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(57) Abstract: This martensitic stainless steel material has a chemical composition which contains, in mass%, 0.030%
or less of C, 1.00% or less of Si, 1.00% or less of Mn, 0.030% or less of P, 0.005% or less of S, 0.0010-0.0100% of Al,
0.0500% or less of N, 5.00-6.50% of Ni, 10.00-13.40% of Cr, 1.80-3.50% of Cu, 1.00-4.00% of Mo, 0.01-1.00% of V,
0.050-0.300% of Ti and 0.300% or less of Co, with the balance being made up of Fe and impurities, and which satisfies
formula (1) and formula (2). In addition, this martensitic stainless steel material has a structure that contains 80% by
volume or more of martensite, while having a yield strength of 724-860 MPa. The size of each intermetallic compound

and each Cr oxide in the structure is 5.0 pmz or less; and the total area ratio of the intermetallic compounds and the Cr
oxides is 3.0% or less. 11.5<Cr+2Mo +2Cu - 1.5Ni< 143 (1) TVC =7.5 (2)
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TABLE2
_ SHE(EE%) BARTE | #ELTIE
o | P | 2 [BARER[BREL[RR| F3 | M8 | e | san
Cr | Mo | Cu | Ni BE | BE | RE | BE
o) || o) | o)
1 13.31 [253] 197 | 643 ]|12.7] 85 950 15 620 30 | 12267 TM 747 OK
2 11.91 12.01| 1.97 | 542 |11.7] 87 950 15 610 30 | 11739 T™ 860 OK
3 11.90 1249 1.97 | 5.94]11.9] 78 | 950 15 620 30 | 121541 T™ 777 OK
4 11.92 [2.01] 294 | 544 113.7] 8.1 950 15 620 30 | 10475 TM 789 OK
5 11.84 (2.48] 292 | 638 113.1] 7.8 950 15 620 30 110290 TM 730 OK
6 1205 (2.48] 201 | 546 |128] 75 950 15 580 80 [33659| TM 855 OK
7 12.01 [251] 210 | 567 |12.7| 7.8 950 15 580 | 100 | 40792 | TM +1| 840 NG
8 12.03 [2.50| 2.00 | 549 |12.8] 8.3 950 15 560 80 | 32872|TM +1| 853 NG
9 13.29 [2.53] 198 | 6.41 | 12.7] 5.7 950 15 600 30 [ 11996 TM 981 NG
10 [ 13.29 | 2.55] 234 6.36 | 13.5] 4.3 950 15 600 30 | 11608 T™ 972 NG
11 13.35(252] 195|652 125 0.0 950 15 600 30 [ 11893 TM 966 NG
12 [ 1200 [2.48] 294 | 546 |14.7] 79 950 15 620 30 | 11476 TM+I | 837 NG
13 13.34 [ 2541 297 | 596 |154]| 86 950 15 620 30 | 115673 TM+I | 860 NG
14 [ 1333 [255] 247|597 ]|144] 96 950 15 620 30 | 12261 TM+ | 857 NG
15 | 13.31 1253|298 [ 5.95]154] 3.9 950 15 590 30 | 11151 ] TM+I | 980 NG
16 | 11.92 12.03]| 1.96 [ 6.45]10.2] 8.9 950 15 610 30 [ 10362 TM 839 NG
17 [ 1194 1202|197 596 |11.0] 87 950 15 610 30 110978] T™ | 852 NG
18 | 11.94 [253] 1.97 | 6.44|11.3] 89 950 15 620 30 | 11536 TM 739 NG
19 | 1196 1252|198 (648 ]11.2] 46 950 15 585 30 [11008] TM 980 NG
20 [ 1201 [1.94][ 021 ]| 544]| 82 | 9.1 910 18 540 30 [ 14010 TM 829 NG
21 1208 (193] 017|541 ] 82| 96 910 15 565 30 | 146441 TM 766 NG
22 [ 12.05]1.91] 006 | 589 | 7.2 [ 14.9] 9810 15 570 30 [13739 T™ 752 NG
23 | 12.07 | 245|005 (659 ] 7.2 [13.0] 910 15 615 30 | 14404 T™ 779 NG
24 111.80/299]002(690] 75 [13.1] 950 30 560 40 [ 18900 TM+I | 958 NG
25 13.37 (2.00] 0.20)| 6481 81| 0.0 950 15 620 30 | 14069 TM 766 NG
26 | 13.35[2.00{ 0989 ]651] 96| 00 950 15 625 30 [ 12589 TM 724 NG
27 13.32 (2511 022|650 90| 0.0 950 15 630 30 | 15459 TM 766 NG
28 [ 13.34[252{ 099 ] 6.53]10.6] 0.0 950 15 630 30 | 13850 TM 772 NG
29 1202 [3.00]1 0.04 | 706 | 75 |11.6] 910 15 585 55 26558 TM 856 NG
30 | 13.35 252|195 652125 0.0 950 15 630 30 | 12302 T™ 965 NG
31 | 11.92 |2.07] 210 | 6.21 ] 10.9] 8.2 910 15 610 30 | 29838 T™ 814 NG
32 | 11.96 1252|198 |648]|11.2| 64 910 15 610 40 [ 34471 TM 888 NG
33 | 12.69|251] 213 | 546 |13.8] 8.7 910 15 610 60 | 47469 TM+I | 807 NG
[0110] BRANKRUCKERELZEREL T, BREEYSH724~860MP aili
LI, ABEGT o MEDQERERAEICLY., IVTUHA MRTVL
M HELE L,
[0111] [EEEER ]

