AL 0.01-0.5% of Cr, 0.005-0.2% of Mo, 0.001-
1 ! | 0.05% of P, 0.001-0.05% of S, 0.001-0.01% of N,
26001 ! ! 0.003-0.1% of Nb, 0.003-0.1% of Ti, 0.003-0.1%
) 1 7 of V, and the remainder being Fe and other un-
= 2400: avoidable impurities, and satisfying following rela-
= 29001 tl.onal expressions (1) and (2). [Relational expres-
) 1 sion 1]4.5 < [Mn] + 12[s0L.C] + 2.5[Mo] + 2[C1] +
cC 2000 300[B] + [V] < 5.3. [Relational expression 2]

[s0l.C] =[C] - (0.25[Ti] + 0.13[Nb] + 0.125[Mo]),
0.17 < [sol.C] < 0.22. (In relational expressions 1
and 2, each element symbol represents the content
of'each element in wt%.)
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0.15~0.25%, Si: 0.6~2.0%, Mn: 1.5~3.0%, Al
0.01~0.1%, Cr: 0.01~0.5%, Mo: 0.005~02%, P
0.001~0.05%, S: 0.001~0.05%, N: 0.001~0.01%,

18001
16001

AA .. Inventive steel Nb: 0.003~0.1%, Ti: 0.003~0.1%, V: 0.003~0.1%,
BB ... Comparative steel B: 0.0005~0.005%, Y} ™ A Fe & 7|} &7}3 3
CC ... Relational expression (3) BB xEEta, 6}7] AN 1 E #A 2
DD ... Winding temperature (°C) B2 uEdE AL —E— Jo 2 3l o] &

3 2 e A B3k ;jo]r/} 7 2]

1: 4.5 < [Mn]+12[s0l.C]+2.5[Mo+2[Cr]+300[B]+[V] < 5.3 T+ A 4] 2: [sol.C] = [C] - (0.25[Ti]+0 1 [Nb]+0125[Mo]) 0.17 <
[s0l.C] <022 (%47] A A 1 #AAA 2604 72} P4 7135 4 449 T§FE 5% )
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0.01~0.1%, Cr: 0.01~0.5%, Mo: 0.005~0.2%, P: 0.001~0.05%, S: 0.001~0.05%, N:
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[C] - (0.25[Ti]40.13[Nb]+0.125[Mo]), 0.17 < [s0l.C] < 0.22
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[3E1]
X lC |Si |Mn |Cr |Al [P S N (Mo |Ti |Nb [V |B
H 1 [0.22]1.01(1.62]0.7 [0.03 |0.012 [0.00 [0.00 [0.01]0.02 [0.03 [0.00 [0.001
A 3 5 4
B [0.19/0.8 1.7 [0.1 [0.03 |0.011 [0.00 [0.00 [0.01]0.02 [0.01 [0.00 [0.001
AD) 3 5 5 4
H 1 [0.19]0.62(1.55[0.2 [0.03 |0.015 [0.00 [0.00 |0.1 [0.03 [0.01 [0.00 [0.001
AR 5 3 4 5 5
Hl 1 [0.21]0.65(1.8 [0.15[0.03 |0.01 [0.00 [0.00 [0.07]0.02 [0.02 [0.00 [0.001
7¥4 6 5 5 1
Hl 1 [0.23|0.7 |1.6 0.4 [0.03 |0.01 [0.00 [0.00 |0.01]0.04 [0.03 [0.00 |0.000
VAR 4 4 1 5
H) 1 [0.18/0.8 [1.82]0.1 [0.03 |0.01 [0.00 [0.00 |0.06]0.00 [0.00 [0.00 [0.001
6 5 3 5 5 5 1
Hl [0.21/0.6 |1.88]0.1 [0.02 |0.009 [0.00 [0.00 [0.01]0.05 [0.04 [0.05 [0.001
37 7 3 4 5
Bl (0.2 |0.7 |1.65]0.15[0.03 |0.01 [0.00 [0.00 |0.1 |0.02 [0.03 [0.00 |0.002
7)8 3 4 3
w02 (0.8 1.6 0.3 [0.02 |0.006 [0.00 [0.00 [0.01]0.02 [0.02 [0.00 [0.001
A 5 2 4 5
v (0.2101.1 1.8 (0.2 [0.02 |0.007 [0.00 [0.00 |0.01]0.02 [0.02 [0.01 |0.000
A% 7 3 3 5 5
o 0.19|1 1.7 ]0.25[0.02 0.006 [0.00 [0.00 [0.1 [0.01 [0.02 [0.00 [0.001
AR 5 3 5 5 5
v 0.2 |1.45(1.7 0.4 [0.02 |0.01 [0.00 [0.00 |0.1 |0.01 [0.02 [0.00 |0.000
AT 5 3 4 5 5
- (0.18(1.5 1.8 [0.45[0.02 |0.006 [0.00 [0.00 [0.01]0.01 [0.01 [0.00 [0.001
AR 8 3 3 5 6
9w 019|120 ]0.35[0.03 |0.006 [0.00 [0.00 |0.01]0.03 [0.02 [0.00 |0.000
6 2 2 4 5 5 5
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[3%2]
A4 A | BAA @ [FA2G|[FDT( |[CTCC |42 |Temp( |Time(m
Y ) ) °0) ) =(°C) [°0) in.)
H 37+ |5.87 0210  [2308.0 |883 (379 |203 300 [280
H) 72 4.41 0.182  [2077.6 889  [319 211 300|240
H 3723 (4.52 0.168  [2093.8 897  [296 |216 300|600
H] 3L 7+4 |4.88 0.192 (21740 [901  [228 |165 280 (900
H 275 |5.15 0215  [2913.9 892 (383 |220 350 (900
H 3726 (4.52 0.171 1630.1 [909  [382 |250 250  [180
H] 3727 4.90 0.191  [2266.3 900  [430 |300 300|600
H] 278 |4.95 0.179 17355 |914  |120 |85 250 [300
g 7 |4.82 0.191 21159 (910  [265 |226 280 600
g 72 1478 0.200 22424 917 (383 |313 300|300
Wy 713 (4.81 0.171  [2026.8 903  [307 |257 300 (300
kg 7k4 15.09 0.182 2201.4 [898 (328 [274 300|600
g 72 (5012 0.174  [21124 [912  |379 315 300|500
w736 (5.02 0.178  [2168.4 892 349 |249 300|600
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[3%3]

