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A high strength thick steel sheet includes the following components: 0.18 to 0.23 mass% of C; 0.1 to
0.5 mass% of Si; 1.0 to 2.0 mass% of Mn; 0.020 mass% or less of P; 0.010 mass% or less of S; greater than
0.5 mass% and 3.0 mass% or less of Cu; 0.25 to 2.0 mass% of Ni; 0.003 to 0.10 mass% of Nb; 0.05 t0 0.15
mass% of Al; 0.0003 to 0.0030 mass% of B; 0.006 mass% or less of N; and balance composed of Fe and
inevitable impurities. A weld crack sensitivity index Pcm of the high strength thick steel sheet is calculated
by Pcm =[C] +[Si]/ 30+ [Mn]/ 20+ [Cu] /20 + [Ni] / 60 + [Cr] /20 + [Mo] / 15 +[V]/ 10 + 5[B], and
is 0.39 mass% or less. Herein, [C], [Si], [Mn], [Cu], [Ni], [Cr], [Mo], [V], and [B] are the concentrations
(mass%) of C, Si, Mn, Cu, Ni, Cr, Mo, V, and B, respectively. The A3 transformation point is less than or
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equal to 850°C, a percentage value of a martensite structure is greater than or equal to 90%, the yield strength
is greater than or equal to 1300 MPa, and the tensile strength is greater than or equal to 1400 MPa and less
than or equal to 1650 MPa. A prior austenite grain size number N, is calculated by Ny, = -3 + logym using
an average number m of crystal grains per Imm? in a cross section of a sample piece of the high strength
thick steel sheet. If the tensile strength is less than 1550 MPa, the prior austenite grain size number Ny
satisfies the formula Ny, = ([TS] - 1400) > 0.006 + 7.0. If the tensile strength is greater than or equal to 1550
MPa, the prior austenite grain size number Ny satisfies the formula Ny, = ([TS] - 1550) x 0.01 +7.9. Herein,

[TS] (MPa) is the tensile strength.
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Nig A XMROBERSZAE - B4 RE 2%
NhCuhmE—FLAAULHNICAH B S E6Cuil
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EREEBFEZRR > THNIERHA£0.5%% L ~ 0.8%
MU EHROO%DUE - i BANIRZEBAE  WBHmE
EAH20%AXTFT - HE—FBFRBEL BTHENEZEHLE1.6%
RTF H13%LLTF -
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ZRFESAERICHHF - Reb » NbRAUEFZRFA
REH MR BERBAHALEHTE - Bk > NbEFHHo
0.003% A £ - BAREMEFZ MR > FTHENbix 4 £
0.005% A £ ~ 0.008% 34 £ %,0.011% 3% £ - {2 2 » 28 & b
AN ad Bt HFwELAL£0.10%2%TF - 123
BN FTIEH4£0.05% L F ~0.03%L4 F %£0.02% 8 F -

LAHERERXERBEAMLEZHEBRE TN B
BT Al FH/0.05%R L - A > B AAlE B S 5 fo K 85
TEMMEA > KAIFH ERE A0.15% - Al ik
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BRARZBAEKRKMEZ ARG LIEALE - HBEEZXRE
B& 48 4£0.0003% 4 L » 2 & » 24 mwBAiB0.0030% » %
HegRREME SR Bk BEX 50.0003% 1 L >
0.0030% A TF - & T#EARET HF K ER B LR BN KK
AR > AT A4 B E &9 F MR4% $]£0.0005% %,0.0008% * B &
4y b IR 41 4£0.0021%3%0.0015% -

EBEHRSAN AEHMNERGE S B ABN
PR SEBay i KR A MR - Bt > #HNE I 4 4£0.006% 1
F o

THW LA AT MEF S EFeRARTR 2 5%
Rameid RAEAzEnArang ML KR
THAEER>ZI > FHhCr~Mo~Vdey—#L E o

