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1.78 Be FEAEE <« : trical steel sheets comprises: hot-rolling a steel slab contain-

; x  30°C/sec ing, on a mass basis, not more than 0.005% of C, not more
AA : O 50°C/sec than 8.0% of Si, 0.03 to 3.0% of Mn, not more than 0.2% of
— 1.77 A 100°C/sec P, not more than 0.005% of S, not more than 3.0% of Al, not
':, ® 200°C/sec more than 0.005% of N, not more than 3% of Ni, not more
3 than 5% of Cr, not more than 0.005% of Ti, not more than
m 1.76 0.003% of Nb, not more than 0.005% of As, and not more
% than 0.005% of O; cold-rolling the steel sheet once or mul-
| tiple times with intermediate annealing in between, after or
N 1.75 ! without annealing the hot-rolled steel sheet; and finish an-
# ; nealing the steel sheet. The finish annealing process includes
174 % I O = a temperature elevating step wherein the average temperature

- ~ X N elevation rate from 600°C to 700°C is not less than 50°C/sec.

; This method allows a high magnetic flux density to be stably

; ! provided even when carrying out rapid heating in the finish

1.73 annealing process for the purpose of providing an improved
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cc i : 8. 0%LUT, Mn 0. 03~3.
0%. P:0. 2%LT. S:0. 005%LL
T, Al : 3. 0%LF,. N: 0. 005%L
T. Ni : 3%ETF, Cr : 5%LTF, Ti

AA  Magnetic flux density By, (T) O. O0O5%LIT. Nb: 0. O03%LT. A

BB Scope of invention s:0. OO05%BLTFRELUVO: 0. 005%LL

CC  As content (mass%) TEZERIHAMASTERMELEL , BIERIES
FHRLEE, HHAVWGRIERBHZE ST LG

<, TEFEFPESEHZRO 2ELUEOMEEEL, T EREZEITESAMBEHRMROBESEICE
WT., LA LERMOF EBREIZETS5600~700°COENFREEEEZS50C/ secllEETHC
T, FEHBOREZAME LTHEIBEH TRENMRZTOHETHL, KELTEVEREEZERT

&
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TRbE, AFBEK, C: 0. 005mass®%UTF. Si:8. Oma
ssBUT, Mn:0, 03~3. Omass%, P:0. 2mas s%id
. S:0. 0O0O5mass%llF. Al :3. Omass%LATF. N:O
. 005mass%UT. Ni : 3mass%BUUTF. Cr:5mass%il
T Ti:0. 0O05mass%Llt. Nb:0. 003 mas s%iT,
As:0. 005massBUTFHELPO: 0. 005massWATE=
BL. BEHF e BLUCRARAMADSRDMAEXEET DHMRAS T%
BEELEL. RERBRHZEL R, HEVWERERREMHEZRT &4 <,
1TOEAEHERHZFEC 2EU EONBEEL. T EEMEETEAEY
SR OREFEICEWT, LREALBEMOFRBREICSITH600~7
O0OCOHIEHFBREEAS50C secllbETBIEA2EFEHETHERM
MERMERDEEREERET 2,
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NETHD, ThildY, SRR CPRERRIEEDRKBERE TOERE
EAFTREE QY. BIRRE, EEVEAMLREDA )y NEGHIE&HTE
%, JIT. AREBICHIFTBLEET7 =54 MuURIE. REAEICD W THIRT
FETRAE LAFRRENEDI EZEWD,

EET7 54 MRZROFIEIL, BREEEDOL EEERTREY. SEUEE
(BECHHURE) . BIERGRHEE., PRRMBELE2RETZ & T
DIENTES, 4B, VOV IJTEHMLETIERNL. RESBEEERIOM
WA, BEMREESOBULEETHIONEL LV,



WO 2016/136095 1 PCT/JP2015/084765

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

RWT, EREBRIREE LASERIE, S EESETV. EhEMERHE
R a

C O, LEREALERHT. MREEZ2SD2LHICF. FRBREICS TS
600~700CHDIEHFBEEEAS50C, secllbeFTdIENNE
THY. IFFLIF100C/ secllETHDB, A, REEEDLRIE
FICHRELRQWD, BiEaX 2R 280 E. LRIF1000C s e
cRETH D,

