12) HHFBAFRICE SV T LRSI -ERHRE

d[fb 00 0 A

(19) t R HAA T e RS
EREHXER

43) EfR2FE
2007 ££11 A29 B (29.11.2007)

(10) B ARES
WO 2007/136115 Al

(51) ERREEFSE:
C23C 22/00 (2006.01)
C21D 9/46 (2006.01)
C22C 38/00 (2006.01)

21) ERHEES:
(22) EFfHEER:
(25) EIR*HREDEE:
26) B 2B DEE:

(30) BEET—4:
45 FE2006-140689

2006 £E5 A 19 H (19.05.2006)

C22C 38/02 (2006.01)
HOIF 1/16 (2006.01)
HOIF 1/18 (2006.01)

PCT/IP2007/060649
2007 ££5 B 18 H (18.05.2007)
BRE
BRE

P (74)

(71) HEA KEZBR<<2TOEERIZONT): TH
AEEHE X &% (NIPPON STEEL CORPORATION)

JPAP]; T1008071 REMFRERKFHI-_TH6 &

3 B Tokyo (JP).
(72) BEAE;, LU

(81)

(75) HEBAE/HEA CREIZDWNTO&): MHME

(TAKEDA, Kazutoshi) [JP/JP]; T 1008071 3R 3 & F
RERAFH_TE6EFEIEHAAEEKRAS
#t N Tokyo (JP). & #& % Bl (TAKAHASHI, Fumiaki)
[JP/JP]; T1008071 R FHBRKXFHI_TH6 &
SEHBERFEHAEHL A Tokyo (JP). LLIFE—
(YAMAZAKI, Syuuichi) [JP/JP]; T 1008071 33 #kF
RKEHRXFH_TH6EIEHAFHAHEKASH
A Tokyo (JP). ik 3+ i& FE (FUJII, Hiroyasu) [JP/AP]; T
1008071 REMFRBARKFE_TH6&E3IEH
BARRE %K SN Tokyo (JP). BEE X (ANDOU,
Fumikazu) [JP/JP]; T 1008071 R #F T ¢ H X K FHT
—TH6Z%E3EHHAREHEHKK SR Tokyo (JP).
fRIEA: FARE ., 5(AOKI, Atsushi et al.); T 1058423
ER#iERE/M=TES&185E/M37&%E
IWEMFH R BB Tokyo (JP).

BEE (RXRTOLGEY., £2TOEFOERREN
THE): AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BH,
BR, BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK,
DM, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,

[FEH]

(54) FBAD A Th:

136115 A1 I O D DO O

1000

(54) Title: DIRECTIONAL ELECTROMAGNETIC STEEL SHEET HAVING HIGH TENSION INSULATING COATING FILM
AND METHOD FOR PROCESSING THE INSULATING COATING FILM

BRNAMMEBIRER T 2AAEERARE £ ORERBIROES &

UrEMgpE—S X <—FehE—4
AA 800+ cc X?#JLZT?’{ rOE—Y EE
800F DD
E
leps] 400t
dalh L
0 ekt L4 - ash A
BB 10.000 20.000 30.000 40.000 50.000
b T4 ‘]
L |

l

Fe
Iron. syn

Ni2 P2 07

39-0710 Nickel Phosphate

Mg2 P2 07

08-0038 Magnesium Phosphate

Mg2 Si 04

84-0189) £orsierite syn

ST

AA INTENSITY [cps]

BB PEAK DATA

CC PEAK OF Mg PHOSPHATE
DD PEAK OF FORSTERITE
EE PEAK OF Fe

(57) Abstract: Disclosed is a directional electromagnetic steel sheet having a high-tension insulating coating film which contains

~~ o chromium.This directional electromagnetic steel sheet is characterized in that an insulating coating film is formed on the surface
[~ of asteel sheet and the coating film contains a phosphate and a colloidal silica as the main components, while containing a crystalline

200

o

magnesium phosphate which is dispersed all over the film uniformly.

ERY 2ARKEEHBNR

(57) E#: fROREIC, VAREBELEIOA FRVUDEEIHRAFELTERL, D, BEKEDYABRTITRLD
L#, 2EIC, H—ICHBLTERTHARBEEZHELECLERBET SV DLEZER LAVERIERHRIE



WO 2007/136115 A1l

(84)

KR, KZ,LA,LC, LK, LR, LS, LT, LU, LY, MA, MD, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, SL,
SM, SV, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VC, VN, ZA, ZM, ZW.

BEE (RTOGEWVRY., 2TOEEOLERAEN T
&E): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD,
SL, SZ, TZ, UG, ZM, ZW), 1— 35 L 7 (AM, AZ, BY,
KG, KZ, MD, RU, TJ, TM), 3 — B v /% (AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE,

IS, IT, LT, LU, LV, MC, MT, NL, PL, PT, RO, SE, SI, SK,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

R OREE:
— ERRESREE

2XFI1— FRUMOBEIZDINTIE, EHRTIND
BPCTHEy FOEBIZEBESIATILNS IO— FEBEE
DHAERI— ] B8R,



WO 2007/136115 PCT/JP2007/060649

WO =
B N A S T B I O R B ON T D e A TR O 3

£l o B

ARBEE. JOLAEESALAVERMEHEE2ZE T 2HMEE
BHIRE. 7OLARSBELAVWEENBREE 2R T 5il& %R
MEHIEIZET 2.

T B

FEBEEREAROEGEICIE. GEEL, Hikiiz R TRREE
TR BRI ND L REBEIREND 7+ VAT T4 PEELE
CHLPEMOBI. 7oy oY ERABI, DARERSEE
BT MERERALTHEMTTHRT 2D ABRERBED 2
ENo R MBRENERIN TS,

TA AT T FEER, AREDABERBEOEREOMER
BEEABREERELTV D,

D ABERER, FHEERERKC. SECBRMEEENEL
D, BEREFERLTCHBEERET S LDOCLERKRTD
2. LmBMEIcE. REENMSA . BmEE, WEE. TNOE,
A S WS, Hx OBENERINS,

FEBEEMERENTL, P AREOHKGEHET D, #
BO@mEBEE, WL, TADERE>TVDH L, BERDEHMDOKRIT
WEAHEL T, BEAKOEENER Liahroky, iz, ME
CHRERBBT LN TET, EEENBLLEDT 2.