CreRERMRS  HBERAZAEKH - Bk > Cr
TT A A0.05% A £ o K > BB A Cre s i m i -
Bt Crtd i mREALISDUT - B THEMES > T
MCrEEHALE1.0%LTF ~ 0.5% A F £0.4% L F -

Mog i KMREH  HEBREHRAZF % - Bt
Mo 78 7T # #v0.03% 24 £ o EA P S L EH 3K
HEEHT BAHAHEBILZHE  RBE S ERG
faMo> ABRERABRELEERARE - M A > Mo & 518
LFE Bk Moty iR R EALO0S5%UTF « FTHRE BH
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VIR T & m0.01%R L - K> £AE KBEMZ AEAG R
BGEHT  BREMANEBRILZIHR KEFPESEHW
Vo ERERABKRLERAELRE - WA VERXSERL
FoRk VAWREZA0IODUT - RTREEZHBVEHE
#40.08% 4 F ~ 0.06% 3% F 0.04% A F °

A EZ R $E e RES 0 A do b AT k4R I3
M AARABAFGHRARTERBRERARATHDKXETZ
PcmfE039% A T4k - AR HHE—FSRE > FTE
%0.38%A F £0.37%XTF o

Pcm=[C]+[S1]/30+[Mn]/20+[Cu]/20+[Ni]/60+[Cr]/20+[Mo]/1
5+[V])/10+5[B]- - - (1)

st &  [C]~ [Si] ~ [Mn] ~ [Cu] ~ [Ni] ~ [Cr] ~ [Mo] ~ [V] ~
[B]%» % AC~Si~Mn~Cu-Ni~Cr~Mo~V-B#E &% -

sbsh 0 BB LR ERI  FTHA FTRHQK AT 28
% 2CeqE A0.80AF

Ceq=[C]+[Si]/24+[Mn]/6+[Ni)/40+[Cr])/5+[Mo]/4+[V]/14 - - -
(2)

BEOBREEFEAMMHAE -

Bh B LEEARTERGER B AR L &R
Lo AENDLE S HE A i BELL£1100C L E -

sboh o BATHM B AR EBERERBETORN L EE G
MABER - Bob - ARG LEATTEEHIEH ALY
BRI REENFKATZERTY > B FRE KB E
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B mTRERAL -EHib Bhothbx AdfmEeSax -
Mo EERABLELBEERZLEARRER D £42:865%
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BABRASGMIR 0 AR EASHEBI20C UL A
HEIOCU T ZERE » REBITRAS 22000 A F 2%
® KBRE - B RWHBBEERLESGHAEE L - (22 >
EAREBAREE BT LEACKRER L €4 8 &% R LA
BEBTCENREEHZEL B XK oBRBELREAS
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HHEHEEER  — o4 ARARTZIRARAKER L
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4.5~25mméy 48R o

StHEHEIR  FEERBE - B BE - R AH
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WERTFNES BIS~A6Z b BB R TN EGCe F 5 -

FERABE D -

[%1]
&1 (% &%)

MWEn| C|Si|Mn] P | S [Cu[Ni|Cr|Mo|AI|Nb| V| B N | Ceg*| Pcm** ({}g)

A ]0.204/0.21{1.72{0.002(0.002{0.79(0.54 0.07(0.011 0.0011]0.0039(0.513| 0.351 | 825

B ]0.197|0.31]1.72(/0.003(0.001{1.41{0.91 0.07/0.011 0.0013|0.003110.519( 0.386 | 810

C  10.221]0.23|1.35/0.002/|0.001{1.12/|0.64 0.07(0.014 0.0011{0.0033}0.472| 0.368 | 807

D ]0.187[0.18|1.21{0.004/0.003(2.11]1.11 0.08/0.017 0.0012]0.0036[0.424 0.384 | 802
0.198]0.16|1.54{0.012{0.002{1.47{1.11 0.06{0.015 0.0012/0.0032{0.489| 0.378 | 808