0B, 60C/ secllLOFBRELRIFDLHICIE. BEIMEBCLHENM
BEAVIURENH I, BENBRIIRARMBPHRATIREB O, B&A
MM ERAR OELE ICER T 2 ICIXEA DY . FEMBAEAVDI I ELTE
L\,

LEREOEFEMBRTRIZ, 700~7 6 0OCRLFHRBEESC se
CLETIRTZDONEFE LWV, 5C secK\mTIE {111} FhArus
ERLZEDIDLTHD, FYFFLLIETO0C  secllE, THICH
FLLIE15C/ seclltTHB,

EE700~7 6 OCEDMERIZ, H—MBICENDERNMEAZRWT
. FTEDREZTMRTZONFELWL, COEHMBICIE. SVFVNF
1—TMBEPESE—SMBE. AMOMBRAEERAVWSIENTES, I
. FEMBZHAWTTI60CTETMRLTHLWD, RENOFEEMERE
ERBBEERDH. BRMBAZHEAEHOETMRTZ2ODFFH L,

JIT, FHREREZHET 2 REHEZ600~7 00 COEAB LV
700~760COE&LEDIE. LZE600~7 6 OCHDEBEIR. B
EAETTZRERETHY . CORERBEOFHRREEN,, MRBEEIC
AXREEEEZD2NLTHD, $abst, 6 0 0CKEDREIHTITHER
EAFEEET. —H. 76 0CEBADRERORERE IIBHRESHEBIC
BZ5HENNIVWHOLTHS,

BHE., 600CKmBLVT7 6 OCHBADEERIRICHITHEREEIL.
RICREINAWS, EEUHEHRRTZ2ERNLIE. 1C secllbeTd



WO 2016/136095 12 PCT/JP2015/084765

DOHEFE LY

[0050] &7, EERftEESMOREMFESKIE. BaoUFERETL & EFFLL
BIZIE Phao/ PuD0. TUTOKR-ZBRREEFHIETHON’EFF
Ly,

[0051] _EEEfE LiEshkOikiE. HEICH U THREWIRZ MK L TRHERET S
o LEMEMEIRIE. EXFTHEICIHE U T, [FMOBER. Eg. K - BRES
A—TFT 4V TEBVWBIENTES, fIZE, REFLITREMZEERT S
HOICIK,. WEEZE2BI32BRI—T1 V7%, ARMEZERT 2HEICEYF
BRCERI—T 1 VT EBRHBITI2ONIFELL,

SHEH 1

[0052] R1TICRLEA~UDEEBROMEXKEET2WMAST%21100CODEE
IC20EBEMB LR A LEERTEEZ750C, SEUEE%Z630
CET2REEELTREZ. 7mmORERE LR, EEREBERICERTE
WREHZR LR, HDHWE, BERREHEZET A<, BERL. AEE
ELTREIREO. SmmODAERSE Lic, Ad, R HEIELERT DRI
CWINEBERFRSAT100%THD & 5mR L,

RWT, LEAERIC, vo |l %BEETH,: N,=20:80, Exx—40
C (Ph2o/Pp=0. 001) OBTHEFEESHT, 920CX10sec
DO LRz L 2%, BERIREZ 2% L TRtk EAE%HERMER) &
L7, O, LEREMALERHEOFRBREIE. BM2ICRLAELIIC. 500~
74 0CHIIK. FEMBREEICL>TIEHAREBEEEZ20~400C s e
c DEFETEAIETITW., ThUADOREBRFEOMRIZ. SPF7 Y bFa
—JICL DEEMEBATMR L 2, b, LRBEEIRICE T HRERES
B, RESBEERO7 54 MuR, A LBEMICEI752600~700C
BOEHEFREEIFIFR2ICN LIz, £/, 700~7 6 OCHDEHFRER
BIE16C sec, 7T60CEBAHUREEF TOEHREEEEIL20TC S
secé& L.