wEREEIr LD, ERAROBSECENENE TS L. BEOH
BAAD LAY, TORKE, BEIAKEIN, BIEESAET 2

1



WO 2007/136115 PCT/JP2007/060649

ﬂ\%ﬁﬁﬁm‘b?yxwﬁﬁwiﬁﬁw~jfﬁéﬁﬁé$®
KRICHERTDH 2o
AR5 3 —28375BARIIE, HEWFHMRIT, WERE
Kiﬁbt7jWX?54h%%@LK\Dh@ﬁ‘ﬁmA@ﬁ\
:D4F%&Uﬁéiﬁﬁ&?é%%wﬁﬂﬁﬁéﬁﬁb‘%%H
HT,%%ﬁ@%@%ﬁé%&b\%@&mﬁ%aéﬁm¢éﬁ&
WRERINTW D,
it‘%%%61—41778%@%Km‘ﬁ%Sum%T@ﬁ
ﬁﬁ?@:m%FRVUﬁ\%~©h%ﬁ‘7DA@%E%%%%
Tﬁﬁ?éﬂﬂm%ﬁﬁb\%%ﬁﬁé:&tgbxﬁﬁwﬁW%
HEBEHCREL, B, HEOMEBEEED 5 HBENER SN
TW3,
EK\%%$11—71688%®ﬁKH\Dh%ﬁ‘ﬁDA@
ﬁ‘&U\ﬁixﬁﬁﬁﬁ950~1200@@:D4F%9Uﬁ
&i&%&?é%%ﬁ%%wﬁ%ﬁ?%ﬁﬁﬁﬁﬁﬁmﬁﬁﬁé&
MARERINTWVS,
L%&ﬁ%%@&ﬁtihﬁ\%@@%ﬁ%ﬁﬁ%&tﬁib‘
Fm . WEENLELET A, EEERCE, JO0LAEENTSS
rOLBENMEAEINTNVD,
ﬁﬁ‘%ﬁ%%ﬁﬁm—Xvaém\%‘ﬁDA‘ﬁPSWA
EoayOEANEEXEHBEINZ0T, Z7OALENEEA
LhWwERNkDoN5.
L%&%&bf,%®%57—9631%®ﬁmm,:D%F%
2 YhESi10,T20EHER, DABTINIEL1O0~120EE
%\ﬁ5@é2~10§%%‘&3‘Mg,A1‘Fe‘Co‘N
L ZnoREBREO IEXE2EEz4~4 0 BERNEHT OLER
%‘300@%LT%%HHT%@W&%%&?%ﬁEﬁ%%ém

2



WO 2007/136115 PCT/JP2007/060649

TWw3,

Wi, BE2000—1787608FAHKICKE, Ca, Mn, F
e\Zn\Co\Ni,Cu,B&UAI@EE@ﬂéﬁﬁﬂﬁt
LT‘%@ﬁ\M@ﬁ\@@ﬁ‘@E%ﬁ‘ﬂ@ﬁ\917@5‘
:Aﬁ%ﬁ\&@\ﬁU?»@ﬁ@B@ﬁﬂéﬁ%@ﬁ@lﬁxm
2EUL%ﬁﬁ?é:&é%ﬁ&?éﬁﬂﬁ%W%mm%Em@ﬂ
CETAERMNEARINTN S,

b@b\%ﬁ%57—9631%®%%%@ﬁﬁtm‘ﬁ@ﬁ¢
@ﬁ%ﬁﬁytﬁﬁﬁémﬁﬁﬁTwﬁ%ﬁ%D‘it\ﬁﬁzo
00—178760EAREROEMRIIT, FRBRETOFRREL
i%%@&mﬁ%fﬁ%ﬁ%%ﬁ%ﬁﬁb‘EE%&%ﬁ%ET%
%,

it\%%$1—147074%ﬁﬁtm‘@h%ﬁ&:n%ﬁ
vaﬁéiﬁﬁ&?é%%W%¢t‘Eﬁ%t‘%%MEﬁﬁ%
WEBAEBRLUEFAETVWERRPERINTH S,

%%$1—147074%@%%%@ﬁﬁ%ﬁﬁ%%ﬁ®%%%
ﬁﬁ‘$Wﬁ¢K‘%%mﬁﬂﬁ%m%ﬁﬁ%W%KﬁET%Z&
K;D‘%WK%%%K%ﬁ%HML\%@%%‘%ﬁ@ﬁﬁé%
RTBHDTH 5.

Linl . FERAMIIBVT, MEBEEBEOESEEITFMINTS S
f‘%%Wﬁ@%%%m\%%vxwwii&%Mém\:@ﬁf
FRABEROBERER. KBEORMEERTHOTH S,

B 348237 ABAWMICE., BE—EHOVABRKRED S
ﬁ%btbhm%ﬁ%?étw\%~g¢w‘ﬁ%@@h@é%m
?é:&‘&ﬁ‘ﬁ%@@h@é@%ﬁ%Mb\%~E¢®bh@
ﬁﬁ%ﬂ&mot&%‘@MﬁDAéﬁ%?é&‘W%ﬁ%%@é
ﬁHTU<‘%%Dh%t&é%&@@%ﬁﬁ@%ﬁ%‘mb@%

e

3



WO 2007/136115 PCT/JP2007/060649

CZAF A FEITEBLETERIENEARINTN D,

b#b\tﬁﬁﬁtﬁﬁwﬁﬁﬁ‘$W@7W5:OAE$W%
LYz @ENSAEL, EROVABEEEEOLFREME
CEEHLEHKTHD, BEROB (B—BEHE_HE) »oRER
BEERARETLOT, TEMZIAMRBERDIEVWIHERE
BATW3,

% B4 O B R

AFEHIE., HEAEEUEROMEORK IR THREREICHRT
ZHBEEOMRERBETIILEENET D,

e, AW, JOLAMESALBRNCDPADET . &
SRRSO BEEEESBBRCBENZHENRRERBEEAT DT
MEERAREZE L 2ENET 5,

AFKHOEEIE, LFDOEBDTH DS,

(1) MEOE@EIC, vauBBeant RRIUDEERD &
LTEAL. HD, BRBREOVDABIY XY U LE, EHIC, H¥—
CABMLTEETOMBHREERRLEIEERBETEIDLE
SHLEBNEREAEBRER2HE T D74 MMk ER MR

(2) WREEBEODABIIFZITLN, ERERODAVER
< H Ry A, RN, RABRODABI T XY UL XA
KEaB. NDO. TONBEM, 2~7e/m' THdILERHM
L aHE (1) CRBEO/7OLAEEELAVERAEREEZS
§ B 5 Ik R AR .

(3) ®m@moABmEL, Ni, Co, Mn, Zn, Fe., Al
‘&U\Ba@@h@ﬁ@1@Xﬁ2ﬁﬂi@6ﬁé:ké%ﬁ&
THE® (1) Xt (2) KRBororz2EELBVWERADER
WEEET HHMEBEEMK,



WO 2007/136115 PCT/JP2007/060649

(4) MR As, C 0. 005 %A T, Si:2. 65~7
0%saHL. FHREEEMNL~10mmT, (110) [0
01] OHEBAHLICHNTZERFLOXLA, EEFET, FIIE
“8° DTFOHMBEUMECHD I L2RM LT R (1) ~
(3) PWFhALERO/ODLEGELAVEENEEERES
$ % J5 ) B O AR

(5) FEHESHEKOEEIC, DABRELO0 0 EREHITHL
OO RRYUNA0~6 7 EEBED ABEL~5 0 ERMEE
ﬁb\é@%ﬁ%ﬁﬁlSNBS%@ﬂﬁ%%ﬁﬁb‘%ﬁ%‘%
ST B T &R & T D A T A AR O A AL T R

(6) ®@®mDABMEAS, Ni, Co, Mn, Zn, Fe. Al
‘&U\Ba@@h@ﬁ@1@Xﬁ2ﬁﬂiﬁ5ﬁélkéﬁﬁ&
T2 HE (5) IC Ik o 7 M R A o A R AL BT i

(7) ﬁﬁ%ﬂﬁﬂ*ﬁﬁ§\C:0.005%U\—F\Si:2. 5b~17
0%%2&HL., THEAEKENLI~10mmT, (110) [O
01] OEEFMICHTIHEHAMLOILA, EEAFFAT, FIIME
+8° LFOHHMBEUARTHL I LeRYMLTDHME (5) X
i (6) I Ik o 7 M R G R D A i TR AL I T R

B T O B 73 3
Hlm\%%%1?%&bt%%%ﬁ@Xﬁ@ﬁ?v~%é%?
MTH 5.