®
& xb
m

15 F (0.201]0.13(1.33|0.004(0.002]1.28/0.69]0.55 0.07,0.013 0.0013]0.0032/0.555( 0.381 ( 802
G |0.191]0.15{1.46/0.004/0.002|1.05(0.70, 0.35[0.07{0.017 0.0021{0.0038|0.546| 0.367 | 830
H  {0.194({0.31}1.88(0.003/0.002{1.19(0.67 0.08|0.027(0.054(0.0012]0.0029( 0.541| 0.380 | 815

Dt

0.197)0.21]1.15]0.003]0.002 1.34{0.82(0.32]0.15/0.08]0.012|0.035(0.0012{0.0031| 0.522| 0.378 | 821

J10.201/0.24]1.48}0.003{0.001/|1.12{0.58/0.41|0.11(0.09/|0.015 0.0015{0.0045{0.582| 0.384 | 814

*Ceq=C+Si/24+Mn/6+Ni/40+Cr/5+Mo/4+V/14
**Pcm= C+Si/30+Mn/20+Cu/20+Ni/60+Cr/20+Mo/15+V/10+5B
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[%2]
&2 (% %)
g C | Si(Mn| P] S |Qu|NN|CG|Mo|AI|Nb| V| B NCeq*Pan**(%‘)
K |0.164/0.32(1.89{0.004(0.002(1.35|0.75 0.06/0.016 0.0013(0.0034|0.511| 0.356 | 817
L [0.251]0.25(1.16/0.005|0.001{1.05[0.66 0.07/0.012 0.0012{0.0035|0.471( 0.387 | 804
M [0.192|0.01{1.77|0.004|0.001|1.37{0.74 0.08/0.009 0.0012(0.0042|0.506| 0.368 | 799
N ]0.197|0.79(1.51|0.006(0.001|1.38|0.85 0.06/0.012 0.0008/0.0029|0.503( 0.386 | 844
O (0.211[0.35]0.71]0.003|0.002|1.41{0.95 0.06/0.018 0.0011(0.0040|0.368) 0.350 | 830
P |0.189]0.15/2.32/0.003|0.002|1.05|0.65 0.06{0.016 0.0012(0.0039|0.598| 0.379 | 805
Q [0.192( 0.3 |1.77/0.026|0.002|1.32|0.84 0.08/0.014 0.0014|0.0034|0.521{0.378 | 810
R |0.199]0.24|1.66(0.005(0.013|1.52(0.92 0.06(0.015 0.0009|0.0029|0.509( 0.386 | 806
S 10.215/0.32|1.92/0.004/0.001(0.30{ 1.21 0.06/0.016 0.0008|0.0032(0.579{ 0.361 | 805
T |0.182|0.12|1.25(0.005(0.002(3.42]0.42 0.06[0.017 0.0011{0.0033(0.406| 0.432 | 812
Bl U [0.202|0.24]1.47/0.004[0.002|135(0.18 0.07[0.016 0.00120.0029{0.462| 0.360 | 840
Z V. [0.192{0.25]1.03|0.003{0.001|1.05]0.87(1.65 0.06/0.014 0.0014]0.0034(0.726| 0.408 | 804
W 10.192/0.20{1.05/0.005|0.002|1.38/|0.74 0.67/0.08(0.019 0.0012|0.0029(0.561|0.383 | 830
X 10.199{0.24]1.35(0.006(0.001(1.75/0.87 0.22[0.017 0.0012{0.0032(0.456| 0.383 | 818
Y [0212(0.24|1.61]0.004|0.002|1.25|0.67 0.09/0.001 0.0014|0.0041(0.507{ 0.381 | 810
Z |0.209]0.28{1.41]0.003(0.002|1.46(0.86 0.070.133 0.0015{0.0035[0.477| 0.384 | 809
AA [0.204{0.29]1.55/0.004(0.002|1.08]0.61 0.06{0.014(0.188]0.0015|0.0033|0.503| 0.382 | 820
AB [0.197/0.311.45/0.003|0.001{1.56|0.80 0.07(0.016 0.0001(0.0032|0.472| 0.372 | 811
AC [0.201]0.25[1.25/0.003(0.002|1.34(0.95 0.07/0.015 0.0052(0.0033|0.444| 0.381 | 809
AD |0.2110.24(1.52}0.003{0.001|1.32|0.87 0.06|0.014 0.0012{0.0093(0.496| 0.382 | 812
AE [0.218(0.24(1.75]0.003(0.002| 1.68(0.85 0.07/0.015 0.0013(0.0041{0.541{ 0.418 | 806
AF |0.185|0.44|1.05/0.003(0.003(1.02{0.41{0.92 0.12{0.012 0.0013{0.0033(0.573| 0.363 | 856