[0053]



PCT/JP2015/084765

13

BSHEZE | €00°0: BN '20°0:aS | Z00°0 | F000°C | 100°0 | 610070 | 910070 | 6100°0 | 20°0 100 | €90 | 220 | 2970 | SO0 |2I000 | M
LSS | €00°0:®B) F00:US | T0O0'0 | 8000°C | 60000 | ¥ZD00 | A100°0 | ZZ0°0 | $0'0 | 30°0 200070 2670 | 19T | Y00 61000 | A
g — 900°0 | #0000 | 8000 "0 | 81000 | FT00°0 | 910070 | 100 | TOO [€000°0 | S2'0 | 20T | 90°0 |2T00°0| [}
IS — $00°0 | 900070 | 6000°C | Z1CO 0 | 9T00°0 | 0Z00°0 | TO'0 | TO'0 |G000°0 | 920 | 60°T | 90°0 |22000| L
WetEsE — €00°0 | 80000 | S00G'C | FICO O | 210070 | £100°0 | TO°0 | TO'0 | 20000 | 020 | TI'T | G0 |600D°0 | S
L2 — T00°0 | BEOO0 | FOOD0 | £TO0°0 | £100°0 | L1000 | 1070 1 TO'0 [S000°0| 120 | €1°T | ¥0°0 1%100°0 | ¥
(v — 100°0 | #200°0 | 9000°0 | GTO0'0 | 9100°0 | 80000 | T0°0 | 100 |€000°0| ¥&0 | 80T | 00 | ¥200'0| O
WEERE — T00°0 | ST00°0 | 6000°0 | 81000 | 21000 | 91000 1070 | 100 |TO000'0| €2°0 | €T | 90°0 |9200°0: d
WEEE — 10070 | 00070 | €500°0 | #100°0 | 610070 | €T00°0 | T0°0 | T0°0 |€000°0 | 610 | ¥1°T | 900 |g2000 | O
mEHERE — T00°0 | €000°0 | £200°0 | 910070 | 0000 | 910070 | 100 | T0°0 [S000°0| ¥€°0 | €I°T | 90°0 |6100°0| N
ERn3 10070 | 9000°0 | 8T00°0 | £T00°0 | €T00°0 | 8T0G0 | T0°C | 1070 |[9000°0| 12°0 | 81T | S0'0 |€T00°0| W
R — T00°0 | G000°C | L0000 | TO00°0 | 910070 | 02000 | 100 | T0D |Z000°0| 81°0 | €OT | 90 |GI0'0 | T
g - T00°0 | 900070 | 9000°0 | T00°0 | 8500 °0 | 81000 | T0°¢ | TOD [€000°0 | ¥°0 | €T | 800 |9100°0| 3
s - 100°0 | €000°0 | ¥000 0 | £100°0 | €100°0 | €9000 ! 1070 | 200 |¥0000| 960 | GO'T | 90°C |T1200°0 | [
WEHERE - T00°D | 200070 | £000°0 | 910070 { 210070 | 21000 | IS'T | 100 |€000°0| 260 | €0 : 800 |9800°C | I
LETZER S - T00°0 | 100070 | 2000°0 | 910070 | 1200°0 | 610070 | 100 | Te'T |@0000| ¥60 | 150 | 1070 |1800°G | H
ek — T00°D | Z000°0 | 80000 | 210070 | £T00°0 | TTO00 | T0°0 | T0°0 | OIE0| 95°0 | €80 | S0°0 |€I000 | D
MEHRRL 2000 | TOO'O | €000°C | 900070 | £TC00 | STO0'0 | 910070 | 1070 | T00 [S000°0| @20 | BOT | 9070 [TOD'CG| A
WEHERE 200°0: 8K | T00°0 | £000°0 | 200070 | ¥100°0 | £100°0 | 2100°0 | T0°0 | T0O |2000°0| 9370 | 20T | €0 |€I000| 4
HEHERE £00T0:®D | TOOT0 | DOOC | FO00 0 | FI00T0 | 210070 | 41000 | 200 | 00 1900070 | 610 | 66°0 | ¥O0 | 92000, d
lEHESE 00148t 10070 | ZO00 0 | RODO O | 210070 | 910070 | 2T00°0 | T0D | 10D |¥0000| @0 | 80T | ¥O0 |6100°C| O
MBHE3E 9070 US | TO0'0 | £000°0 | 900070 | ZTO00 | FTC0°0 | Q1000 | 200 | T0'D |8000°G| €20 | TI'T | 90°0 |8I000| d
EHASE — 10070 | 00070 | 800070 | #1000 1 61000 | €700°0 | TO0 | TOD |S000°0| T30 | 20°T | 900 |0300°0| V¥
o QX sy N 5 O N S I N v R 1S d D | B

