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(57) Abstract: Disclosed in the present invention is an ultrahigh-strength steel plate having a high r value, comprising, in the thickness
direction, an upper surface layer, a middle layer, and a lower surface layer. The main bodies of the microstructures of the upper surface
layer and the lower surface layer are ferrite, and the carbon content of the upper sutface layer and the carbon content of the lower
surface layer are both less than or equal to 0.025%; the mass percentages of chemical elements in the upper surface layer and in the
lower surface layer respectively meet: Ti-3.42N-3.98C>0; and the main body of the microstructure of the middle layer is at least one
of tempered martensite and bainite. Correspondingly, also disclosed is a manufacturing method for the ultrahigh-strength steel plate
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having a high r value. The steel plate of the present invention has ultrahigh strength and a high r value. Lighter thickness reduction
of the ultrahigh-strength steel plate having a high r value in a deformation process is achieved, and thus the steel plate presents good
formability in both global stretching deformation and local deformation.
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N +41% [ K Ty
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FAk+2% M
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60%ERE AR
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ST 4 1.6 0.023/0.024 | 0.125/0.121 9/8.8 170/165 97/97 +43% A kT
BEN
S8%ERE A
SETE S 1.8 0.025/0.022 | 0.143/0.155 7/6.9 200/189 99/98 +42% Ak
K
- 5T%ERER IR
SRR 6 2.0 0.025/0.025 | 0.143/0.143 8/8 180/184 99/99
+43% 5 K AR
60%ERE AR
e 1 1.6 0.02/0.021 -0.056/-0.06 11/10.6 100/95 97/97 +40%[A] K T
BEN
60%ERE A
e 2 1.4 0.05/0.049 | -0.026/-0.022 9/9.4 2/3 95/95 +40%[A] K T
BEN

Wy BB, FTREDN Ti-3.42N-3.98C AT 0 I, B FFEELMEBIE T, T2 Ti-3.42N-
3.98C EH/NTF OB, Wl L RREFRBIET. RP W VISR 3R EREM TREREE.
AT XA R A SE R SR B AT IR, X SEEH] 1-6 LAAKT BB 1-2 4N
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PRHEATEURE, Ifkl H R RR, PRI RA TR 4 b Hrp

J12EVERE M YR AR 1 3 T A0 1 1 b AT R At % B AR R R
50mm, FREEXIRGEEE 25mm (1] TISSHARHESCIRBLAAEE, AR falie il -1k
ATRE, AR AT DR SR . AR 2R r90 {E FIEME 190 {EMEUE
R 4-6% i N AR H 5

TR FEE Y % FH S TR P S HV TR P, N #kak 7 150g, Inakist [A] 15s.

x4 G TSR] 1-6 v AR R SRR AR ELggl 1-2 (R LR AR 11
M RESHL

x4
- o8 ob FEfHE ror (4-6%) Ly MREW i B

(MPa) (MPa) (%) B (HV) (HV)
e 1 610 985 14 1.25 100/110 330
et 2 570 1000 14 13 120/115 340
St 3 620 990 15 12 110/110 350
St 4 640 1010 13 1.4 130/125 360
Sl 5 650 1040 14.5 1.35 125/130 370
Sl 6 660 1060 14 13 120/125 380
% Ll 1 600 1020 14 0.85 240/235 300
% L 2 620 1045 13.5 0.82 300/305 310

M R b RRZEEERAWIIEGE D RS ERIZAT R 2 R R .

M 4 FTUUE N, AP 1-6 B EmaNaR i 18 A2 5 =985MPa,
Hrfd =12, FREMNTRENEMIEL HV<130, 6= S HEEE
HV =330, XULIH 7 A BH I 10 s i A AR T DA SHE R vy 5 5 0 i RSO 12

XTEE] 1 0 T IR AW S AR K], IEFCRH TR LZ, W
PR EI=TR R

SELE] 2 BARR T AR WIShEE] 2 My, (B AR AR VIR
KTE, TR T KRR TE, B3RS w5 {H.

TEVH MR, REFEEARFEMAE 7 A RA LR B R
WAL 57 ke B S i ol Frid 245 3, R8T BOREs
fE ] DALMEMT 7 AT A A A BE &, BRIEF L2 =T G .

WHFREEZNE, VLT AIES i S (AR A B ARSI . B4R
AR A RBRE T CA S, [ o B R A B T 2 AR i AR R
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10.