*Ceq=C+Si/24+Mn/6+Ni/40+Cr/5+Mo/4+V/14
**Pcm= C+Si/30+Mn/20+Cu/20+Ni/60+Cr/20+Mo/15+V/10+5B
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[ %3]
%3
T P :zggﬁ HRER| A | 600C~300C | mitiite|mk
SRR | A (cm) '(ec) 2 B u‘i’} /Ni%iﬁ)% ?é\'eﬂi%fi(éfﬁ—{ﬁ) ‘%’%«Eiﬁ ij‘i&)ﬁ
n b £ () <) (9] ("C/sec) )y 10O
1 [al2s | 1150 40 863 | 860 25 <200 |250
2 [B[ 12| 1150 45 870 | 865 92 <200 |200
3 |B[2s5 | 1150 40 871 | 835 26 <200 |200
4 [clas]| 1200 60 880 | 835 163 <200 |250
5 [cl2s | 1150 45 872 | 835 29 <200 [250
6 [D|25 | 1150 45 864 | 835 22 <200 |250
%7 [E|25 | 1150 50 860 | 840 26 <200 [300
o Z} 8 |E]16 | 1150 55 866 | 835 57 <200 |225
9 [F|2s | 1150 45 875 | 830 25 <200 |300
10 [G| 25 | 1200 50 861 | 855 28 <200 |250
11 [H] 8 | 1150 60 865 | 840 101 <200 |225
12 [H] 25 | 1150 35 864 | 840 22 <200 |250
13 [1]25 | 1150 55 878 | 850 26 <200 |225
. 14 [1]25 | 1150 45 866 | 840 29 <200 [200
[ %4]
%4
o |78 EZZ R s yeas | e || 20°C &
" KRN % B )4 Haw | 4R (opm) | (ppm) Hc/HE| &
S :d %) (MPa) | (MPa) | & % | & 2% (@)
1 [ 79 | >90 [ 13a1 | 1508 | &4 | &# |042]006]| 7.0 | 57
® 2| 88 | >90 | 1425 | 1574 | — o# |031004]| 78 | 51
3| 100 [ >90 [ 1391 [ 1534 | &% | 24 |020]002]145] 56
4| 94 | >90 | 1389 | 1561 | — 44 |031|004] 78 | 67%
s| 97 | >90 [ 1338 [ 1492 | &4 | &# |045]|001|450] 64
6 | 103 | >90 | 1377 [ 1552 | &% | &# |030]002|150] 55
f@ 7| 98 [ >90 [ 1371 [ 1539 | 24 | a# |042]|006]| 7.0 | 65
s8] 100 | >90 [1381 | 1541 | — &4 |032]002]160] 57
9| 102 | >90 [ 1402 [ 1580 | 2% | 2# [028|003]| 93 | 48
10 89 | >90 [ 1357 | 1520 | &4 | &# |045|004]| 113 51
11| 98 | >90 | 1389 | 1542 | — 44 |036[0.01 360 50+
12 95 [ >90 [ 1387 | 1517 | &4 | &# |046]002]|23.0| 52
13 87 | >90 [ 1364 | 1555 | &# | &# |050|004]|12.5]| 57
14 101 | >90 [ 1398 | 1612 | &4 | &# |027]001]27.0| 50