(%8s s BW) £ ¥y £ A g

[%&1]

WO 2016/136095




WO 2016/136095

[0054] [zR2-1]

[0055]

14 PCT/IP2015/084765
LESE R
ﬂz*f‘ ?ff% ORI iﬁ}ﬁé 60&%’%0 , | Bk Beo | BBV | 1 5
(*CXsec) SRR () (W/kg)
(zm) (°C/sec)
1 400 1.775 3.86 ZEEAS
2 200 1.774 3.86 ZEI
3 7L 25 100 1.771 3.98 ZEERE
4 50 1.759 4.06 FEARM]
5 30 1. 741 4.22 e ca ]
6 800X 10 36 200 1.771 3.89 FER
7 | A 850X 10 45 200 1.772 3.91 FERAfE
8 930X 10 61 200 1.773 3. 82 R
9 1000 % 10 95 200 1.775 3.81 AR
10 800X 10 36 30 1. 746 4.15 [Ee eaill
11 850X 10 45 30 1.751 4,07 HeE
12 930X 10 61 30 1.759 4. 02 [ soat]]
13 100010 95 30 1. 765 3.93 Lo
14 B L - 20 1.752 4.13 s
15 200 1.782 3.81 FEAE
16 c 960 % 10 . 20 1.762 4,02 e vl
17 200 1.785 3.76 A
18 b 2ol - 20 1.743 3.92 2ot
19 200 1.772 3.73 PR
20 . Q00 10 2 20 1. 749 3.95 eyl
21 200 1.771 3.72 FEHRE
22 v "y %0 20 1.743 4,05 FERRF
23 200 1.769 3.76 FER
24 20 1.729 4.26 Heaz
25 G =L o 200 1. 763 3.88 FEEREI




WO 2016/136095 15 PCT/JP2015/084765

[£2-2]
REES RERURRE
Ifﬁfﬁ ﬁ; R iﬁiﬁ% 60&%;&%@ R By | SIS | 16 B
(°CX sec) IR (T) (W/ke)
(pm) (°C/sec)

26 . 43010 o 20 1.735 4,02 Mg
27 200 1. 764 3.76 FEER{F
28 20 1. 724 4,03 HogA)

I 7L 22
29 200 1. 762 3.76 FEIR
30 20 1. 743 4.72 24 3501

J 7L 20
31 200 1. 745 4.68 M)
32 K L " 20 1. 742 4.65 Heg45)
33 200 1. 743 4. 64 Hefl
34 20 1. 744 4.63 2 st

L 7L 21
35 200 1. 746 4,59 LA
36 M "y % 20 1.739 4.26 o3t
37 200 1. 774 3.89 FEHA
38 N .y 9 20 1.738 4. 27 [Ee il
39 200 1. 765 4.03 A
40 o sl " 20 1. 736 4.29 (2 st
41 200 1.742 4,28 ke il
42 b 550 % 10 5 20 1.750 4.09 =g 1yl
43 200 1.771 3.92 FEEF
44 Q 850 % 10 12 20 1. 749 4.11 e
45 200 1. 761 4.13 FEHA
46 = 450X 10 0 20 1. 741 4,42 HraRf]
47 200 1.743 4.36 He
48 . L % 20 1.738 4.95 P
49 200 1.775 3.83 FEERE)
50 - "y 3 20 1.736 4.26 P
51 200 1.762 4,03 FEHHA
52 U ey 2 20 1.736 4. 26 =03l
53 ' 200 1. 742 4,98 Heigi5)