[ZILT 34 b OEEERERR]

BRED 5,

15mmXT15mmXEI2mmOERRE%HEL A, i
DXBOEFTEICIYRBLF—FTF+414 FOEER (%) &K,
SRBA—ATFT1 NOFEBEROEL &, YILT VYA NOEFEREER (%) &

100%H




WO 2018/181404 30 PCT/JP2018/012601

[0112]

[0113]

[0114]

[0115]

[0116]

&L~
[fEdroeBELEY. C rBIEHMOKRE I RTHREREERICDWT]
BRMOEIHRABENS, 15mmX15mmX15mmDEARRA %K

WUk, LEERF%E. MMORFHAOLHE (TOPER) M5 1 DEE

LT, D, HiGEE (BOTTOMER) »5 1 DEERL A, FKimtBe i, 8
MERFAMICT 0FH LABED, FmOXFGERKL, BRinEbs i, #
IMOXIHERKT 5,

BRINE2D00RBRFORAAN L. #HEL T ARICETWT, HMEL
T AEEER Uz, #HL 7)) ARIEER3ImmOBRIRTH>7%, TE
M (FREEFEME) 2AVWT, fHMEL 7Y ARICBEWT, 20000
EOBRT, FRD1 0 um2D4iEE% 4 & (4RH) BRLL, D&Y,
1 DOMMICENT., SEFIDBFEEHERL .

BEERFORNEFHRICE >THBFIINZ AV S AMIEDWT, €
BELEHMRVC rBIEMERE L. FEINLEBRILEYMRVC rig
EMOE <2 DEE (um?) %, ELBEEEMOXREI, &C rBLHIOK
XX &L, 6. RELEZEBIELEMRUC rB{tMOEEDEET %
. RERLEDRVC r BIEYORERE (um?2) &Lk, EBRIELEYRY
C rgtMOMEED. LEREHOBERE (80um?2) ICNTIEE%E.
SEEEAYMRVC rBBEMORERER (%) &E&ELK,

K20 TH## WICBWT, TTM] & EERICBF2TLTVHA b
DHBENB 0BULETHY., 1D, HBPOEEEELEYOREINSG
. Oum2llFTHY., ZC rEBEMORETINE. Oum2P A TTHY.,
D, HBPOEERIEEMRTC rBIEMOMBEEERNAS. 0%UTTH-
elE%mrd, TTM+ 1] & EERICBTETLT YA bOFREERN
BO%ULETHBEDD, MHEHICS5. Oum2lEOEEELEMXILC r
BN EELE. RO/ XG, HBROEEBIEEYMRVC r B O
HEEN3. O%ZBAIEZERT,

[5I5RELER]



WO 2018/181404 31 PCT/JP2018/012601

[0117]

[0118]

[0119]

[0120]

BEBRMMN S, SIRERR ZHE L, 5IRERA &, FTEZRE 6 mm,
ETEHMRI40OmmOABEERARA & Lic, ZOEBRROETHMORFA
MR OEELTAE L, COREBRRZAWVWT. ¥R (257TC) T3k
BETW, BREBEYS (MPa) 2k, BREEY SIZ0. 2%MmN
L, BONKERERRBEY SZR2ICTT,