*ARTRELERBA(RAT R A AR L BB L)
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[ %5]
%5
930C X F 600°C ~300°C | Avig A &
@ [P lam | "R | seocmr | BEE | AR N iear |wex | X
| % | (mm) "ffc’f'; wrnng | FER AR eriw | 2 | R
Y % (%) - (°C /sec) (C) (,’5 )
15 | K 25 1150 50 863 840 24 <200 |225
16 | L 25 1150 45 872 835 25 <200 |250
17 | M 25 1150 55 880 840 29 <200 {250
18 | N 25 1150 50 871 865 29 <200 | 225
19 | O 25 1150 50 865 850 24 <200 | 225
20 | P 25 1150 50 864 835 24 <200 | 250
21 Q 25 1150 45 869 840 26 <200 | 200
22 { R 25 1150 45 880 840 25 <200 [250
23 | S 25 1150 60 864 850 27 <200 | 250
24 | T 25 1150 50 880 845 25 <200 (250
25 | ¥V 25 1150 50 866 865 27 <200 | 250
26 | U 25 1150 55 869 835 28 <200 | 225
27 | W 25 1150 45 867 855 26 <200 {250
28 | X 25 1150 50 880 840 24 <200 225
29 | Y 25 1150 45 862 840 25 <200 |225
tk 30 Z 25 1150 40 873 840 29 <200 | 225
Z 31 |AA| 25 1150 50 871 850 26 <200 {250
32 |AB| 25 1150 45 869 840 25 <200 | 250
33 [AC| 25 1150 50 867 840 28 <200 | 250
34 |AD]| 25 1150 45 865 850 26 <200 (250
35 |AE| 25 1150 45 872 840 26 <200 |250
36 ([AF] 25 1150 45 865 880 24 <200 |225
37 1C 25 1000 45 866 840 25 <200 |250
38 | A 25 1150 20 862 840 25 <200 |[225
39 | B 25 1150 45 868 885 28 <200 |225
40 | C 25 1150 55 867 850 15 <200 | 250
41 A 25 1150 45 868 850 26 <200 &
42 | A 25 1150 50 868 850 27 <200 [350
43 | A 25 1150 50 871 850 27 <200 (450
44 | A | 25 | 1150 80 864 840 24 <200 |225
45 | A 25 1150 50 820 850 26 <200 |250
46 | A 25 1150 50 867 850 21 300 250
26
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[ %6]
6
mamm| BE | e | R 20C

i e gﬂ%% peine e et N (oo opmy | HEHE A
15 9.4 | >90 (1249 [ 1438 | &4 | &% [047[0.03]15.7] 64
16{ 10.0 | >90 | 1460 | 1699 | x4 4 |F & #[0.21[0.09] 2.3 | 29
17 9.4 [ >90 (1331 | 1495 | &# | &# |0.35[0.03[11.7] 19
18 8.2 | >90 | 1365 | 1551 | &% | & |0.20[0.08] 25 | 17
190 93 [ >90 | 1277 | 1451 | &# | &4 [0.39]0.04] 9.8 | 60
20 9.6 | >90 | 1452 | 1644 | a4 | &4 [0.27[0.07] 3.9 | 21
21 9.1 | >90 [ 1350 | 1520 | R &4 | &4 [0.31]0.14] 2.2 | 39
22 9.4 [ >90 (1370 | 1539 | &4 | &4 [0.150.08] 1.9 | 31
23| 83 | >90 [ 1391 | 1561 | &# | &4 |032[0.12] 2.7 | 60
24 8.1 | >90 | 1421 | 1610 | *4#% | &4 ]0.26/0.03| 8.7 | 29
25 7.9 | >90 1338 | 1515 | &# | &# |0.38]0.04] 9.5 | 22
26 9.1 | >90 | 1430 [ 1619 | 44 | &4 [022]0.05] 4.4 | 34
27| 8.6 | >90 | 1419 [ 1611 | &4 | &# [0.21(0.06]| 35| 19
28 9.1 [ >90 (1345 | 1529 | &# | &# [0.35/0.03/11.7] 21
20| 7.3 [ >90[1397 [ 1564 | &4 | &# |0.12/0.05] 2.4 | 35