[0056] Hi< LTRLONAHRERNIL, LAABSLTCCHEEZRFAMETS28
OmmX30mmOERFEZHIM L., TTRY 1 VHRTHIFE (BKEW,
s 50 WREEB:,) ZRAEL. TORBRER2ITHEL K,
R2HH. AEBICEET 2RO HENZET 2HFEM AW T. RERIC



WO 2016/136095 16 PCT/JP2015/084765

[0057]

[0058]

BE Y 5RMTEE LARAREERERIE,. A—OHKS. A—ORIER
BSIRUTHET2E, WThEBhAREEEEELTWE T &, BIC,
BIRAREERIO 7 54 MIRE 7 O umBLTFICHIM L 280k Tld, 23F
MBUICLUBRBEB ;o AKX EELTWRB I EN DD D, T, RHEEH
TIRBERFESEEE T CERMREEOBETHNI WD, £EERL -
BEEI O R MHIR AR & DRRBERR X ) Yy MBI ENTE S,

Khdl 2

RUKRLEV, W2EBOMRSHMEZET2MA>7%21 120 COERE
K3 0OEEMBRLLE. A LEERTEESSNEEZEAICER LALR
BEEZTWRE2. OmmORERE Lg, BEL. SEEEL THEE
REO. 35mmDAERE Lk, BP. REKASBELZFOMKRIE. WIh
tEERENST1O00%THD I &aMmERL .

RWT, EEEAERIC, vo |l %tETH, 1 N,=20:80, BH—-40
C (Puso/ Pu=0. 001) OBTHFHETHT, 950CX10sec
Dt LIS A L 2%, MBREEE 24 L TRk (EAAMEEER) &
L7z, ZORR. ERALRMOFRBREL. B4ICRLEELIIC. 200~
74 0CHIE, FEMBICL>TEHREEEE20~400C ' secd
FHETELIETMERL, TLUADREER., P77V Fa—-TIC4L3
BESINZA T L, F/. 7 6 OCLUBOTHREEEIX20C sec
ERBEDAE L, b, LEEHETRICHSITIRERMG. R SEREE
BID7 54 MR, HEEMICEIT2600~7 00 CRDFEHFEEE
. 700~76 0COFHFEREEIZTRIICED TR LT,



PCT/JP2015/084765

17

WO 2016/136095

[£R3]

iR 8T ¢ 8gL T 02 0% 6 088 036 M | €
[E17EEES 80 ¢ 8VL'1 02 002 99 052 058 M | 32
4REH 5z¢ qzL T 0Z 02 99 052 058 M | 12
[ HagE 01 °¢ FLT 0% 002 ¥ 079 056 M | 02
[0 8Z°¢ 61L°T 03 0z 8F 0%9 056 M | 61
{975 9z °¢ 0ZL°1 ¥ 002 82 065 0£8 Mm | 81
e €2°¢ L2LT 8 002 8% 068 0£8 A
I} HuRE 91 ¢ 1811 z1 002 8z 065 028 M|t
g} gre eFL 1 91 002 82 068 0¢8 M | g7
[L7EEESS ere ahL1 07 002 8z 068 08 M | FI
fig¥EAT 7e°e eIL'T 02 0% 62 063 028 M| gl
6} HRSE 952 7eL1 02 002 68 098 096 A | el
(72 Ba] 992 6eL1 03 02 68 098 096 A [1
(R 85 ¢ 6FL T 07 003 29 09L 098 A | 0T
[Exe 25 £L°2 LZL°T 0z 0z 29 092 093 A 6
g Hrs% 65T 8%, 1 02g 002 i 029 06 A 8
iR 8LC 81L°T 02 0z i 029 026 A )
e 8L % 6IL°T ¥ 002 £z 08¢ 028 A 9
[eHEsE 2L°g 9zL T 8 002 ¥ 08¢ 028 A g
[} B 89°C 88L T 21 002 e 08S 028 A 7%
i} Efi S £9°7 LT 91 002 €T 08¢ 028 A e
[ B 19°7C 9L 1 032 002 4 08¢ 078 A 4
i@ €8°C FAVARI 02 02 ¥4 089 028 A T
S S