[ S S CHETMEAER]

LZEBMAOLETEREG6. Smm, ETEHRI25. 4mmOAERRA
AL, AEEEBRAZAVWT. MILKRESCHEBRFTNACE T
MO177 Method ADEWRERBREZERELL, BEEMICIE. &R
ELT, Bwt%dONaCl &0, 49/ LOCH;COONasEHhKE
BWICTREDCO, HREBLANSCH,COOHAERMLPHS. 5ICH
BUIREER L, ARPOUERRF~OMMENIE, ERERIEDD 9
0%&Lie 0. 1TREMH,SHREO., 9TEDC O, DEAH A&
I/ EERKARIC EERMMIENZNMMLEREZ 7 2 0REIRIEL .
HEEEIZ24£3CE LT,

mEBRE, EIHoXEEER (1 OFOLAFELER) THRELAL, R2
RO TS SCH] D INGJ . BIMPERBINAZEERT, R2H
D MMSSCH] D TOK] EINIBERINAN>LIEERT,

(B R]

x22BRL T HRES 1 ~HRES 6 OLELFHEKITEITHY. R (
1) RORN (2) Zk i, TOER, @BICBWVWT, STV TM1 D
FERIEBO%LULTHY. HBFOZEBERILAEMRVEC rBBEMOK
XINSE. Oum2BATCHY., HBPOEERLEMRTC rEB MO E
BEIE3. O%UTTH>7, TOFER., H,SHO0. 1IEDRIFEICEWT
., BN/EMSSCHERLE,

—h. HBREBES 7 TR, LEERIIEDTH-7EDD, F3H4000
O%#BAl, ZDHER. 5. Oum2ZBA2EEHALEMIHERIN, HD
. EEFELEEMRUC r BBEMOMEERN3. 0%ZBAT, TOER.



WO 2018/181404 32 PCT/JP2018/012601

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

Mt S S CHEIMEN > fe,

HBRES 8T, ELEHEREENTHo2H0D, MELUBEMET
. TORER. EBAILEYMRUC rBRILMOBERENI. 0%EBZ I,
ZOHR, S SCHIEL T,

ARESI~HRES 10T, A (2) ZmAILD 2, DD,
BRLULICLYBRBEEA8O6O0OMP all FICRETE Y, BRBEN860
MPa#%iBAlk, TOER. MSSCHMNMEL >/,

ARES 11T, Ni2ZBEENSTE /D, TidaEIhadh -k
o TDH, BRUICLYBREEE 86 OMP allFICAETEY, BR
MENEB6OMP a%niBxl, TORR., MSSCHMEDN S,

ARBES12~HRBRES 14Tk, FI1HR (1) OLEEESANL, ZOD
=, EEBIEAMRVC rBEMOREREENA3. 0%EBA, TOHFE
R. TS S CHEMED > 7,

ARES 15T, TigBEMEL, D, F2H2'K (2) ZmAIAa
Mhofe, TDH. MELICEYEREEEZB86 OMP all FICAETET
. BREENB86O0MPa%iBAk, SBRES15ETLIC, F 1A (1
) DERZEZ =, DO, KEBEILEMRTC r BILWOMEEED 3
. O%%HBAl, TOHER., WS SCHIMEN 7,

SRES16~HRES18TIE. F12R (1) OFRERRBETH 7.
TDH, MSSCHEMNEMN>, Cr. MoRUTCUEEEICRTSEBN I
SEEDEENE T EH, HFOKZEOILEBFRBAES RYTE, 20D
faR., MSSCHMETLAEEEZLND,

HEBRES19TIE. F1H54KX (1) OFRERBTHY., I LI, F2H-R
(2) ZWlIBb ok, TDLH, BRLICLYRKBEZ860MP a
UFICAETEY., BREBENSO60MPasBAlk, X5IC. MSSCHt
PMED - 2,

RRES20~HRES22TIE. CuZEENMEL. BRLEENET
Xz, TORFER. WS S CHIMED > I,



WO 2018/181404 33 PCT/JP2018/012601

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

HBRES 231, NigAErE<. CusaErEd ok, ZTORER.
Mt S S CHEIMEN > fe,

HEBRES 2413 NigAENEL. CugaEME<. RELERENME
T, TORR. 5. Oum2z2@BA2L£BRALLEMHIEREIN. D, &
BEEEHMRVC rBBLYMOMBEERNI. 0%EBAT, TDH, BRK
MEMNS8B6O0OMP a%ziBA, MSSCHNMEND L,

