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[%&1]

EFHR (B EY), AR IIFe XU

C [Si|Mn| Al P S N 0 Ti [ Nb | V | Cu | Cr | Mo
0.121{0.99|2.90|0.192|0.008|0.0038|0.0026|0.0022|0.120|0.008
0.049|0.90{1.40/0.110 |0.0080.0038|0.0035|0.0011 {0.129(0.013
0.077|3.02|1.7210.090|0.010|0.0045(0.0038|0.0030(0.100(0.013
0.109{0.61|3.05|0.107|0.008|0.0044|0.0033/0.0031|0.109|0.011
0.092]0.99/1.19|0.072|0.009|0.0041{0.0025|0.0021{0.100(0.015 0.105
0.086|0.89(1.83|0.127|0.009|0.0042(0.0018|0.0010(0.181 | 0.012
0.071{0.93|2.00| 0.116 |0.008|0.0042|0.0025|0.0030]0.000| 0.102
0.066|0.86|2.28|0.401|0.007|0.0047(0.0024|0.0022 0.110|0.007
0.076{1.03|2.19|0.009|0.009|0.0046|0.0033|0.0020]0.095|0.011
0.071{1.08|2.07|0.166|0.085|0.0041|0.0027|0.0022|0.142|0.008
0.069|0.88|2.08/0.0590.010|0.0112 {0.0017|0.0022(0.134 0.013 0.196

0.077]1.02{2.15]0.1310.007|0.0047(0.0095|0.0010{0.100(0.015 0.203
0.078(0.912.08|0.221|0.009|0.0045|0.0027{0.0110| 0.111 0.113
0.078|0.79|2.27|0.076|0.007|0.0042(0.0032|0.0032|0.122|0.010 0.107
0.092|1.01{2.11]0.172|0.007|0.0038(0.0039|0.0021(0.087(0.008
0.085|0.45|2.27|0.059|0.009|0.0046(0.0019|0.0031(0.1100.011 0.101
0.068|1.09|2.40|0.218|0.008|0.0043(0.0030|0.0021{0.129 (0.008 0.102

0.114)0.76|2.63|0.076|0.007|0.0042{0.0032|0.0022
0.1160.98|1.23|0.1990.010|0.0038{0.0026|0.0010( 0.118 {0.009
0.055|0.65|2.94/0.058|0.009|0.0043(0.0029|0.0022(0.093|0.011 0.197
0.104{0.79|2.29/0.078|0.007/0.0042|0.0032(0.0032|0.122|0.010
0.075|0.70|2.32|0.076|0.007|0.0038(0.0035|0.00310.132|0.010
0.070{2.94|1.92|0.077|0.009|0.00470.0022|0.0020| 0.111 | 0.012 0.136
0.096|0.02|2.41]0.177|0.007|0.0040(0.0033|0.0020(0.092(0.005
0.076|0.90|2.01|0.182|0.009|0.0043(0.0020|0.00110.135
0.074{0.74|2.15]0.047/0.006|0.0023|0.00210.0021 0.075/0.015
0.068|1.0211.92|0.076|0.010|0.0038(0.0019|0.0016 0.499
0.080]0.83|1.33|0.077|0.009|0.0043(0.0039|0.0022 1.278
0.053]0.45|2.29|0.129|0.009|0.0045(0.0033|0.0020
0.070{1.11 |2.25|0.147|0.008|0.0045(0.0026|0.00190.001|0.097 0.124
0.073|1.14|2.25|0.145|0.008|0.0040|0.0024|0.0010| 0.176 |0.002 0.120
0.075|0.89|2.19|0.390(0.008|0.0037(0.0019|0.0032|0.134|0.010
0.080|0.83|2.03]0.030|0.010|0.0045(0.0033|0.0020(0.115 | 0.011 0.108
0.083|0.85(1.40|0.1140.008|0.0045(0.0019|0.0033(0.122| 0.011 1.500
AI10.0760.94|2.07/0.186 |0.009|0.0044(0.0021|0.0011 | 0.141
THRIZARADEFENTH S EETT,
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[%&2]

feSHak (B 8%, A IEFeRUTHY
Ni B Ca | Mg | REM | Bi | Ta | Zr | Co | Zn | W | Sb | As | Sn
0.0010
0.0029
0.0020(0.0032|0.002
0.0026 0.002
0.0028 0.012
0.0025 0.171
0.0026
0.0025 0.0033
0.0015 0.175
0.0015 0.352
0.0024 0.210
0.0022
0.0012 0.022
0.0012 0.024
0.0017 0.064
0.0028(0.0031 0.119
0.0022 0.003 0.164