11.

SO - S

R AR R, HARHEA T, EREET R A ERE . FRE

MTERE; Hh EREMTRENHRALC FERSRME, FREANT
RIZMEWIEIN<0.025%; iR FREMTFREFHHZECRARE
T L s Ti-3.42N-3.98C=0; H1] J= [ TOWE 41 2L F6 8k = (AR =] K
T NS
WIRLRIELR | Brid B v (R R, R T, BTk FERERF R
EHRESRER TSR EA<S K.
WIRCRIEER 1 BTl By o (A v, HAFEAE T, PR FERERITF R
&R R AR ARERAH L A5 =97 %
BRI EESR 1 Tk )& o (B Ry v, HAREEAE T, Bk A [a] )2 3o
H A AFE D IRAR,
WIARURIEER 4 BT B o (A R s, A fErE T, B v | 2 B TRk
I I A+ DL IR AR B EL ) =40%; e, Frkrplal 2, BREAm)
AR LLA A 55-60%, 1K IR A FHAH LE 51D 40-45%, DL IR 4
FRA LEAI R 0-5%
WIARRIZESR | BTl 15y v (ERE Ry A, FLRHEE T, Frid LRER R
BRI R AT S AR, ki rsiah Ti (C, ND A1 Nb (C,
N .
WIBURIEESR 1 BTk () o (B s o, HAREE T, H EREMTRE
(1) JE 34055 3905 100-200 30K
WIS SR | BT iR B e o AELEE = R AR , FRFAFAE T, BN 0.8-2.5mm.
WIRLRIEESR | Brid p s o (R R, R T, H EREANRE
10 5 2 FNAS R S A AR SR 1) 40%
IBURIEESR | iR e o (R s, HS A Fe AIAN ] 8 e Y 2R 5 76
x, HEHEET, HESAREO 80 M MR & T I0ER:

C: 0.08-0.20%; Si: 0.01-1.7%; Mn: 0.7-2.7%; Ti: 0.16-0.26%; Nb:
0.015-0.05%; Al: 0.02-0.06%: N<0.005%.
WIRLFIEDR 10 Frid s o BB R, JURREE T, HS &R i

13



WO 2025/002398 PCT/CN2024/102541

12.

13.

14.

H oA
C: 0.08-0.20%; Si: 0.01-1.7%; Mn: 0.7-2.7%; Ti: 0.16-0.26%; Nb:
0.015-0.05%: Al: 0.02-0.06%; N<20.005%:; REN Fe FIATBEGII2L
i
WIBRIESR 10 B8 11 Prad (1) 5 o (M s, HFRrIEE T, HAh%En sk
WA Cry Mo, B INZEAHF—H; HA, B<0.005%, CrtMo<0.5%;
ik, B<<0.005%, Cr<<0.3%, Mo<<0.2%.
WRCRIER 1 Brid s o EE R IR, HAEriEe T, Hbthng =
980MPa, H rff ro=1.2, FREMTNREMEMEERE HV<130, HAEZE
)RR HV =330,
— MR E R 1-13 TR — TR 1Y v R AN AR Y s 7 v
HAFHEET, OFRPE: oM, %L Rt R%: Bk HART
IR KD PR -
T R R R IR P MR VR I, R B A7 ) AR R D B
N 880-950°C LREF 100-300s, F&HIIR KN 5 S8 0°CLLE;
RS T T : NARME IR LR, BL 3-10°C/s A A E1 2
730-770°C 2 [6];
HEH AR AN 730-770°CLEAF] 680-720°C, AIEEX
[ 7E 40-60°C, AHITEFE 0.03-0.1°C/s, {FUFZEA TR 4E 5008 LA L,
Pt PRLL =50C/s [V TR H12] 300°C LA
T O R ANAREE 240-320°C 7] K 150-500s
15 AR EE SR 14 Frk i mvk, HEHMEE T, ik iE R AU~ —

g

T B 25 TRURFALE -

COFTIR AEL 3 BRI A H I8 B A 1220-1280°C , & 5LiR FE N 870-

930°C, GHHUIRE N 570-630°C;

(2) FriRAELIE NN 40-65%;
(3) JITiRiB kI A #2 1A 0-20°C;
(4) b8 FF 42 500-1500s;

(5) A BIAEN 50-150°C/s; F
(6) [A] KR EE Y 240-300°C .
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