w | s | e N m%%MWﬁ.Hwas ) s |t | o

W | SPUINERS | SEEENE ) )5 paro0L | 00.001~009 ﬂwﬁﬁwﬁm FEER | pemy | e |
T T i T

LAESLVPCHAZRFAEHETS280m

SRR 5,
MX30mmODABRAAFEL., TTRY 1 VARTHIIFE (BKEW, 5 5,

. WREEB,) %

5/

Hi< LT

[0059]

fHEE L 7=,

IEL. ZORRERII

N
/

-

TEIRDENEE T HMAEMEZRAWT. RFEHRI

A
]

-

CiE

RIMNH, AFHHRI



WO 2016/136095 18 PCT/JP2015/084765

BEYT 2EGTHRE LAAEAAMEE#MMARIE. WThtBhHBREEEE
LTWaZ &, HIC, REDBELERIOT7 254 MUR%E 7 O umEUTICH
H L 728tk Tld, SFEMBICLYMRBEB; (AAI<M@MELTVWSEZED
bhd, T, ARPTREALEERTEE. SEEEZ TTTHOHMREE
DETHNIWED, FEMRLEREDRBENLRXY) v N85 &ENTE
%,



WO 2016/136095 19 PCT/JP2015/084765

[55KIA1]

[553K1R2]

[553KIR3]

[553K1R4]

[E53KIR5]

mROEEHE
C:0. 0O0O5mass%lF. Si:8. Omass®BUT,. Mn
:0. 03~3. Omass%., P:0. 2mass%lF, S:0
. 0O05mass%BUT,. Al : 3. Omass%BUT,. N: 0. O
O5mass%llF. Ni :3mass%F. Cr:5mass%
MUF, Ti:0. 0O05mass%Ll ™. Nb:0. 0O03mass
%LUTF, As: 0. 005massBUTHLTO: 0. 005ma
s sHUTEEEL. BEAF e B LR BAFYD 57425 oH
BT HMASTERBELEL. RERBRHEZEL 2R HDWVIE
BERGEHZREYT &K, 1EFELEPERHEZR 2EUEDS
BELEL. £LEHERETEFDUEESMMROEETEICEWT,
LA EESEOFERRBICHITE2600~7 00 CHOEHREREE
#Z50C/ / secllb&d 3 &2/FHETHEADEHEMMRORE
EHE.
FERAERMOFRREEREEZ, FEMBATNRL LB, BHRMEBATHER
L. 700~76 0CHADFHREEEEZ5C secllbEF3
xR E T 25EKRE 1 ICEBOEA DM E#MMERORIEAIE,
LEESEEEORKSBELERDO 7 54 MRRZ70umllTET
P EERHET ZERIE F21d 2 ICRHEOER SR BHNR DR
EHE.
LR S TIE. EERSHEKICMATILIC. SNnBLTSbDD
ENLEIEND 1EEZLEE2EEZENENO. 005~0. 20ma
s sWDEETEETHIEERHHEETIHEREI~30VWTNHT
IR ICEEE D E A MM ERSER DEE T IE,
LM S T, ERHRAHEMICIATESIC, Ca, MgBLUR
EMDIBEMLRBIENZ 1REZLIE2EULEEZZNENO0. 0001
~0. 01TO0OmassHDHFETEETIEaR/HET HEKET
~30WThH 1 IEICEHOES EMYERSEROEE S E,



1/2

PCT/JP2015/084765

WO 2016/136095
[Eg1]