0.0016 0.317
0.0025 0.042
0.0030
0.0033
0.0028
0.056|0.0014 0.005
0.0027
0.0014 0.014

> > _,H_
SlEIN[=<|><|=|<|c|d|v|z|o|o|o|=z|=|Ir || |—|= o |Im|im|Io|io |Ioo || EHE
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[3R3]
mE |0FTHFE T EFELE bl AE
s, L B 1040°C ] 1 020~JO40°CO) 11'___'J:l'f
ﬁﬁﬂ 257 OFHD _REO | REEISET, @gﬁTé\ B | s
No|TE | MEMERE| U247 |RESTO| ETE0~04D |200CISEZETO | BE
°c { RETER FEEZET T AHNEE C
% - °C/s
1]¢C 25 JEn ER &I
21H 25 JEh Eb x4
3(J 25 JElh Eh &4
4L Z5JEh Ee 845
5[ A 1243 9 38 0K 88 87 | te#dm
6B | 1245 10 33 0K 51 42 | teEm
7D 1233 10 36 0K 75 52 | Hc@ml
8|E 1254 12 38 0K 51 " [d:5¢]
91|E 1250 11 36 0K 18 8 Eb a5
101 G 1241 12 34 0K 62 52 L8545
|l 1261 11 40 0K 70 51 ad:y ]
121 K 1266 9 36 0K 53 14 L8545
13| M 1243 10 42 0K 50 84 ad: ]
14 N 1251 11 37 0K 53 b4 | AFBAH
15 0 1247 11 42 0K 50 11 [ RFEERHF)
16| P 1248 11 37 0K 89 71 | AFEAE
171 Q 1231 9 37 0K 82 49 | A FEAH45
18| R 1247 10 43 0K 52 74 | AZFERH
19( S 1236 12 41 0K 70 77 | AZBAH
200 T 1231 11 43 OK 99 13 | AFHRHI
211U 1257 12 40 0K 11 58 | AFAA
221V 1266 10 36 0K 55 3 A SR
231 W 1232 1 37 0K 9 79 | AZFBAHI
24| X 1252 10 41 0K 93 59 | AFEAH
251Y 1248 9 34 0K b8 93 | AZFBAHI
26| Z 1245 12 36 0K 96 93 | &AFEBAH
27| AA 1269 9 36 0K 96 82 | R84
28 | AB 1233 11 36 0K 90 59 | AFBAH
29(AC| 1248 8 38 0K 66 61 | A4
30| AD 1266 11 38 0K 80 90 | AFBAH
31| AE 1260 9 36 0K 77 82 | A&AHBAM
32 | AF 1233 11 4 0K bb 33 | AFBRH
33| AG 1266 10 40 0K 89 90 | ARFBHH
34| AH 1231 8 39 0K 93 54 | AFBRH
35| Al 1238 10 40 0K 58 35 | ARFBAH
36| 0 1262 14 40 0K 88 33 | AFBAHF
37| 0 1237 4 36 0K 51 64 | AF0A)
38| 0 1239 11 45 0K 75 47 | AFBRHF
39( 0 1242 11 31 0K 18 48 | AFEABHI
40( 0 1236 8 40 0K 33 71 | A5BE)
4N 1265 2 44 0K 60 87 L8451
42| N 1255 18 4 0K 83 4 ad:3y ]
43| N 1268 10 50 0K 18 50 Ee 8451
141 Q 1252 10 26 0K 98 75 ad: ]
45| N 1239 9 46 NG 98 82 Ee 8451
46| N 1241 10 37 0K 25 54 5d:5¢']]
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[54]
SEIENE i%ﬁ%ﬁtﬁm

. B0 T Blik | R | Bk | MEREH
LI ey | RS |BIE| @I | TELFS |
o | 1 | 7Ry | RSGEE s T e W