HZM‘%ﬁ%ZT%&bt%@mﬁ®XﬁEﬁ??—F%%?
MTH 5.
EBM‘%%%3?%@bt%%%ﬁ@Xﬁ@ﬁ?v—Fé%?
MTH 5.
H4M‘%@%1?%&bk%%%ﬁ@Xﬁ@ﬁ??“Fé%?

b



WO 2007/136115 PCT/JP2007/060649

BMTH Do

KEEERTDDORREDFE

DR, AEHEFMITHIAT 2.

ATEH T, HEUEMBOFMEBRAKELT, BROT A
NWAFI14 N EEEE TS AREEURARE AWV S,

B TSSO BRI e R L. R OB BEA IR
%b‘kmﬁ‘ﬁ@%ﬁ&f@%@ﬁéb\ﬁﬁ‘m%@ﬁbf‘
XFHOEEEERLERY, T0%, ARFOLEEERA L. ¥
BL., BEATT, BBERZEBRT S,

ARFOMBHEEE., BREOV ARSI /XU LE, HIREE
K‘ﬂ~tﬁﬁbfﬁﬁﬁéo:@ﬁﬁﬁ%%@%ﬁ?%éo

FEMODABRT T RYTAR, MHBRRPEMRBRERE DR
R TTT?%DA@V?Z/WA B, DABKERITFRIU
ATHD. tEXT. Mg, P,0,%, Mg, P, O, H,0O&ER
XNBHOT. XEHASH ST I OBECHET 2 I EAT E
BB o

AHFOHBEENEETIOANBIIXIYTLAFORT XYY
A, MEFASHBEINBZOTIRRL, FRAEERMEOREIC
BRENTVWD 1 REBEEHRTZ T 4INVAT T4 MEEDS S
Nz, cOHRH, AREPORBTH S,

7%»1?54Fwﬁm‘$K‘MgﬁSHhkiﬁémé%%
Mh ORI NS EHERCAMORBETHD ., WRREIT, B
NESLERETERSINTNVD,

EREZ., cOTFNVATFIA MEBRE, DABRELIDA TN
SUBMSRERENSEREREOEI., REEODABRTY T X
O NE. A BLTARSET, HERFEOKEEZRDDHOT

6



WO 2007/136115 PCT/JP2007/060649

H Do
Dh@?ﬁ*&@hm‘ﬁﬁm%%%fimTéﬁ\ﬁ%%fﬁ
\%ﬂ%%~%ﬁ%%‘&@‘ﬁﬁ%%ﬁﬂﬁfﬁ6o¢T%\%
2, BRARRVNFETHS.
CTOHEBIEZHLMATIEAEVE, ROKI I, HEEIND,
ﬁﬁ%%@%ﬁ®%ﬁﬁ%ﬁéhé7ﬁwxfi4Fﬁ\iK‘
@ﬁ%%m%?é%wfﬁb‘71»2?54%@%EK‘Dhm
ITERVILERRTAIHEE. WHOY D, ERPHRICXD, A—O
%%%ﬁ%méﬂ%mﬁ‘%%Wﬁﬁ‘%%%ﬁﬁ%@i%t%ﬁ
éhé%é‘Dh@?ﬁ*&@bm‘ﬂ%%@@miﬁ%%éﬂb
5\,
$%%®%%Wﬁt@%?é@h@ﬁm\ﬁ»%@h@%‘%&
Dh@ﬁ‘EDD&@Eﬁ%ﬁT%éOWWFibh@ﬁ‘FUD
h&ﬁ\FUﬁUDh@ﬁT%&mﬁ‘%@M@Dh@ﬁﬁ\m*
ﬁﬁﬁ<‘%ﬁ&ﬁ@ﬁ@@ﬁ%k?%:&ﬁﬁéwf,E%ﬁ%
EHThHD,
noBEOSBOMEIZX, Ni, Co. Mn, Zn., Fe., Ba
\A1@¢ﬁ6§@h%1@ﬂmzﬁutﬁﬁﬁfﬁéo%%wﬁ
MESCEMT B LW, ERERO0ABKRE, REBE. @
m%\m@m%ﬁﬁﬁf%éoﬁﬁ\%m%wgé‘%%Eﬁﬁm
DT. RTELHELBRMIVBILERRL, T hParyeand
ROEIBHBECBBEBRETHHAERN,
$%%Tm\iﬁbh@ﬁuﬂt‘%%ﬂ\%@ﬁ‘%ﬁﬂ%®
ﬁﬁ%ﬂ\it‘&@ﬁ‘U?WA%@&ﬁE%MﬂE\%%%ﬁ
e EsRrTh I, TOEIARBEMAELL T, DABEBEZRAWT
%$<\EK\Dh%ﬁ&LT‘Dh@?ﬁ*?@h%%%bf%
KW,



WO 2007/136115 PCT/JP2007/060649

tﬁb‘$%%K£mfm\%%%wbh@VﬁXVWAﬁ%&
éﬂ%:aﬁ%ﬁfﬁb‘ﬁt‘Dh%?ﬁ*&@bémmﬁéﬁ
ok, AEBHOHRIZESNZN,
%%ﬁ@Dh@?ﬁ*vvbﬂ%&éMTm%:&m‘Xﬁ@ﬁ
%%émmT%@Wﬁ%ﬁﬁbfﬁﬁﬁé:&ﬁf%éo%%%ﬁ
m\&um%ﬁ@%ﬁf%%@f\%5ﬁ@Xﬁ@ﬁ%ﬁTm\%
ERODABT IR L ERETERVEAND B, EEOX
ﬁ@ﬁﬁﬁ‘%i@‘Uﬁﬁﬁ%ﬁ@wmrmw%fﬁmﬁﬂﬁf
B0, BrhhaXKREZBEODEB TR T LN,
$%%Tm‘ﬁ%?6%ﬁW%@Eﬂﬁ,Dh@ﬁ&:mﬁF%
SUBNETTR., DABE, BEEGHETHILVRATH S,
AEETCHATI0ABROBMECHMIT., REKRESNDIDHDOT
Baws, A0 AB. ATV AR, RUDAUBRIFELW. D
h@ﬁ&@ﬁéﬁﬁiofm‘$Z$>@ﬁ%@ﬁ@h@%émm
5 EMTED,
$%%T§5@ﬁ@h@ﬁm‘Dh@&‘ﬁﬁv—ﬁm£®7w
ﬁUﬁ%E@%%Wéhé%@f‘W%ﬁ@ﬁ%ﬁK@D\%HH
mﬁ%@MﬁKiD‘7»%Uﬁ%§ﬁ%ﬁﬂ@£ﬁmbf\Dh
@ﬁﬁﬁiﬁ?%%@ﬁﬁb‘ﬁ%%?ﬁ%?%@h@@ﬁb@t
THIEMTE D,
E%%Km\@%ééﬁéﬁlbh@#bUWA%ﬁﬁmﬂ%E
%@T&éo&@¢ﬁﬁ@t%é%2@h%%bUﬁAm‘ﬁmﬁ
6Dh@ﬁ&@ﬁ%ﬁti@@%f%%%éﬁ%éﬁ‘KK%HT
YwﬁU@%%?é%SUh%%FUWA%H\@%?é:&ﬁ?
FR N,
Dh@@%m%m‘bh@ﬁlooééﬂkﬁb,2~5OE%
%K@%ém%ocwﬁmm\%M§ﬁ\2%%%*%?M\$%