1.78 :
SEHREEH «—

i X  30°C/sec

! O 50°C/sec

1.77 : A 100°C/sec

i ® 200°C/sec

(] LT
5
ffﬂ‘( 175 | ,
i 3 ;
X X X e/
1.73 | e
0.00 0.02 0.04 0.06 0.08 0.10
As ZH= (mass%)
[&2]
3 RS INEL
800 | é ——
00 1 T \ 700~760°CRE 0D
5 EH R R
8 600 ' E =15°C/sec
~ 500 600~I700°CF'5510)
L FHRREE
mg 400 =180°C/sec
300 |
200 |
100 — e
0 2 4 6 8 10 12
B [ (sec)



2/2

WO 2016/136095 PCT/JP2015/084765
[E3]
1.75 i
| EARE @® 180°C/sec
: A 20°C/sec
1.74 | :
£ i
S 173 '
i |
1 |
w172 |
a :
|
1.71 |
B AL A A A A
|
1-70 L | | |
0 5 10 15 20 25
700~ 760°Clal D E ¥ FIREE (°C/sec)
[E4]
TOE5- ]
RTINS
FEATINZEA




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2015/084765

A. CLASSIFICATION OF SUBJECT MATTER
c21D8/12(2006.01)i, €21D9/46(2006.01)1,
(2006.01)i, c22c38/60(2006.01)1,

c22c38/00(2006.01)1, Cc22c38/58

HO1F1/16(2006.01)1

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

B. FIELDS SEARCHED

Cc21D8/12, C21D9/46, C22C38/00-38/60,

Minimum documentation searched (classification system followed by classification symbols)
HO1F1/16

1922-1996
1971-2016

Jitsuyo Shinan Koho
Kokai Jitsuyo Shinan Koho

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

1996-2016
1994-2016

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

& CN 104302801 A & KR

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y WO 2014/142100 A1 (JFE Steel Corp.), 1-5
18 September 2014 (18.09.2014),
claims
& US 2016/0042850 Al & EP 2975152 Al
claims
& IN 201507791 Pl & TW 201443246 A
& CN 105189799 A & KR 10-2015-0119229 A
Y WO 2014/030512 A1 (JFE Steel Corp.), 1-5
27 February 2014 (27.02.2014),
claims
& US 2015/0187475 Al & EP 2889389 Al
claims
& IN 201500825 P1 & TW 201413007 A

10-2015-0023770 A

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

“E” 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)

“Q”  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

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
26 February 2016 (26.02.16)

Date of mailing of the international search report
08 March 2016 (08.03.16)

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)




INTERNATIONAL SEARCH REPORT

International application No.

(Family: none)

PCT/JP2015/084765
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP 2013-44012 A (Nippon Steel & Sumitomo Metal 1-5
Corp.),
04 March 2013 (04.03.2013),
claims
(Family: none)
Y JP 2007-217744 A (JFE Steel Corp.), 1-5
30 August 2007 (30.08.2007),
claims
(Family: none)
Y WO 2012/086534 A1 (JFE Steel Corp.), 1-5
28 June 2012 (28.06.2012),
claims
& US 2013/0263981 Al & EP 2657355 Al
claims
& IN 201302097 P2 & CA 2821087 Al
& MX 2013006979 A & RU 2534638 C1
& TW 201233813 A & CN 103270179 A
& KR 10-2013-01010%92 A
Y JP 2013-10982 A (JFE Steel Corp.), 1-5
17 January 2013 (17.01.2013),
claims
(Family: none)
Y JP 2014-173099 A (JFE Steel Corp.), 1-5
22 September 2014 (22.09.2014),
claims

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




ERS A EsHpEES PCT JP2015/084765

A, EREOBTLHTFOME (EEFFIE (I1PC) )

Int.Cl.  C21D8/12(2006.01)1, C21D9/46(2006.01)1, C€22C38/00(2006.01)1, €22C38/58(2006.01)1,
€22€38/60(2006. 01) i, HO1F1/16(2006.01) i