30| 8.7 [ >90 [ 1399 [ 1576 | ot | &4 [0.26[0.07] 3.7 | 39

#

w(31] 89 [ >90 ] 1400 [ 1608 | &4 | &4 [0.36]0.09] 4.0 | 16
321 92 | 75 [1266 [ 1452 | &% | &% [0.48]0.04]12.0
33| 88 [ >90 (1380 | 1550 | &# | &# |0.31/0.07] 4.4 | 20
34 8.4 | 80 [1277] 1409 | &# | &#% [0.42]0.03]14.0] 30
35| 8.8 | >90 [ 1360 | 1540 | R&a# | &4 [0.31]0.05] 6.2 | 36
36 7.4 | >90 (1389 [ 1559 | &# | &# |0.14[0.05] 2.8 | 55
370 2.3 | >90 [ 1325 [ 1561 | &# | &4#% [0.09/0.04] 2.3 | 36
38| 6.8 | >90 [ 1354 | 1578 | &#% | &4 [0.11]0.04] 2.8 | 42
39( 7.1 | >90 [ 1369 | 1564 | &4 | &4 [0.09(0.04] 2.3 | 8
40 8.7 | 60 |1177 [ 1389 | &# | &# |0.52]0.03(17.3] 75
41 89 | >90 | 1275 [ 1611 | 2% | &#% [0.27[0.03] 9.0 | 54
420 92 [ >90 | 1382 | 1480 | &4 | & [0.47]0.10] 4.7 | 19
43 9.2 | >90 | 1272 [ 1351 | &# | &4# [0.84]0.19] 4.4 | 45
44| 6.9 [ >90 | 1385 | 1482 [ &4 | & [0.12]0.05( 24 | 55
45| 6.8 | >90 | 1402 [ 1506 | &# | &4 [0.11]0.05] 2.2 | 42
46| 8.4 | 50 1312|1387 | &4 | &# [024[0.07]3.4 | 54

IR R R R (AR R AR R BRAE )
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PR EFodi i ig BRI RIRIISZ 2201 ¥ R E 2 1A
?ﬁﬁm*&s&}% RBBIIS Z 2241 & Z i KR B AT R T -
G 1K 3% B 4;1300MPauJ—_;A,/\;rx B 3% E L1400~ 1650
MPa % & # -

A1 &R BT B Aok E SR8 0 & A JIS G 0551(2005)8 7 7%
BATRIE " MBBEBA EHEBERHEB LT
(@) ~ ()& A &4 -

B ERmE MO AR, E  ERAKRAKRE TSR
WERB Z oo WFEAXNEFHME > £500045 0942 £ TF
#20umx30umey $o EMSERIFHBE - BT ERAET P XM
HHMAROEH  REBHOTFHEE D M 98 ag
%% o SLBF 0 RRoE BR A& &) £ HEF H (dislocation density)
% A30CUTHEBRKAREY - E4 REMEHZTAR
¢ (cementite)e R pb M B R AR TR E WA KREE T -

B EEEESNE RIS Z31S8v R e zyRma R
BRI EATIHE MBI HRAORE BT HHI2-4-8 -
112 4b 230 2 25mm » & 474 % 15k]/cmiy CO 2 8 - R &R
HR O ABARBEITSCToRRIFEXFEHORIE AL
oo B SHARERR2Smme) T B2 4~ 8~ 112 48
R EHABRMNEFHEMEER —R>ZEHHF3 57 1248
Bl > S gmyR & R -

B EE BT RJISZ 2248 MR 2 F ik 0 £
JIS 15k mh (ERXR O KRE TR AARARGLE S
QEAZHE) BITIB0RE AW RAREMMEN S & F &
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f Z M R1E A B H -

