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(57) Abstract: The present invention relates to a steel
sheet having excellent brittle crack resistance at a
base and a welding heat affected zone, and particular-
ly to a high strength steel sheet having excellent brit-
tle crack resistance and a method for manufacturing
the same, wherein the steel sheet comprises, by
weight%, C: 0.02 to 0.06%, Si: 0.1% or lower, Mn:
1.5 t0 2.0%, P: 0.012% or lower, S: 0.003% or lower,
Ni: 0.5 to 1.5%, Al 0.003 to 0.015%, Ti: 0.005 to
0.02%, Nb: 0.005 to 0.015%, N: 0.002 to 0.006%,
and the balance Fe and unavoidable impurities,
wherein the value of C+0.5S8i-0.1Ni+6Al+3Nb is
0.1% or lower.
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A d5-0.8 FH45kImme] &5 YAF R 747t FB 2 F0] = of
4% YA (Flux Cored Arc Welding)} #+& o} 1 8% " (Submerged Arc
1} =

Welding) &= 831 8§l v}, &4 € Al & B -9k vh33 712 2 BS7448 7f A o]
o)Al T AN O R TFeetal &4 &84 A A H 2dE F ool
V|2 DS AP S - -40°Col A 3WA CTOD A& =3 8kat, 71 =
HAagko 2 ekl

[112]

[113] 1 ol Dol Ao et IR, 1Y Al UXH—“%SE}
& 2ol &) ZHz} -60°C S} -40°Col A H 71 g4 CTOD 742 3% 39|

e AT o] 7] A, 32 300 LFERE €-A] CTOD 4k 370 9] Al g gk S-oll A 7+

w2 32 YERH, CTOD-60- B A -0l ti 3l & 714 -60°C CTOD A ¥l 4k,

CTOD-40+> &7 &g -0l tialf 8 715 -40°C CTOD 4| 3§k o v] gkt

Al )L

ﬂlO

[114]
[115]

L
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TH |C |Si [Mn [P S INi |Al |Ti |[Nb |N Cu |C+0.5Si-0.1
Ni+6Al+3N
b

g o)) 10.03 (0.0 1.5 [0.00 [0.00 [1.3 [0.00 [0.01 [0.01 |0.005 |- [0.014

1 9 |5 |7 |3 3 0 |7 |2 3 8

g o] 10.04 [0.0 1.8 [0.00 [0.00 [0.6 [0.01 [0.00 [0.00 |0.003 |- [0.086

2 5 4 |0 |4 2 18 2 |8 6 6

g o] 10.02 (0.0 [1.7 [0.00 [0.00 |1.1 [0.01 [0.00 [0.01 [0.005 |- |0.045

3 3 7 5 |5 3 |4 o |6 3 1

g o] 10.04 (0.0 [1.7 [0.00 [0.00 |1.4 [0.01 [0.00 [0.00 |0.005|- ]0.015

4 6 |4 |13 |3 3 1 12 |7 6 5

o
2

0.04 (0.1 |1.5 {0.00 |0.00 |1.1 |0.00 |0.00 {0.01 {0.002 [0.1 |0.039

0.02 (0.0 |1.8 [0.00 |0.00 |1.1 [0.01 ]0.01 [0.01 [0.005 |- ]0.047

o,
2

g o] 10.04 (0.0 1.7 [0.00 [0.00 |0.8 [0.00 [0.00 [0.01 [0.004 |- |0.087
7 6 |8 |7 6 2 2 9 |9 0 3

g o)) 10.02 (0.0 1.7 [0.00 [0.00 [1.0 [0.00 [0.00 [0.01 |0.002 [0.2 |0.014
8 5 4 13 |6 1 2 |6 |7 1 9 9

g o)) 10.04 (0.0 1.7 [0.00 [0.00 |1.4 [0.01 [0.01 [0.00 |0.005 |- [0.044
9 4 19 |6 |4 1 5 |4 1 5 0