B. #H&EZITo7nW

ARE 21T o 7o/ MIRE R (EERRSRT08 (1 PC) )
It.Cl. €21D8/12, C21D9/46, C22C38/00-38/60, HOLF1/16

B/NBE R OB B TR To - BFICEENns 60
HAREEAFEAH 1922—19964F
H AREAREAFEAR 1971—201614F
H AR EE A 285N 1996—201614F
HAREBREEAFEAR 1994—201614F

EEFHE CHA LIZET T —F =R (F—F_X—ADO4F, HEICEH L7HE

C. BET L L8050 53Tk

ERR N2 BEE 5
BT Y — % BIAEG  ROEOEFTRMES 5 & Xt FOET S EHOERT FHRTEDO KR
Y WO 2014/142100 Al (] F E X2 F— LR 4k) 2014, 09. 18, 1-5

SR O

& US 2016/0042850 Al & EP 2975152 Al, Claims & IN 201507791 P1
& TW 201443246 A & CN 105189799 A & KR 10-2015-0119229 A

Y WO 2014/030512 Al (J F E 2F— Lk tt) 2014. 02. 27, 1-5
ah R O

& US 2015/0187475 Al & EP 2889389 Al, Claims & IN 201500825 P1
& TW 201413007 A & CN 104302801 A & KR 10-2015-0023770 A

W CHOBEXICHLIEBTIZEEIN TN D, ™OFT U b7 2 )=l AR A S,
¥ BIAXEOAT I — O B OEITAFE S TR
TA] FRCBIEO S 5 TR < . — MMk EZ 2R3 [T EESHEER O3B B RICAR S-S TH - T
Ho HEEE FEST 5L 0TI BPEOFHE I G
E] ERHEEARIOHBEE ZI3Fch 50, EEEHER OHFEDOI=DIZFI AT HHD
DABIZAR ENZHO [X] BCEED H 5 kT o T, MEE LA TR
ML | B TRICRR T 5 S0 i ftho TR O 1T OFRMESUTES N 2N EEZ LND B D
AE LIRS EE LT 270D SI AT Y] BCEEDH L TH - T, Yzl e o 1 2L
Aok (BE AT FoxERE D, BEFICE > THRTHHHARIC
o] NERICL 28R, A, BTREICS kKT 5300 Lo THERERNEEZEZ NS LD
[P ERHEBEARIC, OB EHEOTIEORM L 25 (&) FA—7r b7 73 U —3CWk
EEALEEET Lz A E A HR S ORIE A
26. 02. 2016 _ 08. 03. 201686
EIFRH AR O AR M & Tk BHTHEE FEROHHMER) 4K | 9731
ARERTT (1 SA]P) RE B
WERKS100—-8915 o
R TAHXERE-"TH4& 3% EFEES 03—-3581—-1101 H#E 3435

BAPCT / I1SA 210 (HE2~—) (2015%#1A8)



ER A EpsHpEE S PCT/JP2015/7084765

C (Bix) . BEd 5 R0 L5 3k

51 Lk BEd 5
B — BIASCHNG RO O AT 5 & &3, 0T 5 ETOER FREOFE
Y JP 2013-44012 A CET H 8 EAE NS 2013. 03, 04, 1-5

Fritas RO (77 IV —72201)

Y JP 2007-217744 A (J F E 2 F— LS4 2007. 08. 30, 1-5
Fearsaskofi (771U —7¢2 1)

Y WO 2012/086534 Al (J F E 2F— Lk tt) 2012. 06. 28, 1-5
ah R O

& US 2013/0263981 Al & EP 2657355 Al, Claims & IN 201302097 P2
& CA 2821087 Al & MX 2013006979 A & RU 2534638 C1

& TW 201233813 A & CN 103270179 A & KR 10-2013-0101092 A

Y JP 2013-10982 A (J F E X2 F— Lk th) 2013.01. 17, 1-5
Fearsaskofi (771U —7¢2 1)

Y JP 2014-173099 A (J F E 2 F— LS4 2014. 09. 22, 1-5
Fearsaskofi (771U —7¢2 1)

HAPCT / ISA 210 (HE2_—Y0k%) (2015%1H4°)




	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 - claims
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report
	Page 27 - wo-search-report