SRES25~HRES281E. CuZEENMEL. TisxgAELAND
o TORER, TS SCHEIMEN D,

HBRES291F. NigAENrE<. CusaErEd -k, ZTOER.
Mt S S CHEIMEN > fe,

HARES30IF. NI 2BENETE, D, TizgGLAad>k, &
DfER. BRBEIEL< QY TE, WS SCHEIMEN ST,

HBRES31TIE. F1H4KX (1) OFRRBETHo>7/, TD/H. WS
SCHMEMN D/, Cr. MORUCURBEBICNTSZN i EEEDOEEHN
%9 Xffo. WMPRDOKROIBBBMELS AY TX, TOHR. MSSC
MEMETLEEEZA LN,

SRBRES3 27T, X (2) 2@LIAbhok, TDEH., BRELICKY
[ERBE%Z8 6 OMP alIFICHETEY, BRBENE86O0MP aZiEx
o TORER, TS SCHEIMEN D,

HARES 3 3 TR, ELEMENRIEEITH-2HDD, F3IHNH40000%
B2l TORR., 6. Oum2%2BR 2eBEEYIERIN. £BEL
BYMRUVC r BRIEYMOMBERENI. 0%EHBAL, TOREER. MSSCH
PMED - 2,

PlE, AEBORFEOHEEHBLE, LHALANL, ERLAEREOE
RRIZARRZERT 2OOHRIGEAERN, Lt >T, AERIELERL
FRBEOBREBICREINSG Z &AK, TOWEZ@M L AWEERTLRL
EBOHEEZEELZRE L TERETEIENTES,

o



WO 2018/181404

[55KIA1]

34 PCT/JP2018/012601

sR K DI
BE%T.
C:0. 030%LLTF,
Si:1. 00%LT.
Mn: 1. 00%LTF,
P:0. 030%LLTF.
S:0. 005%LLTF,
Al:0, 0010~0, 0100%,
N:0. 0500%LTF,.
Ni:5 00~6. 50%.
Cr:10. 00~13. 40%,
Cu:1. 80~3, 50%.
Mo:1. 00~4, 00%.
V:0. 01~1. 00%.
Ti:0. 0560~0. 300%.
Co:0. 300%IUTF., R,
W:0~1. 60%%2&HFL. BEIZF e RUTHYH Y,
X (1) RUOKX (2) Z@Ed{eFlmE.
724~860MP aDERIEBEL.
FERETBOWRULEDYILT VYA b aETHEBE 52RA.
RIECHBTROREERILAMRUEC rBBEMOAREINE, Ou
2UFTHY. HD. FiEBREEMRUREIEEC r BIEMOMRE

ERN3., OBLUTTHB. YILTVHA MRT VL M,

[553K1R2]

11. 52Cr+2Mo+2Cu—1,. BNi=Z14. 3 (1)
Ti /C=7. 5 (2)
22T, X (1) BRUOK (2) RHORpHFREHICIE. WIHNd 515%

DZEE (BEE%) MATINS,

EXRIEVICREEOTILTVHA MZAT YV L RAMMTH > T,



WO 2018/181404 35 PCT/JP2018/012601

AIECIE 2R AR I
W:0. 10~1. 50%%&875. ILTYHA I IAFTVLR
o
=R TE3 ] PRI XIIFBEKRIE2 ICEBOTNLT VYA MAFT VL ZAAMTH
2T,

RISV T VT4 M RATF VL AEMIE, RERABEEIEETH S,
IITFUHA NRTF YL R,



1/2

WO 2018/181404 PCT/JP2018/012601
[Eg1]
FIG. 1
1000 .
950 .
|
900 v ; v
< geof---1---- --l----F--rr---7 ----
S 850 2 O g
%) |
> |
800 O—
O | [O: sscam
150 4 O O : x . SSCH
. :
700 :
|
|
650 14.3
9.5 10.5 11.5 12.5 13.5 145 155 16.5
F1
[Eg2]
FIG. 2