8



WO 2007/136115 PCT/JP2007/060649

%@%%ﬁ%ﬁt%ﬁﬁf‘m%%ﬁ%M?%EMﬁ%D,BOE
BEWBTIE., LEEOREENSFLDNETH L.
$%%Tﬁ%?é%ﬁ%ﬁ@@ﬂm‘pH1~4®ﬁ@@%®ﬁ
ﬁﬁ?%éo:@@mm\pHﬁlﬁﬁTm‘@ﬁﬁﬁ%ﬁﬁf‘
%W%Eﬁbﬁ@ﬁﬁ%k?%ﬂhﬁ%b\4ETM‘7jWX%
54F&®ﬁmﬁﬁﬁ<mbﬁff‘m&ﬁﬁﬁ%M?%@gfﬁ
%L, pHOBERCHELZGEH T, 1~2TdHDd,
pH@%%M\Dh@@@ﬁt%%%ﬁﬁfﬁof%&mﬁ\ﬁ
B OEBE®R. VITOBMEOAKE. X3, BAR. BART
Uy AR EORBHEREBVWTT 2 TH I,
$%%TE%T%:D4P%&UﬁM\%K‘ﬁ@ﬁ@iéhé
%@Tﬁ@mﬁ‘5~50nm®%®ﬁﬁﬁ?%0\ﬁﬁ‘ﬁﬁl
0~30nmObDN, KOVFETHD,
mﬁﬂﬁpH1~4®@%ﬁﬁK%é@f‘%M?6:D4F%
VUﬁm,@%547®%®ﬁﬂﬁT%D\%K\ﬁﬁtAlﬂﬁ
ELZHONIFETH D,
%ﬁ%ﬁwﬁﬁim\2~7ghwmﬁﬁﬁéoﬁmiﬁ2g
UmikETE. BENEGBLIONEETHY ., Hhk. MEE, W
%ﬁ%%@??éb‘~ﬁ,7gﬂﬂéﬁiék‘£ﬁ%ﬁ@T
ERSE
Riz, MBEELEAFECBIAIREEHIONTEND,
ARETHATOAESOIDA RRY U EDABREEORS
Bok, BRSBMET, DABRKELIOOERMIINL, a0f KR
Y HA40~6TEBBIREINS.
Bas a4 0 BEEMRBTIE, I8 FRY VI OEGHDIR
BET. ENYENSV, 6 TEBRBEBTIE. DARBONT VS
—ELTOHBENDRL, EBEENSHILT S,

9



WO 2007/136115 PCT/JP2007/060649

Dh@@%é%ém\Dh@ﬁlooﬁé%ﬁﬁb‘2~50E
ﬁ%tmﬁéﬂéoﬁé%éﬁ‘ziiﬁﬁﬁfﬁ‘ﬁ%%@%%
ﬁ%%mf\%%ﬁ¢ﬁﬁﬁﬁ%b‘BOiéﬁﬁTm\Dh@ﬁ
£EBET, RBEIHLT 5.

ABE T, MEFORA., BATOMIT, BMLED AR,
71»2?94%&%%&%%@:b‘Dh@?ﬁ*&@Aé&&
FBERERHSOT, MEHFOERSWEITL 5~ 35 %ITRE
TIN5,

@%ﬁ%§ﬁ15%$ﬁﬁm‘Dh@&7ﬁﬁ2??4b&@ﬁ
m%ﬁ%D\35%Efmxbh@ﬁ§ﬂﬁﬁff‘%wwﬁﬁﬁ
AU, MERSLT 5. FEICIE, 20~25%THD.

LHmEEENE S, BEYT7 268567 FARIKARIN
TWwWHHEMAERWTEE LA, C: 0. 0056%ETF, S1: 2.
5~7. 0%%256L, FTHEREEN1~10mmT, (110
)[001]@ﬁﬁﬁﬁkﬁ?%%%ﬁﬁ@fbﬁ‘ﬁﬁﬁﬁf‘
THETS UFOSFMEERMRCHET &, BECHKBREERT 2
MENDELN D

AFEFOEMADECOVWT, FMEHSATREWS, KDL
EIN D,

. DABEZOLABIBLERISCIOBAL THEEOL
amEERTHOT, DABRBE OLERE, KT, anA PR
U Jy A B B S B BE SRk O I B SR AR R M BRI IT B W T,
0DA@%%%$Dh@&ﬁﬁbf%%ﬁmé%ﬁémbf\$%
BEfr L., Mg BEOmWMKESMET %,

$%%%Em‘ﬁﬁéﬁﬁt%%\7DA%$E<T%\Dh@
ﬁ&m%m\EK%%@D&@%%WT%&‘%ﬁwﬁwmm%&
EEEEmEIECENHAETHLI I EERB UL,

10



WO 2007/136115 PCT/JP2007/060649

e, DABOEAEIERIREZ, BEHBECRET D S
Dh@&7ﬁﬂ1??4%ﬁﬁmbf‘Dh@?ﬁ*?ﬁbﬁiﬁ
L., MAMEOBWHEGEEENERIND.

Dh%?ﬁ*?@bﬁ‘7%»2?54%KE%?67ﬁ*9@
L& ﬂﬁﬂVﬁ%?é@h@@ﬁﬁfiﬁ?%@f‘7%VX?
SAMENBEFOMIELEL. WREN-HEEHEEE T INVAT T
A roBEEEER LI EAERTEHESIND.

$%%Kiﬂ@‘%W@%Eﬁﬁﬁﬁéﬁﬁ%ﬁﬁﬁ%<\%%
%\m%ﬁﬁﬁﬁﬁ‘ﬁDA%ﬁﬁmeE%ﬁ%%%ﬁéﬁb\
MEEENEFA AL ERMREFTDHILENTE S,

=& i 1

Rz, KFEWHE, ERACETWTIOEERNICHNAT 5.