11¢ A5 TElh He 85
2 25 JEh Heazdl
3(J 25 JElh H I
4L A5 JEh Heazdl
5|A 82 2.63 0.892 170 | 38 56 8.7 L 853451
6B 86 2.24 0.947 1079 | 93 65 7.0 L8451
) 85 2.58 0.908 167 | 31 M 3.1 a4
8|E 80 2.46 0.913 147 | N 66 9.6 HE 845
9E 99 4.46 0.884 1358 | 41 L1 4.0 H 83451
10]6 98 4.37 0.947 1308 | 38 38 2.8 L& 451
1l 98 2.80 0.905 1228 | 36 48 49 He 82451
12| K 95 2.54 0.917 1255 | 35 45 3.8 L85
13 M 100 2.99 0.933 1294 | 35 4 5.0 He 82451
14N 98 2.43 0.873 1223 | 81 68 10.0 AHEAB
15[ 0 99 3.02 0.893 1239 | 67 63 8.7 A FER
16| P 100 2.58 0.933 1304 | 73 63 8.8 A FEAB
17]a 96 2.51 0.922 1225 | 90 64 9.3 A FER
18R 97 2.43 0.892 1315 | 51 67 9.2 AR5
19]s 100 2.95 0. 900 1402 | 54 63 9.3 AR FEABI
20[T 97 3.39 0. 885 1207 | 69 61 8.0 AR5
21U 96 2. 81 0.946 1329 | 64 61 8.5 A FEAH
2[V 95 2.38 0.943 1207 | 85 64 9.4 AEEA5)
23w 96 2.54 0. 884 1187 | 82 67 9.7 AREAB
24| X 99 2.98 0.948 1243 | 66 60 8.5 A FEAG)
5]y 98 2.33 0.921 1254 | 81 66 9.8 A BB
267 98 2.30 0.892 1187 | 82 68 9.2 A FER
27 [ AA 96 2.50 0.906 1233 | 70 66 8.8 AR5
28 | AB 99 2.44 0. 896 12718 | 75 67 9.0 AR FEABI
29 [ AC 98 2.72 0. 881 1198 | 67 66 9.7 AR5
30[AD] 100 2. 66 0. 881 1198 | 85 66 9.5 A FEAB
31 [ AE 96 2.47 0.936 1183 | 88 64 9.4 A FEAG)
32 [AF 96 2.89 0. 936 12718 [ 77 61 9.0 AZEABI
33| AG 99 2.74 0. 905 1251 | 80 64 8.7 A FEA
34| AH 98 2.65 0.916 1262 | 74 63 8.9 ARG
35| Al 96 2.92 0.915 1252 | 80 62 8.4 A FEAH)
36/ 0 96 2.75 0.922 1306 | 63 63 8.5 AZEA51
37| 0 100 2.49 0. 904 12715 | 75 66 9.0 e
38]0 96 3.52 0.918 1345 | 64 60 8.1 AR5
39]0 97 2.21 0. 911 1326 | 78 68 10.0 A FEAB
40] 0 91 2.63 0.923 1280 | 73 64 8.8 AFEAH)
4[N 98 3.98 0,955 197 | 72 51 49 L85 451
21N 100 3.59 0.960 1195 | 75 47 4.8 Le 8451
43N 96 4.07 0.926 1326 | 49 52 4.9 L83 451
4] Q 96 1.99 0.948 177 | 93 64 4.9 He 82451
45N 96 3.95 1.096 1252 | 78 46 4.8 L 853451
46| N 85 2.67 0. 909 1122 | 63 64 10.0 L. 451

TRIARAOBEN CH S L. T AEEENNEL AN EERT.

[0096] ®4%ZR2&. AEABICADIBIEMRIE. SVRE. TTICEBNINE
T, HIFMERURESAOERERBENZET 2N DD 2,



WO 2025/084102 33 PCT/JP2024/034451

—7. LERBICIRZBIESRRIZ. EREFEOVWThANT DUENEZ &
AN s AN

Fle, IRTOEREFICOVT, FLANMIICEYOT77—4 () %=
BWEL, A7 7 —LDOFHEEBDICDOWT, LBDOFEERAKROMEIT -
foo AEBRROFTMBERITRS ICTRITBREBKRTH > 7,
EXELOF AREH

[0097] ARTRICHEDZ EEEBRICENE, SVEE. TCICEBNANEFHE, i

MRUREABDOETRERBNZE T 2REMRRTCINEZRBVWTRES N
2EmERMBTZENTES,



WO 2025/084102

34

&a R D&

[EEKIE1] 2D, BEE% T,

C :0. 050~0. 120%.