%20,000

S00ny



2/2

WO 2018/181404 PCT/JP2018/012601

[E3]
FIG. 3




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2018/012601

A.  CLASSIFICATION OF SUBJECT MATTER
Int.Cl. C22C38/00(2006.01) 1,
C21D6/00(2006.01)n,

B21B23/00(2006.01) 1,
C21D8/00(2006.01)n

C22C38/52(2006.01) 1,

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

B. FIELDS SEARCHED

Int.Cl. C22C1/00-49/14, B21B23/00,

Minimum documentation searched (classification system followed by classification symbols)

C21D6/00,

C21D8/00

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
Published unexamined utility model applications of Japan
Registered utility model specifications of Japan
Published registered utility model applications of Japan

1922-199%6
1971-2018
1996-2018
1994-2018

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.
A JP 2015-161010 A (JFE STEEL CORP.) (07 September 1-3
2015 (Family: none)
A JP 2000-328201 A (NIPPON STEEL CORP.) 28 November 1-3
2000 (Family: none)
A JP 09-291344 A (NIPPON STEEL CORP.) 11 November 1-3
1997 (Family: none)

I:' Further 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

“B” 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)

“O”  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

“T”  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

20 June 2018 (20.06.2018)

Date of mailing of the international search report

03 July 2018 (03.07.2018)

Name and mailing address of the ISA/
Japan Patent Office
3-4-3, Kasumigaseki, Chiyoda-ku,
Tokyo 100-8915, Japan

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




R ERHEEE PCT/JP2018/012601
A, HBUHOBTLHHHOSE (EEFTSE (1PC) )
Int.CL.  C22C38/00(2006. 01) 1, B21B23/00(2006.01)1, C22038/52(2006.01)1, C21D6/00(2006.01)n,
C21D8/00 (2006. 01)n
B. FA&E%Toln%
RE AT oo/ NRER (ERRERTZ%E (I PC) )
Int.CL  (22C1/00-49/14, B21B23/00, C21D6/00, C21D8/00

B/NBE R OB B TR To - BFICEENns 60
HAREEAFEAH 1922—19964F
H AREAREAFEAR 1971—201 84
H AR EE A 285N 1996—20184E
HAREBREEAFEAR 1994—201 84

FERAECHEALIZETT —F =R (F—F X=X DLFF,

AR L2

=H.
2=

C. BhET 5 LD LN 5T
EER X BEd 5
BT Y —% BIASCHG  RO—IBOEFRAMES 5 & X3, ZOMET sEF0FER ERIEO R
A JP 2015-161010 A (J F E 2 F— LS4 2015. 09. 07, 1—3
(773 U—7201)
A JP 2000-328201 A Cfr B AR S ) 2000. 11. 28, 1—3
(773 U—7201)
A JP 09-291344 A G B AR S ) 1997, 11. 11, 1—3
(773 U—7201)
7 CHOBXICH BT I TV 5, ™ X5 b7y I )T LA S RE,

* BIEBObT TV —

TA] BICEED S 5 LTI <. —RAVET K ER =4
H oD

TE] EBREEHOBBEEIIETTH L, ERRHER
PIBICAREINZHO

[L ) BT RICRELIRET 5 O X I tho TR O 4T
AE L ok 2Bk 25+ 5701231 39
B30 BB &M

o] NERICL 28R, A, BTREICS kKT 5300

[P EBEMEERRTC, D EEEOTEOEME L 725 HE

D H OBITATE S 7= 3CHR

ERRHEEH SOMEEH BICARENT- TR TH - T

HEE & P ES 5 b 0Tl FIFOFBEXIER

DEMOTDIZEI AT L

(X BCEEO S DN CHh - T, YLD A TR
OFRME AT ESER N BZ SN HD

(Y| BCEEO S DT CTH - T, SESTER S oo 1 2L
o3kl 0, BEEIZL S THETHLHEERIC
Lo THERERNEEZEZ NS LD

(& F—5 2 773U =30k

MT)

FfRAZ 7T L2 H

EFRR AR OFEE H

20. 06. 2018 03. 07. 2018
EFSTRERERE OA TR K R T BHHITHEEE MEROHDHIEE) 4K | 9833
BARERZFT (1 SA ] P) WE %k
HELS100—8915
HEATRHRESE=TH4% 35 EFEEEE 03—-3581—1101 N 3435

HAPCT  ISA 7210 (F23—)

(2015%#1A°)




	Page 1 - front-page
	Page 2 - front-page
	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 - description
	Page 36 - claims
	Page 37 - claims
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - wo-search-report
	Page 41 - wo-search-report