(1) EWH 1 ~3KOkEM1

Bt EIF MO, BX0. 23mmOAMEEEMRO DA
wﬁé\@7cmX§éSOcm@ﬁﬂ%ﬁé@@&b‘*%&%
BT, EEKBETOEMABMAEREL., FIAMBERLE
®m, M ICERDEMERL .

K. REEEC. BlICRTRAHNGO D ABRER GEEKEK
%Eﬂ)&\%ﬁ%ﬁ4&MN’méi5@ﬁb‘%%HH\%
D%, XBEFT. BBEDABRT IV ILOERERBLL.

Lo, WEEEEIBEAFEHEOFMHERERT .

Eshl 1 T, BEROD MBI T FXVTLANBREINT, B
HROMEENSE > THo.

Millc. 21 OoXEEFFy—bERL, K2, Rl 2
ODXEEFFv—hERL, M3ic, EHF3OXKEFTF ¥ —
EFEL. M4alo, L&A 1L OXBEFRF ¥y —b2RT.

11



WO 2
007/136115 PCT/JP2007/060649

%mml‘2‘&6\3Tmmt%ﬁ%ﬁﬂﬁﬂtm\@h@?
ﬁ%vvbﬁﬁﬁémemmt%@ﬁbEf\Xﬁ@ﬁ??—b
Tm\Dh@?ﬁ?&@h@ﬁ—ﬁﬁmﬁbT30‘%%ﬁbh@
T RV AMERLTWD I ENERSI N,

it,%%ﬂlfm\Dh@ﬁ&bT‘DAQVﬁXVWAéﬁ
ﬁ?%ﬁ%ﬁ@b%f‘XﬁEﬁ?%~bfm‘Dh@?ﬁ*&ﬁ
A@E—ﬁﬁ&ﬁbTBEf‘w%ﬁbh%?ﬁ%vvhm%éh
TW7R W,

#1
D A AR R 0 A o | SEmH
UN
100E&EF HEE faE . EEIf — (%)
il 1 0 AEN 59 FIV 0 AEE10 ] 2.0 21
i 2 o AEEN a7 FIV D AEE:26 | 1.8 21
Sl 3 | 0 ABEAL:NI=40:60 a7 FIV b0 B | 21 26
a1 | 0 AL Mg=50:50 52 - 4.9 21
* 2
ol R WE Rk fig =%
i | ek | ®ERA B8 W17/50 DA TR
(mm) (FER) (gf/mm? ) (T) (W/ks) v LD ER
EhEHl 1 0 10 0. 88 1. 94 0.72 #hH &%
S il 2 0 10 0. 84 1. 93 0. 74 4 B AR
i 3 0 10 0. 87 1. 93 0. 76 HALR R
Pl | 20 7 0. 74 1. 92 0. 81 -

(2) EHpl 4~10K"RPELEH 2~38
%%ﬁiﬁ%ﬁﬁw\géo.23mm@ﬁﬁﬁ%@%ﬁ@j4
wﬁé‘@7cmX§éSOcm®ﬁﬂ%%%@D&b\K%&@
@%T‘%ﬁtﬁﬁﬁéﬁﬁﬁ%%éﬁﬁb‘ﬁixﬁﬁéﬁbt
B, SMEFICEROBEMERL 2.
Rﬁ‘ﬁﬂﬁﬁk\%8K%ﬁﬁé%é@@h@ﬁ%@(%ﬁ%

12



WO 2007/136115 PCT/JP2007/060649

ﬁﬂ@%)é‘ﬁﬁ§ﬁ4g/WKméi5ﬁﬁb‘ﬁ%ﬁH\
Z0%. HEEEEBEAFEETML .
%%%1~3&ﬁﬁ@ﬁ%f~%%ﬁ@h@?ﬁ%&ﬁA@ﬁ%
EHR L. BEE2, K4ITRT.
w@WZTm‘:DﬁFﬁvUﬁ@m%%ﬁ@ﬁﬁgétw‘%
ﬁ%ﬁﬁ%b‘w%WSTﬁ‘@K‘:D%F%&Uﬁ@%é%ﬁ
L BEBED, BEENLELLTH S,
w%%4fm‘Dh@@%é%ﬁ&ﬁﬁ%%thﬁ%%WW%
ﬁ%%hf‘mﬁﬁﬁ%D‘%ﬁWSﬁm\Dh@@ﬁé%ﬁ%ﬁ
gékw‘N&D%ﬁ%ibf‘m%%ﬂﬁﬁm%<mofméo
%&%6Tm\Dh%ﬂ%%mT\MEﬁ®pHﬁ%@§6tw
\ﬁ%%wﬁ%ﬁ%Ehf‘%%ﬁK%D\w@W7Tm‘@@ﬁ
@@%ﬁﬁ@@ﬁ%%tw‘%@D‘ﬁ%%wﬂ%ﬁ%EMf\%
%M AE V. |
m%WSTM‘ﬁK‘ﬂﬁﬁ@@%%ﬁ%@gf‘%m®@ﬁﬁ
%ib‘A?ﬁ%i?é&&%t,m@ﬁﬁ%MbTm%o

13



WO 2007/136115

PCT/JP2007/060649
* 3
0 AT AR R 0 ik o | 2EES
YUA

100E &:3B BEEH g« EE — (%)
SEHH 4 D ABRAL 52 FIVhOAEE:3 | LS 30
SEHiHl-5 D AHECo 62 Ao 25| 11 25
ST 6 D AEEN] 52 IR0 40 | 1.2 26
Skl 7 0 ABEEAL:Ni=50:50 52 Ao EE:15 | 1.8 21
Ehapl 8 0 ABEEAL:Co=50:50 45 roo ol 1s 2.3 18
SEHuH 9 D AlAl 47 VRO A5 | 2.0 21
SZiEF 10 | 0 ABEAL:Ba=80:20 42 IV E:12 | 1.9 20
bhifl 2 D AN 35 IO EE:20] 1.2 24
Feig i 3 0 AEEAL:Ni=50:50 78 FIWVh0 B30 13 24
a4 | 0 ABEM:Ni=T15:25 52 FIVhO B | 2.2 24
thig il 5 0 ABEAL:In=285:15 47 F)V b0 55| 0.74 18
Ll 6 D ATEAL 52 AN 4.1 18
Ll 7 | 0 ABEEAL:Ba=50:50 47 FIN 025 | 3.2 8
il 8 0 ABEAL:Fe=70:30 47 FIVhO 15| 2.1 43

14



WO 2007/136115

PCT/JP2007/060649
* 4
0 A
R R WME R i e TR
IS | AL 4IRS | B8 | WIT/50 i ]
mm | GEA) | ei/m?)| @ | (/ke) RENES iR