HIBAE BB R BN REEERY TEBERBEREA
THe, R "HRBBEFEANZHEH A EZHE | - Hc/HEA %38 »
FEARIEFE RAFH R -

HFBHMH  RRETOHRHALEL TG ZHEAMKR
JISZ 2201 455 R tb3kB h > #H3ERBM A £-20C #4547 E 1k
BRAR - FELERBARKAEZTHME  AZFHEL
21N LB BAR - B MARESImeHAIR(T A 11D)Z
£ ASmmZ MR R LLRBR A > RELSmme 48R (F 5%
BIFAEAImmZ PR HRLRXBRA - W IR+TWHE
EEBm R RBE o RA4R AL RB L AR ESFOFE
AR K 10mm) 2 B K RE 4274 L A B AR A -

A AR EERERAE +E % T H % 2 Formastor-
FII > 2A2.5°C /948 2 #Hi8 i& B 4% 5 #) A 34 % B8R 580 & Ao 0 58]
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BE RIRK2Y W TERKZACLE2ARD ER)
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SR ERMARRERE S KX
HIGH STRENGTH THICK STEEL SHEET AND PRODUCING METHOD
THEREFOR

= PXEARE

AEAGHMPN—REESEEREAR EHBANSH  UE %3
C:0.18%1A £ » 0.23% A F : Si:0.1%A E » 0.5%LF ; Mn : 1.0% X
£ 2.0%8LF;P:0.020%54 F 5 S:0.010%4F ; Cu: #3i80.5% > 3.0%
AF 5 Nit 0.25%84 £ > 2.0%2ATF 5 Nb : 0.003% 24 £ > 0.10% L F ;
Al 1 0.05% 24 £ > 0.15% 52 F : B : 0.0003% 24 £ » 0.0030% 4 F ; N :
0.006% A F ; fltr3fn FeR AT @B b 256 B4R > mA > _[C]-
[Si] >~ [Mn] ~[Cu]~ [Ni]~ [Cr]~[Mo]~[V]~[B]4# % %5%C -~ Si-~
Mn->Cu-~Ni~Cr~Mo-V - -B#YyRE(YEE%) » BF &% R &Pcm=
[C]+[Si]/30+ [Mn]/20+ [Cu]/20+[Ni]/ 60+[Cr]/20+ [Mo]/15+
[VI/10+5[B] & th 2 12 48 # S SR M 35 42 Pcm 42 0.39% 4 F &9 % & 42
B AcaBEIEAS0OCUT  REfsa®ks,s 2890%% > Bk
B A1300MPask L » 4idr 3% & A 1400MPast b B £ 1650MPait F ; it
Sh o BB EA ABIMMRAB A B G PHLEREn K
Ny=-3+logymBE K 2 1 LA M OB L LR ERHUN, EBTERBBE
RAARITSIMPa)&y 5 & > & A7 il HL 3w 3% B /) % 1550MPas% » % 2
N, = ([TS]-1400)x0.006+7.0 > & A7 i i 4 5% B £ 1550MPask b 8% > ;%
R N,= ([TS]-1550)x0.0147.9 -
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A high strength thick steel sheet includes the following components: 0.18 to 0.23

mass% of C; 0.1 to 0.5 mass% of Si; 1.0 to 2.0 mass% of Mn; 0.020 mass% or less of P;
0.010 mass% or less of S; greater than 0.5 mass% and 3.0 mass% or less of Cu; 0.25 to
2.0 mass% of Ni; 0.003 to 0.10 mass% of Nb; 0.05 to 0.15 mass% of Al; 0.0003 to
0.0030 mass% of B; 0.006 mass% or less of N; and balance composed of Fe and
inevitable impurities. A weld crack sensitivity index Pcm of the high strength thick
steel sheet is calculated by Pcm = [C] + [Si] / 30 + [Mn] /20 + [Cu] / 20 + [Ni] / 60 +
[Cr}/20 + [Mo] /15 + [V]/ 10 + 5[B], and is 0.39 mass% or less. Herein, [C], [Si],
[Mn], [Cu], [Ni], [Cr], [Mo], [V], and [B] are the concentrations (mass%) of C, Si, Mn,
Cu, Ni, Cr, Mo, V, and B, respectively. The A transformation point is less than or
equal to 850°C, a percentage value of a martensite structure is greater than or equal to
90%, the yield strength is greater than or equal to 1300 MPa, and the tensile strength is
greater than or equal to 1400 MPa and less than or equal to 1650 MPa. A prior
austenite grain size number Ny is calculated by Ny = -3 + logom using an average number
m of crystal grains per 1mm? in a cross section of a sample piece of the high strength