Al A YS(MPa |TS(MP |T-El(%) |Bainite(% |Martensit |Ferrite(%) |Retained

) a) ) e(%) Austenite(
%)

vl 211255 [1427 |73 2 95 0 3

H] 372|765 986 16.5 26 72 1 1

Hl 2301021 1159 [10.4 15 83 0 2

H) 3 734(1143 1406 |7.8 2 98 0 0

H] 1175 (895 1055  |14.0 9 89 0 2
H76(1010 1344 |82 5 94 0 1

] 2L 7}+7|654 889 18.3 75 20 3 2

v 738 (1180  |1405 |7.6 2 98 0 0

U 7k11062 [1209  |12.1 0 92 0 8

dhrg 73211108 |1298  |11.5 1 89 0 10
7311070 1244|112 1 94 0 5

g 73411195 [1388  |10.9 0 93 0 7

W 7ks(1176 ¢ |1354 104 1 93 0 6
761189 1376 [10.8 0 94 0 6

ool e, BAA 1 WA 3 R Axx0E B s 0 A |
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AT
P13 1] T HF%Z, C: 0.15~0.25%, Si: 0.6~2.0%, Mn: 1.5~3.0%, Al: 0.01~0.1%, Cr:
0.01~0.5%, Mo: 0.005~0.2%, P: 0.001~0.05%, S: 0.001~0.05%, N:
0.001~0.01%, Nb: 0.003~0.1%, Ti: 0.003~0.1%, V: 0.003~0.1%, B
0.0005~0.005%, Y} ] Fe & 7|} B7}5 3l B &2 4ﬂ4ﬁ
sh7] A2 1R BAA 25 vESshE Al 5 S 2 sk Aol &

A7 E A7
U
-

A2 1:4.5 < [Mn]+12[sol CJ+2.5[Mo]+2[Cr]+300[B]+[V] < 5.3
YA A 2: [sol.C] = - (0.25[Ti]+0.13[Nb]+0.125[Mo]), 0.17 < [sol.C] <
0.22

773 2] A1kl oA,
A7) AATFT v A 222 H A BE 7 nl 2 ElAlo] E T} 85% o] Ato]
27 L2 EVo|EVF3415% 2 71 B § S EgteheE Ale
5407 sk Ao 58 27t dA7

7% 3] A28l Qo A,
A7 B4 g S Heto]| E " ool EE X etal, A Hgtol E
2 ool EL] 3h2 5H A g 1|kl A& ER o= 3= 1A o] 948
TR I PA R

%373 4] A1kl oA,
A7 AAZFH-L Q1 A7 7F 1200MPa ©]AFe) a1, e A1-8-0] 10% ©] 42l
AL ERO R = Ao 48 27t E A7)

7% 5] Al1&el] 2l oA
q71 a4 CETol FAEH Y= A SHeE
o e

o
o
o 3
ol H
e
=2
o
=

T
.
o] -3k x117]

rlr
2 12

O
-

7873 6] %=, C: 0.15~0.25%, Si: 0.6~2.0%, Mn: 1.5~3.0%, Al: 0.01~0.1%, Cr:
0.01~0.5%, Mo: 0.005~0.2%, P: 0.001~0.05%, S: 0.001~0.05%, N:
0.001~0.01%, Nb: 0.003~0.1%, Ti: 0.003~0.1%, V: 0.003~0.1%, B
0.0005~0.005%, -} ™ #] Fe % 71 Erly)el B42S xetEtar,
S #AA 1 L IAA] 25 WS £EFE E 1200~1350°CE 7 5=

s

7] 7R E LelH E 850~11500C9] 25 H ol A & 7kked 3o

X
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i
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A
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Temp (25[sol.C] + Log(Time)), 2000 <T< 2500

2: [sol.C] = [C] - (0.25[T1]+0.13[Nb]+0.125[Mo]), 0.17 < [sol.C]

+A
3:T

b4
0.22
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