Ehip 4| 0 0 | o086 |L9s| 0717 | wRpUEE | RFEER
S5 | 0 0 | 09 |Lo3| 0te | BTEmECTER| SHER
Wi 6 | 0 g 0,83 | 192 | 0.78 |wwTH—rza#| AHRR
EH 7| 0 0 | 089 |Los| 017 |mow<HRED| HAER
L | 0 0 | 0.8 | 193] 079 |mamorBRE MAER
Lo | 0 0 | 091 |Loi] oty | mmBATER | HASSR
SEHHI10| 0 g 0.83 | 1.91| 0.80 H—hal | BHER
|pasme | 10 0 | 0.36 |Lo1| 091 |BETDLNDS —
B3 | 30 g 0.76 | 192 | 0.84 | REETHREL -
Feshia | 10 4 0.78 | 1.92 | 0.85 o F 0 -
HEsh5 | 0 4 071 | Lot | 0.92 | NRwsEatgE —
PeEsfl6 | 20 7 0.81 | 191 0.82 | RRESEBHRE —
HBsH T | 30 5 0.74 | 193] 0.83 | s@dmEERL —
Peipis | 10 3 0.46 | 190 | 0.89 | RH—THREL -

(3) W1 1~15KOVhEAI~12

BT 7 -26856 7 EARCEROKEMNT, S1 3

25%%%ﬁ?6%%%%%b‘X§7ém%bt%‘@%ﬁﬁ
Efw. 1100CTS 4. RERZHEML, TOBR, WHEL
wED, WEZ0. 22mmiZ Lk,

COWEE. MBEEL00C/BHT8E50CXTHFEL, TOD
%‘%ﬁ%%b‘mmT\%%%%ﬂ%ﬁﬁb‘1200tx20
ot ETREMZT o,

:@&5be%6ht\$ﬁﬁ%7.5mmf‘%%ﬁﬁﬁ(
110) [001] oEBEAMED, FHTE. 5° ALV TWVDT
A EMMEAR OIS, Ei 1~ 3 EREEORMET. BEH
Fraeffl .

10



WO 2007/136115

PCT/JP2007/060649

mﬁ\ﬁﬂﬁﬁt‘%5K%é%éé%ﬁ@h%ﬁ%%(%%w
ﬁ%ﬁﬂ)E\ﬁﬁ%ﬁ4ghﬁtﬁéi5ﬁﬁb‘%%ﬁﬁ‘
%@%\£%W1~3&ﬁ%®ﬁﬁf\%%%Dh%?ﬁ*?@b

DHEZERL,
£6I1ITRT,
L# 9 T,
(RN ER AT ZE (N
EBHEH. £z,

MmO, WEEECBEABEEFMLZ. BRE,

MEHEOp HNEBET, WRCERSFEEL,
Wdgm 1 0TIk, a0 F NP ORMAZE
Wakdl 1 1Tk, DABRPERMTH 22D, &

HPEOYPENREINT., Wb, BEENS O TVS.
%%WlZTﬁ\ﬁﬁﬁﬁt@h@%ﬁ&b\@%ﬁﬁKKBE
m@h@ﬁ%%f%oktw‘$%%®%%ﬁ%6ﬂf‘ﬁ%%ﬁ

£ TWDB,
%£5
anA R
0B . TR D R pH | £E®S
Un
100EEHR EEX fBE . EE - (%)
1oAY —5
EhEEI11 | D AMEMn:Zn=50:50 52 WD %j 4 3.4 18
a2 | 0 ABECo:Zn=75:25 47 RY O AUEE: 25 1. 2 29
a3 | 0 ABCo:Ni=50:50 52 @‘T@%&?/um 3.2 21
—53
EHim 14 | D AEALNI=5T7:43 52 FIV PO AEE:20 | 2.4 21
EhEp 15 0 AEBa:Ni=5:95 47 oo ulg:15 1.7 30
b 9 0 ABENT:Ba=65:3b 47 20 AW T2 0.7 40
o0 | 0 AEECa:Mg=50:50 70 FIVF0AEE:20 | 3.2 20
sl | 0 ABCa:Ni=30:70 52 dmysin 5.6 12
Fssg1) | 0 ABAL:Ni=50:50 a7 gﬁ@@ﬁ/w& 5.1 91

16




WO 2007/136115

PCT/JP2007/060649
*6
0 Ak
4 | = |
IR RS 55 YR,
g | TELME |4NERES | B8 | W1T/50
EEIELS 4 =
mm | GE& | @t/md) | @ | (ke El i
HEhEfl11 0 10 0. 85 1. 94 0.69 | B—7xEFATERE HBRALER
S| 0 10 0,93 | 195 0.70 | RABOFE | RHBER
HEHafl13 0 9 0. 91 1. 94 0.70 B—ir #H R
Ehis 14 0 10 0. 97 1. 95 0. 67 H—THIRAD B R
EHEF115 0 10 0. 90 1. 93 0. 73 —TER #7ERR
e 9 10 3 0.67 1. 92 0. 81 MRICIBERA -
papi0| 20 g 0.74 | 194 0.76 | EBLEREL —
i1l 20 ) 0. 80 1. 93 0.77 | FSYSULEERA -
e 12 20 9 0. 45 1. 94 0.80 | YEIRIEL H oI —
Eﬁ‘iﬁiﬁﬂ\&ﬁ‘wﬁﬂtﬁﬁé%%%‘m@ﬁ‘&U

D BEEAOEMAEE, BTOERBDTH S,

(1) #wEM

rO5r—7 (BEEE) 2EREEBCEDATER, EENL0
mm. 2 0mm. RO, 30mmoOMAFEicEEMT. kunF—7 (
BEwEE) 2HANLEBCHEEAMELZVENE (mm) THAMH
Lz,

(2) TiffliE

35CH5 %HEAEZEBEL., sEHMEER, BRICLS 1 0NF
WETHMLE. 7THUETER S L,

(3) #EKRT

%W@%E%7x¢yﬁ%—fﬁﬁm—bt%‘Ywﬁumﬁf
w%%ﬂ%b‘%WwﬁﬁDEA@B‘Wﬁ%ﬁéﬁﬁbto
uhwﬁ%®%%‘Dh@ﬁlOOE%%K‘:D4F%vUﬁ

A0~6T7TER, VAB2~50EERZRML. 2ERIRE

17



WO 2007/136115 PCT/JP2007/060649

él5~30%&bk%ﬁ%ﬁﬁﬂﬂ%@ﬁbfﬁﬁbt\%%ﬁ
@UV@??*?WA%%%?%%%%%M‘w%ﬂ®%%WﬁK
%&\%%ﬁf\#D‘%%ﬁ‘&ﬁ\m@ﬁkﬁﬂ‘@ﬁ%ﬁ®
WEYENEAZARDOTHDI I PR S.
ut®&30\$%%ﬁih@‘%ﬁ%ﬁﬂﬁ%<\#D‘%%
ﬁ\&U‘m@%ﬁ%ﬂtﬁDAéﬁﬁbﬁm%%Wﬁ%ﬁ?%‘
MEEECENZFAEEMRAIREFTL LA TS S,

B ¥ o R A AT
%ﬁbki5t‘$%%Kiﬂ@\%m®§ﬁﬁﬁ5?%%%§
ﬁﬁﬁ%<‘#9‘ﬁ%%\&ﬁ\mﬁﬁﬁﬁﬁﬁﬁmAéﬁﬁb
QW%%ﬁﬁﬁ%ﬁ%ﬁ?é‘Wﬁﬁﬁt%ﬂkﬁﬁ%%mﬁmé
BHILENTE D,
iof‘ﬁ%%m‘ﬁﬁﬁﬁﬁﬁﬁwﬁﬁ%%ﬁb,E%t@ﬂ
AAEENRENDDTH S,