Si:0~3. 00%.

Mn:1, 20~3. 00%.

Al :0,. 010~0. 400%.

P :0~0. 080%.

S :0~0. 0100%.

N :0~0. 0050%.

O :0~0. 0100%.

Ti:0~0, 180%.

Nb:0~0. 100%.

V. :0~1, 000%.

Cu:0~1, 000%.,

Cr:0~2, 000%.

Mo : 0~3. 000%.

Ni:O0~0. 500%.

B :0~0. 0100%.

Ca:0~0. 0500%.

Mg :0~0. 050%.

REM: 0~0. 1T000%.

Bi:0~0. 100%.

Ta:0~0. 100%.

Zr:0~0. 500%.

Co:0~3, 000%.

Zn:0~0. 200%.

w 0~0. 200%.

Sb:0~0. 500%.

PCT/IP2024/034451



WO 2025/084102 35 PCT/JP2024/034451

As:0~0. 050%, RO
Sn:0~0. 050%%2.
BHEBA F e RURHMM SAY |
REDORED 1,/ 8RI~FIEEREANSIRED 3/ 8RR DMEIH
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BA —XFF+ 4 MROFEHT ARy M2, O0LLE, 4. O
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. 0. 950K\ THB I &aRFHE T 5 LR,
[E5KkIE2] AIEC/E RN, BES T,
Ti:0, 001~0. 180%.
001~0. 100%.
001~1., 000%.
001~1., 000%.
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0001~0. 0100%.
0001~0., 0500%.
001~0. 050%.
REM:0, 0001~0. 1000%.
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Bi:0. 001~0. 100%.
Ta:0,. 001~0. 100%.
Zr:0, 001~0. 500%.
Co:0. 001~3., 000%.
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001~0.

36 PCT/IP2024/034451

2 0 0%.

2 0 0%.

50 0%.

050%. RV
O50%DLA2BENLERINS 1FELLE

EEBETDIEERHET B5EKIE 1 ICEEBO R,

[55kIR3] BIEEREBMEBICH T B RIEIHA —RX T 71 MR ORIEEFEHE T ARY
Mb%. RIGCRERRIRKICSH T 2 RIEEIEA —R T4 MIODRIEEFE T
ARG NETRRUZRIESENO. Q00T THE I EE R HET S
ERIE 1 Xid 2 ICEE OB SR,

[FEkIR4] BUECERMEIIC BT B RIEEIHA —RX T 74 MRIDRIEEFEHE T ARY
MED3. OOKRBTHD I EERHMETEEKRKETI ~30WVWThh

1 IHICEEEH O TR,

[E53KIR5] FERIE1~40WThh 1IRICEEEHORENRZ S LB,



INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2024/034451

A. CLASSIFICATION OF SUBJECT MATTER

C22C 38/00(2006.01)i; C21D 8/02(2006.01)i; C21D 9/46(2006.01)i; C22C 38/60(2006.01)i
FI:  C22C38/00 301W; C22C38/60; C22C38/00 301A; C21DY%/46 T; C21D8/02 A

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

C22C38/00-38/60; C21D8/02-8/04; C21D9/46-9/48

Minimum documentation searched (classification system followed by classification symbols)

Registered utility model specifications of Japan 1996-2024

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Published examined utility model applications of Japan 1922-1996
Published unexamined utility model applications of Japan 1971-2024

Published registered utility model applications of Japan 1994-2024

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

claims, tables 1-3

claims, tables 1A-3B

claims, tables 1-3

A WO 2022/153927 A1 (NIPPON STEEL CORPORATION) 21 July 2022 (2022-07-21) 1-5

A JP 2016-211073 A (JFE STEEL CORPORATION) 15 December 2016 (2016-12-15) 1-5

A WO 2021/193310 Al (JFE STEEL CORPORATION) 30 September 2021 (2021-09-30) 1-5

DFurther documents are listed in the continuation of Box C.

See patent family annex.