- of] 10.03 (0.0 (1.7 [0.00 [0.00 [0.8 [0.00 [0.00 [0.00 0.005 |- [0.058
10 7 |15 |7 |3 2 4 9 |9 9 2

g o] 10.04 (0.0 [1.7 [0.00 [0.00 |1.0 [0.01 [0.00 [0.00 |0.003 |- |0.077
11 4 |7 |8 |7 2 19 |4 |7 7 1

g o] 10.04 (0.0 1.5 [0.00 [0.00 [1.3 [0.00 [0.01 [0.01 |0.005 |- [0.014
12 2 13 |5 |4 2 1 9 |2 2 9

g o] 10.05 (0.0 1.6 [0.00 [0.00 |1.0 [0.00 [0.01 [0.01 [0.004 |- ]0.038
13 0 3 |5 |3 2 15 6 |6 5 9

g o)) 10.05 (0.0 1.5 [0.00 [0.00 [1.4 [0.01 [0.01 [0.01 |0.002 |- ]0.064
14 6 |7 |12 |3 2 4 3 |0 3 9

g o)) 10.04 (0.0 1.7 [0.00 [0.00 [0.8 [0.01 [0.00 [0.00 |0.004 [0.2 |0.092
15 0o |6 [t |5 |1 13 |13 (7 |9 |7 |3

&
ok
2

0.02 (0.0 |1.8 [0.00 |0.00 |1.3 [0.01 |0.01 [0.01 [0.003 |- |0.034
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16 0 7 5 |5 2 0 |1 4 4 4
"l aze] 10.04 0.0 (1.7 [0.00 |0.00 |0.7 |0.01 |0.00 [0.01 [0.004 |- |0.127
1 7 7 |7 |6 1 8 |3 9 5 1
Hl a2 o] 10.05 (0.1 [1.8 [0.00 |0.00 |0.8 [0.02 [0.00 [0.00 [0.004 |- |0.199
2 6 5 I8 |3 2 5 |1 9 9 7
"l aze]l 10.04 0.0 (1.7 [0.00 0.00 [0.7 |0.01 |0.01 [0.02 [0.005 |- |0.160
3 7 g |1 |3 3 I |3 3 1 0
"] aze]l 10.06 (0.0 [1.6 [0.00 |0.00 |0.6 |0.00 |0.00 [0.01 [0.005|- |0.093
4 9 5 |7 |4 1 9 |5 8 2 1
"l aze] 10.03 0.0 [1.7 [0.00 |0.00 |0.3 |0.01 |0.00 [0.01 [0.003 |- |0.158
5 8 9 2 |5 1 8 |3 8 2 3
vl aze]l 10.03 0.0 (1.7 [0.00 0.00 [1.4 |0.00 |0.00 [0.01 [0.003 |- [0.014
6 7 9 |7 |7 2 7 |7 9 3 7
"l aze]l 10.04 0.0 [1.6 [0.00 {0.00 [1.3 |0.00 |0.00 [0.01 [0.005|- ]0.012
7 5 319 |3 3 3 |8 9 2 9
"l aze]l 10.04 0.0 (1.7 [0.00 |0.00 [1.0 |0.00 |0.01 [0.01 [0.004 |- |0.048
8 3 9 (0 |3 3 g8 |4 1 4 9
H] aze]l 10.05 (0.0 [1.8 [0.00 |0.00 [0.9 |0.01 |0.00 [0.01 [0.003 |- |0.135
9 5 8 12 |6 2 2 |5 5 4 1

[116]
[117] 3t2
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kg of 1 11071 41 768 42 391 4.5 95
6

Wl o]l (1057 |41 744 54 396 5.0 81
W alel2 11096 |43 775 47 519 4.8 87
Hael3 11096 |59 775 42 527 5.1 82
H)alell4 1048 |48 727 50 380 4.9 92
W) ale]5 11057 |50 744 48 440 7.3 87
H)alel6 1087 |30 734 50 422 3.6 83
v el 7 (1071 42 790 31 642 7.5 85
W a8 1156 |42 756 45 435 4.1 91
1] o9 (1091 41 709 49 537 2.1 76

[118]