18



WO 2007/136115 PCT/JP2007/060649

1. W OEFI. DAuBEEIOA RRYUBEERSFEULT
ﬁﬁb‘ﬁo‘%%ﬁmbhﬁvﬁ*vﬁAé,@Et\ﬁ~tﬁ
ﬁbfﬁﬁ?é%ﬁ%ﬁ%%ﬁbt:&%%&&?55DAE€€
L7z IR ) e g vk I 2 9 % 05 I Atk RO AR

2.%%%%ﬁwﬂh@7ﬁ29§hﬁ‘%%%%@Dh@?ﬁ
*vﬁb\&U\ﬂﬁ%%®@h%7ﬁ*9@b@~ﬁiﬁﬁﬁé
ﬁé‘ﬁﬁ‘%®H%%ﬁ,2~7g/mW?%%Z&%%@&?
6%%@%@1K%ﬁ@ﬁmb%%ﬁbﬁm%ﬁﬁ%%&ﬁéﬁ?
% 7 Al Rk o AR

S.ﬁﬁbh@ﬁﬁ‘Ni‘Co\Mn‘Zn,Fe‘Al‘&
K. BaPDiBEOIBRXE2EMUENASRDICERBETD
%ﬁ@ﬁ@lﬂﬁZK%ﬁ@ﬁubé%ﬁbmm%%ﬁ%ﬁ%ﬁé
A B J ik S AR

4. BisEsEiA, C 0. 005%LTF. Si:2. 5~7. 0
%xESHL., THERMNEN1~10mmT, (110) [001
]@Eﬁﬁﬁtﬁ?%%%ﬁﬁ@fbﬁ\Eﬁﬁmf‘¥ﬁ@f8
C N TFTOHRLBEUAR THIIEERBETIHEROME L~ 3
®mfhﬁﬁﬁﬁ®7DAéﬁﬁbmm%%ﬁ%ﬁ%ﬁéﬁ?éﬁ
v 2B o AR .

5 FEMEMEAKROERIC. DABELI0OOERRITHL, 3
o1 RRIUN40~6 TERWMEDABE2~S50ERBEEAL
,é@%ﬁ%§ﬁ15~35%®ﬂﬁﬂéﬁﬁb‘%@%‘%%H
T BT kR & T B T AR oDk ke AL 5 R

6. @y auEmEN, Ni, Co. Mn, Zn, Fe, Al. XK
[0 Ba@@/umfﬁa)1@XG§2@HL@EE%Z&E%%&&?‘5

19



WO 2007/136115 PCT/JP2007/060649

= s o G B 5 12 30 H O 75 M O AR O A R b AL BT IR

7. EiEsEAA,. C 0. 005%BTF, Si:2. 6~7.0
%éﬁﬁb\ﬁﬂ%%ﬁ%ﬁl~lommf‘(110)[001
]@ﬁﬁﬁ&ﬁﬂ?é%%ﬁﬁ@fbﬁ‘EE%WT‘ﬁﬂﬁTS
°HT@ﬁﬁﬁ%WﬁWf%%C&é%&&?é%ﬁ@ﬁ@SXM
6 17 20 o 77 1)tk TG A AR 0D A R kR 0 BT R

20



PCT/JP2007/060649

WO 2007/136115

UAS "9}1481S40
¥0 1S Z3N

o1eydsoyd Wniseuze|
LO 2d ¢3IN

a1eydsoyd [e3oIN
LO ¢d ¢N

UAS "U04T
o4

000°0S

0000y

G—AWe —=

Y

LG—A0N ¥

T —
Ih\>

YKL
L—AQINGE N

000°0¢

000 0L

6810-¥¢€
8€00-80
01L0-6€

9690-90

&—L &—A /A

0

00¢

007 [sdo]
009 EE

008

2

b1

e

000L



PCT/JP2007/060649

WO 2007/136115

UAS "8114915.04
¥0 1S Z3N

a1eydsoyd wnissudel\
L0 2d ¢3N

UAS "uoJ]
o4

L —aA 08

2bi4

6810-¥€

¢850-50

9690-90



PCT/JP2007/060649

WO 2007/136115

s1eydsoyd wniseudel
LO Td ¢3IN

ojeydsoyd [949IN
L0 ¢d ¢IN

UAS "8114818.104
¥0 1S 23N

UAS "U0J]
o

LG—AYe] —>

//// '/

L—AQN LYkl

008

¢ b4

9290-2¢
01L0-6¢
6810-7€
9690-90
E—L 4—A MM

00¢

009 =T

000L



PCT/JP2007/060649

WO 2007/136115

UAS "811481S40-
¥0 1S ¢8I

uAs "uoJJ
o4

G—A W] —=

XN\

L—AWN L EeLYLAEL

003

7'B14

6810-¥¢€

9690-90

00¢

007 [sdo]

008

000L

kIR



INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2007/060649

A. CLASSIFICATION OF SUBJECT MATTER
C23Cc22/00(2006.01) 1,

(2006.01)i, HOIF1/16(2006.01)1,

C21D%9/46(2006.01) 1,

C22C38/00(2006.01)1i, C22C38/02

HO1F1/18(2006.01)1

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

B. FIELDS SEARCHED

C23C22/00, C21D9/46, C22C38/00,

Minimum documentation searched (classification system followed by classification symbols)
C22C38/02,

HO1F1/16, HO1F1/18

1922-1996
1971-2007

Jitsuyo Shinan Kcho
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

1996-2007
1994-2007

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

27 June, 2000 (27.06.00),
Column 1, lines 1 to 8
(Family: none)

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 2002-180134 A (Kawasaki Steel Corp.), 5,6
Y 26 June, 2002 (26.06.02), 7
Column 4, lines 4 to 46
(Family: none)
Y JP 7-268567 A (Nippon Steel Corp.), 7
17 October, 1995 (17.10.95),
Column 1, lines 1 to 8
(Family: none)
A JP 2000-178760 A (Nippon Steel Corp.), 1-7

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)

“0O”  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

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
27 June, 2007 (27.06.07)

Date of mailing of the international search report
10 July, 2007 (10.07.07)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No.

lower left column,
(Family: none)

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

lines 1 to 15

PCT/JP2007/060649
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP 1-147074 A (Kawasaki Steel Corp.), 1-7
08 June, 1989 (08.06.89),
Page 1, lower left column, lines 1 to 14
(Family: none)
A JP 54-143737 A (Kawasaki Steel Corp.), 1-7
09 November, 1979 (09.11.79),
Page 1,




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2007/060649

Box No. IT Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L |:| Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. IIT Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
The technical feature common to c¢laims 1-7, namely "a procesgssing agent
fordirectional electromagnetic steel sheetg containingacolloidal silica,
a phosphate and phosphoric acid", is not "a special technical feature",
since it ig disclosed in JP 2002-180134 A (Kawasgaki Steel Corp.), 26 June,
2002 (26.06.02), column 4, lines 4-46.