- thick steel sheet. If the tensile strength is less than 1550 MPa, the prior austenite grain
size number Ny satisfies the formula Ny = ([TS] - 1400) x 0.006 + 7.0. If the tensile
strength is greater than or equal to 1550 MPa, the prior austenite grain size number Ny
satisfies the formula Ny = ([TS] - 1550) x 0.01 + 7.9. Herein, [TS] (MPa) is the tensile

strength.
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~HHEAEE
—HRRERMAR  RBRMENSE XY &%t

C:0.18% E » 0.23% % F

Si:0.1% E » 0.5% 8 F

Mn: 1.0%322 £ > 2.0% X F

P: 0.020% A F

S:0.010%F

Cu: #i80.5% ° 3.0% % F

Ni:025%K E » 2.0%K TF

Nb : 0.003% 3% E » 0.10% A F

Al 0.05%4 £ » 0.15% X F

B : 0.0003% % L > 0.0030% 3% F

N : 0.006% X TF -

MERA s dFeR A TR 2B @k > @ AE[C] -
[Si] » [Mn] ~ [Cu] ~ [Ni] ~ [Cr] ~ [Mo] ~ [V] ~ [B]
A% #HC~Si~Mn~Cu-~Ni~Cr~Mo-V-B#yit & (%
D)% > B A % R &Pem = [CJ]+[Si] /30+[Mn]/
20+[Cu]/20+[Ni]/60+[Cr]/20+[Mo]/15+[V]/10+5[B]
Eh2R B X8R HIERBPcmA039% U F 2 i
A

A %2 A850C T » MeEfdas»EBI0%
M E o K 3% B A 1300MPast b 0 $id 3% & A 1400MPa
B 1650MPasx F » M B> i % Ko » A& 1mm* X4 A

B @2 384 & #m K}IE:N = 3+10g2m-§- Bz i &k
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MERE R RREN - EFATHERIEBE ZT K
[TS](MPa) ey 1 % ¢ » & A7 3 4L 42 3% & & & 1550MPa
B > % AN, = ([TS]-1400)x0.006+7.0 » & AT i $r 5% B
#£1550MPast b8 > % 2N, 2 ([TS]- 1550)x0.01+7.9 -

P FEAEEARIEAL RS REREAR 0 L

TR UH T B3t
Cr: 0.05% 5 L 1.5% A F
0:0.03%% Lk > 0.5%%F
V:0.01% E > 0.10% % F
Z PR E -

P HEEARBEIARA2ALRY B BERAR H

RE A4 5mmik E25mmEL F o
—HSBERARAOERET L ABMUAEANGHBELA L
FPHEMNBER R IARNFS 2B ZRIA T AR A &
4 K A # E1100°C R L 5

WATHEIBOC U T 860 C A LW BEHEZ EMIR
Bk & BH30%A L > 65% A F » 3t 4£860°C X4 L i 47 &
RAE 2B AW AIRE45mmEL b 25mmk F 2 48
R

BN AT AAAR B e B E AG#E 4 25 +20°C 4
L mBA8IOCUTXBE ;

Rk 0 A 600°C 2300°C &k 2 AT H4AR AR B P
WSR2 R A Bp ik B A 20°C /sec ik b a4 Bp R 4 i AT
Haig o 4p 2200°C A F
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