*  Special categories of cited documents:
«A” document defining the general state of the art which is not considered
to be of particular relevance
“p” document cited by the applicant in the international application

«“g» earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or other
means

«p” document published prior to the international filing date but later than
the priority date claimed

«1» later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

«X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

«y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

03 December 2024

Date of mailing of the international search report

17 December 2024

Name and mailing address of the ISA/JP

Japan Patent Office (ISA/JP)
3-4-3 Kasumigaseki, Chiyoda-ku, Tokyo 100-8915
Japan

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2022)




INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members

PCT/JP2024/034451
Patent document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) Y (day/month/year)
WO 2021/193310 Al 30 September 2021 EP 4086361 Al

claims, tables 1-3
us 2023/0140191 Al
CN 115298341 A

WO 2022/153927 Al 21 July 2022 EP 4279617 Al
claims, tables 1A-3B
uUsS 2023/0357908 Al
CN 116323989 A

Form PCT/ISA/210 (patent family annex) (July 2022)



ESl e E e [ B R
PCT/JP2024/034451
A HHORETL220HO08 (ERRHIHE (I1PC) )
€22C 38/00(2006.01)1; €21D 8/02(2006.01)1i; €21D 9/46(2006.01)1; €22C 38/60(2006.01)1
FI: (€22€38/00 301W; €22€38/60; (€22€38/00 3014A; €21D9/46 T; €21D8/02 A
B. FEZITH>7-TE

HEZT > 72 mMNRER (EERGFIH (1P C) )

€22038/00-38/60; €21D8/02-8/04; (€21D9/46-9/48

BANEERPAOBR CHEZ T2 0BIIEENIED
HAREEZEMAFERAR 1922-19964
HAEAFEAI I EAR 1971-20244
H AREE PSRN 1996 -20244
HARE BB ERHRE AR 1994-20244
FEBFAECHALZBF T —ANR—R (F—AR—ZADLHR, FAEIMEH L - HZE
C. BT 5 &R 5D SR
5| XCHERD o - ET 2
BT T — FIAXCHG RO—EOEFRPEEY 2 & Xk, TOBEETSEFFOER S RIEDRE
A WO 20217193310 Al (J F EAF—I#EAR2%E) 30.09.2021 (2021 - 09 - 30) 1-5
SHROFER, R1 -3
A WO 2022/153927 Al (HARBPMERSH) 21.07.2022 (2022 - 07 - 21) 1-5
SRR, K1 A-3R3B
A JP 2016-211073 A (J F EAF— A aH) 15.12.2016 (2016 -12-15) 1-5
_______________ RiakoiwH, *1-%8
[ oo = ic & scnifis s g K7V T 73D — 2T 2 Bl A B,
«  BIAXEOAF TV - “r* ERSEEEH LZELEEL A%*mtiﬁf%ofﬁﬁtﬁ
“£ RIZEEOH L LTI . —REIkEERTE D %gg%gfif< FERH DR Y T S DERRD 7= 0D 17 A
“p ERSAE T REEADSRTEA S Y LT &L 2 AR
B LI JI0) I R T B KB SRS X D DO XML, § RABOATHRADH A
e opr RO b % LT T, M 180 | B4 Lk
“y vh?ée +" ~ 7223 <
- SERERCREEIT s B Lo, WLy STHICH S AT E LS T
“07 O & BB, B, BREICE KT S 0 KA R S A
“pr EBEEEHT. D OEEEOREORE L 25 HEOHD
BIZAE SN S
EREEZS T L2H EBRATHEORK%H
03.12. 2024 17.12. 2024
HIRR O HTHE HROH I8 RHTHEEE)
HAE RS FF (15A/P)
gig’.‘”” ik % 4K 9154
HABTREXEF E=TH4&E3 5
EERFEE 03-3581-1101 PR 3435

FE= PCT/ISA/210 (BB2°—Y) (202 28 T7TH)




| XA A ] B B
AT RTT IR S PCT/JP2024/034451

CIERGN ~FH NFY b7 73—k nFEH

Wo 2021/193310 Al 30,09, 2021 EP 4086361 Al
Claims, Tablel-Table3
US 2023/0140191 Al
CN 115298341 A

Wo 2022/153927 Al 21.07.2022 EP 4279617 Al
Claims, TablelA-Table3B
US 2023/0357908 Al
CN 116323989 A

FER PCT/ISA/210 (S5 b7 7 3 ) —HBHD (202287 H)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - claims
	Page 36 - claims
	Page 37 - claims
	Page 38 - wo-search-report
	Page 39 - wo-search-report
	Page 40 - wo-search-report
	Page 41 - wo-search-report