L. |:| As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of

any additional fee.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. |:| No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest |:| The additional search fees were accompanied by the applicant’s protest and, where applicable,
the payment of a protest fee..

|:| The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

|:| No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)



[E A RS EpsHpELEE PCT/JP2007,/,060649

A, FERORBRTAHEOSE (EEEFS%E (1 PC) )

Int.Cl. €23C22/00(2006. 01) 1, C21D9/46(2006.01)1, €22C38/00(2006.01)1i, €22C38/02(2006.01) 1,
HO1F1/16(2006. 01) i, HO1F1/18(2006. 01) i

B. FAEEToOH

AR ET o TR/ NRER (ERRRF28 (1P C) )
Int.Cl.  €23022/00, C21D9/46, (22C38/00, €22C38/02, HO1F1/16, HOIF1/18

/NRERSN OB R CREZ T o e DI E EN DD

AAREZAFTEAH 1922—19964
AAREABREZEAFZEAH 1971—20074
A AR E AR R AH 1996—20074
A ARERGEATE A 1994—20074

EIBRTHE CHEA L BT 7 — 4 =2 (54 =204, REICHH LR

C. M4 % L6 5

EIEES X2 T
HT ) —* SURSTIRNG RO SO B BE S 5 & &3, ZOREY S BF 0T St R OB B
X JP 2002-180134 A (J1ie S@ikes ) 2002. 06. 26, 4 Hi 4-46 17 5,6
Y (Z77IVU—7L) -

Y JP 7-268567 A CHT 1 ABUERA 1) 1995, 10. 17, 1 4l 1-8 17 7

(77 3IVU—7201)

A JP 2000-178760 A (Bt H AR sz 1) 2000. 06. 27, 1 4 1-8 17 1-7
(77U —720)

W CHOBXICHIRBTIZEIN TN S, = T b7y VBT AEAE SR,
* BIAXEOAT TV — D B ORITATE S 3T 30k
TA] FFICBED S 5 XER TR, — ROk #EL R [T EEEEB MBI ARICAR SR TH- T
D ﬁ%kw%?é%@fi&< FEH OO JF L T PR
(E | ERHRE B AT MR E 72138538 Ch 5705, ERsHRE R OEFEOI=DIZBIHATA L O
PItglongkzshizs o [X ] BICEEO S A XERTH - T, Uih TR M TR
(L) BT RCRRFR AT 5 X o RO 1T DOFHRME UTESER N EZ LENDH D
AL < MR 22 R 252 57203 AT 1Y) $HICEEOS S HRCTH -~ ¢, Stk t o 124
ZOCHR (B A f1) LosrERE o, MEECE S THHTH AHEEEIC
O] PEAIC L ABR, A, BrEcs k1530 Lo TESRERLTWEEZ SNHHD
[P EBEEFEBRIT, DOBEOLEORERBEL A HE (&) RA—F7 2 77 2 U —3CHk
FEpsRa 45T Lz A E SRS O%EA
27. 06. 2007 10. 07. 2007
[EI A D2 T K UV T FEFTEAEE (RO HE) 4E | 2928
AARERTT (ISASJP) o
HE£5100-8915
HEHTRAXENE-"TH4%3 = Bk 03—-3581—-1101 WK 3425

BRAPCT/ TSA 210 (F2--) (20054F4A)




[ B R A EgHEES PCT/JP2007,/7060649

C (BE&) . B35 LEE0 L5 3Rk

5 ISR D TS
AT AV —% SIS KOO EFTAEE S 5 & &1X, £ OBE T L &R R S5k o 5 P OO e -
A JP 1-147074 A (IR BERIE A 4E) 1989, 06. 08, 1 B2 T4 1-14 1T 1-7
(Z7IVU—7%L)

A JP 54-143737 A QIR BEAR A 234E) 1979, 11,09, 1 HAZ P 1-15 17 1-7
(Z77IV—701)

BAXPCT / 1SA 210 (F23—I0kx) (20054F4H)



[ B R A EpsHpEEs PCT,/JP2007,/,060649

HIA FEROFHAO -HORHEN TERVLEEZOFR (FH1~—TD208%)

HESLHEIH (PCTI174:(2) (@) OHEICELY, ZOEEHERSEIIROAHIZ FHROFPH DO —FUZ DV THE

LU 7Zeho Tz,

1. {7 fEsko#EiH I, ZOEEHETHEENEELZTAZEEELRWVLHRIURLILDOTH D,
DED

2. T §FEko&ipH . ARELREREHEES T A LN TEARBREEL CTHEOEMSEEW- LT

RWEBRHBEOMWM IR L LD THDH, DFEY,

3. {7 Fsko#iH 1L, HERFEROFH CH - TP CTHALS. 4(a) DF 2 LR OFEIXLOHREI
fE > CREH S LTV R0,

FME BHOHE—MRRINL WA EEOER (F1—T0 30k%)

WITIBA L LI Z OEBEHEEC L EORANR S 5 & Z OEEHEEEIERD T,

FEROFPH 1 — 7B T H2HETH DL a1 Rk U 7, )/%ﬁ&@)/%%a@ﬁ
[l aﬁﬁﬁfﬂiﬁfﬁ&_ﬂﬂﬁﬂj X, JP 2002-180134 A(JH”%i%f%i*‘i/\%t)ZOOZ 06. 26, 4i#4-4617 IZ
BRI TV A, “F%E'Jét&%ﬁﬂ@%?%u S ETAIAN

1. {7 HEARKLEZBMAETRERZ T SCHIRNICHM Lo ¢, ZoEBRERSIE., T3 CORE ] aERE
OEFZ OV TIER LT,

2. W BIRETFEEZERTLSE TR, TRTOMETERFROMHICOVTRET 22 LN TELOT, B
INFAEF RO 2R I8 h o7z,

3. 10 HEAPSLEIGBINFHE FEE 2 — 5O A LHIM RIS Lg o e ¢, ZOEBSHE RS I3, FEEOM
£ & > T IROFHER OHEIHD DV THER L T2,

4. 70 HEEASKELRBINGEFEE 2 SIS Lo 20T, ZoEBFHESRS . 3B ROBEHE ORI
ENTWAIEIRIAR AR OFEROFII-OUVTYER LTz,

ﬁM%ﬁ%ﬁﬂ@ﬁ%@$ifF%TéE%
O BIRREFEEIL O, %7 5581003, RS SLFEEI oMM & 2, HEEADSEERL TRb o7,
I EM%Q%@%@%H&%_ﬁ@AﬁEQ%$4T%%Ot@\ﬁ%$¢$ﬁﬂ#@ﬁﬁﬁéurbtﬁm
(3D T,
O IBIFAETFEEIOMMN 208 5 BRI HSL TR R 1o T,

MRAPCT / 1SA/ 210 (FE1X—I0BE (2)) (20054F4H)




	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 - claims
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report
	Page 32 - wo-search-report