[119] 3£ 3
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T BA - SHEAGFF
Fraddy |4 (147 |CTOD- |0.8k)/mn 4.5kJ/mm
A7) (um)  |%=(MPa |%(MPa [60(mm) |CTOD-40(mm) |{CTOD-40(mm)
) )
gl (17 435 533 0.89  |0.88 0.64
g2 |26 453 557 0.45  0.43 0.28
g a3 (21 441 558 0.57  [0.60 0.41
g o4 (12 432 547 1.02 0.61 0.57
g o5 |26 458 551 0.49  |0.67 0.55
g o6 |14 432 539 090 (048 0.50
g7 (27 456 553 035  |0.55 0.26
Wgolg |11 439 547 0.99 0.70 0.56
g |15 449 548 0.86  [0.49 0.34
g o] 10 |29 458 566 028  |0.68 0.42
g e 11 (11 447 543 1.08 0.44 0.41
g ol 12 (29 429 531 031  [0.72 0.62
g o) 13 |25 441 547 0.45 0.68 0.46
g ol 14 (13 458 566 0.89  |0.58 0.41
gl 15 |15 444 553 081  |0.31 0.30
gl 16 (13 437 536 092  |0.44 0.47
Hlalel1 (20 442 549 042 ]0.29 0.14
Halof]2 |21 431 528 0.43  (0.09 0.05
nae)3 (19 427 532 0.75  |0.12 0.07
Haloll4 (22 439 541 054  (0.17 0.10
Hjnlo5 |35 401 487 023  |0.19 0.04
Hlalo6 |42 448 548 0.14  [0.40 0.60
H]aLe7 (39 395 509 0.18  |0.37 0.43
njalelg |45 437 535 0.11  [0.42 0.29
HaLa9 |16 388 491 0.71 031 0.14
[120]
[121] 2o 24 H Az a3t g ol 1~162 &2 Erg ol A A 2] gk
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[122]
[123]

[124]
[125]

[126]
[127]
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AT
%, C: 0.02~0.06%, Si: 0.1% ©]3}, Mn: 1.5~2.0%, P:
0.012%°] 3}, S: 0.003% ©]3}, Ni: 0.5~1.5%, Al: 0.003~0.015%, Ti:
0.005~0.02%, Nb: 0.005~0.015%, N: 0.002~0.006%, L} 7] #] += Fe 2
B7Mo ek BeEg Eekel,
C+0.5Si-0.1Ni+6A1+3Nb ko] 0.1% ©]38}l HA 74 ¢4

x1 B} A] o] S} e LA A

g3 10l 9lef A,
7] 332 Cu: 0.35% ©| 35 F7HH o= Eghale= A+
Y A A o] ek L= A

g
7% 100 Qlof A,

71 o] A FA ROl A AR RA S R 0 2 S ¢
AR A7 155 o) A AR Aol = = 2 4 500071 ©] /<]
AR 71 21 A7) 7Y 5%l 48 AHHES] H
G A Fo] 30umo] 3HE Zhi= FHA 7 HA A o] %k
ELPARSIA S

gk 30 o)A,

A7) i) A AR 24 & gol E| wo]uo] E W o] 5o
kA S o] sl HA 7 HA A o] % n g =
AR

8k 190 9lof A,

A7) 73 ko] B H3= -60°C §FA] CTOD %ko] 0.25mn o] A<
w5l al, 25 A FY(HAZ) = -40°C 4] CTOD a}co 0.25mm
o]/gk.% o O]_L A 7 Ay x1 B} A] o] S} o 1 E 7F
SR, C: 0.02~0.06%, Si: 0.1% ©] 3}, Mn: 1.5~2.0%, P:

0.012%°] 3}, S: 0.003% ©]3}, Ni: 0.5~1.5%, Al: 0.003~0.015%, Ti:
0.005~0.02%, Nb: 0.005~0.015%, N: 0.002~0.006%, 1} A| = Fe
B7Mo ek BeEg Eekel,

C+0.5Si-0.1Ni+6A1+3Nb Fko] 0.1% ©]3tS whsel= 7 & n &
1000~1100°C2] &L 9 2 71dsl+= 1;

A7) 7FA | el B 5 950°C o] o] =0l =4 FEE 40%
ol o ® st A,

A7) 294 3-700~800°C 2] L= 9] of| A mpite] okl Bl vk
1)

N

471 sk | RS B askeE 9

2 23tabe HA 7D A AgtA o] S8k g ko]
A=
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