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(wt%) - INMUFE—| PILST LUNB
C 38.1 15.0 — 33.0
0 32.6 22.8 41.2 224
Al 0.9 16.8 58.8 —
Si 249 25.0 — 44.6
Cr 3.5 12.5 — -
Cu 0.0 79 — —
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BV IE31 OB ERIE, MEAMRESNICEENZHEY ) DR F3I140
REICHREELEFT 2T, FIHETEETH D, MBAMEREIDORIRER
A, THEMERESNUCSIFTZHZEL Y AN FILDOEBRIGLTEDL D ILE
I 2DERELE, TORRE, HAICBWTEALTOY N LETS T

FYRY, LRBMEERIE. LEEAEXREREOE LARETIZHON/0KT
Hol-h, LEESEXRLZEMNIESETRRUC0. TWnKEEZTETL, £
EEAEREISITEMNIE S & TREMICIZ0. 02~0. 08W/ KL TET LK

T, FEYEE LT, PRV Y ANFILDORDYICA—RY T/ Fa—
7 (CNT) A28 IEAWMBAMREINCOWTEH, EBRICRGEREZAE L L
o TOWRR%E, HIZHBWTHNTTAOY MLEYVSZILLYRT, BEE
FiE, REY Y AR TIADHE EERKR. INNOSEREZREOHNSEBMI &
BITHEL. FI5W/mKA 50, TW/mKIZE £ TREUSET L. £ D70, 05W/mKiZE
FTETLE,

[ DEHERRE]

b, XEBZRETSOOMEEZ. MEICEDZFHA LA, KXFEHA
DEFMLERIE. REFEICREINZED TR, RBOES %205
LAWEEDREERSENH > THEARRPICZING, HIXIE. EEE3 (3



WO 2019/054286 20 PCT/JP2018/033177

[0062]

—TF14VY) OERANRIE. EREMEICEWVW TR 517> JEE200» R +
V)Y TEEUIREINAL, EX M VICELTE AR, HI~H3ICRX
NBEZ MY 2A— MERZIOARE., T7OVER2OHAKRE. L UTEE200
DEAZZTER NV ORRABFLEANKERY DB EIFEIETH
BV, EXMVBACELTEAR, HIUIRINZA Iz 7 5107TDIEH
EHERE. V) U SREmIS, TUYUNLT08,1090FKRESE. TUIUIC
FERAINTVWAERIARNTHBEAGREAY 53, ILHIC, LIV VE
LT, AVIYVIVIVILRLT., T4 —EILIVIVEEEFNEIEE
HiIRE LTW3, T2 voMBe LT, AV Yy, Bl EHA. ®iEbA
AR, RIERATR, M A KREIFZEITOLND, IHIC, LT
vIvELT, BERICERSTHHEZFICEEINZ IV VEEEND,

[EfEFELN SHBHEE L D 2 FiMrRIE]

LA EEREA L= EERELN SHBIEL © 2RMNEE (XA ITRMIAREK,
LLFRLC, ) I2WT, KALFICESET %,
(1) ARMHBBONREERERMRIE. TDIDDERICEWNT,

M,

RIESEMORE % E D MAMERIES .
RIECTEAMERIRD LICH Y . RIS RAMERIREL Y & E0RMEN S W ESEME R
BTh-T. T1RBIVBREN L CRILMBAMRERE S HERET 250
WHEREE 2B 5,
(2) FYFELWAERKRTIE. RIRRRBRKRICBWT,
RISCMEMERIRIEY I Y EY RSA U h—RYE5T,
(3) BIDIFFE LWEKRTIE, AIEEBROVWTMIBWT,

ARSI VY EY RSAVD—RVILBIFZ2T7vREEEIFSIRBETH D
(4) ISICHIDIFE LWEKRTIE. RIBEBROVWTIANMIBWT,

AIEEY I VY EY RSAVD—RVILE T ZKREFENbath kKW TH %,
(5) I LHICHIDIFE LWEKRTIE., RIRREBEROWVWTIANMIBWT,



WO 2019/054286 21 PCT/JP2018/033177

AIEEY A VEY RSA O A—RVICBIT B KREFENbath A LTH Y,
AIEEYAVYEY RSAVD—RVBBREZEZD,
(6) THICHIDIFE LWEKRTIE., RIRBREREROWVWTIANMIBWT,
RIECEM &AM REOBICEERENH Y
RIS RIEN RIS EM ST 2113, RIS RIRNRIGCEM &%
BI2NFYEKREL,
Ffe. AIREARENFIGMAMERIREEEST 20, AU REDL
RIEEMEERT 2 HLYEREL,
(7) ISICHIOFE LWEKRTIE. RIBEBROVWTIANMIBWT,
RIEREMORAICEES T 2 RIREAREM & DEEHIBREZ T AL,
(8) ILICHIDIFE LWEKTIE. sIBEHROVWTINITEWT,
RIESIARE SRR IE. BRONFEEL TS Y,
RIESEBOMNTF DD 504K & —8 D, RIEEMBMREORICHY . #l
MM REOEMRAM I LY BHBENREZ W,
(9) ILICHOFE LWEKRTIE. sIBEFROVWTINICEWT,
RIECTREME IR DIREA, 17/ X — RNILBAE, 10071 270X — KLVEF
TH 5,
(10) ISICHIDIFE LW TIE, RIRREBROVThNICE VT,
AISHERM R EDBEENF /) A — NLUETH B,
(1) ISICRIDIFE LWEHTIK, RIREROVWTINMIEWT,
RIS R IRIE, BBOFEYE LS. BIREBERHN0. IWnkIL T TH S

c“”"

II]J

c“”"

(o)

(12) F/=. OBRMNS. ARMHUBRORNRKERBROMEREIZ. %
D1 DDEERICEWNT,

EMOREICTHEBMRELZMKT 2 TS,

RIS EVME AR DRMEIC, RISMEVMERIR L Y & R B W R R IE
KT B2 ITRRTH> T,

RISCHSRMEREOMBIE S SV hy ) VY TEEEH.



WO 2019/054286 29 PCT/JP2018/033177

[0063]

[0064]

[0065]

RIS SV Ay 7)) v T EEZRIGEMBAMEREORAE RIS 5 I & ThHI
SHMREEZTERT 52 IREEET 2,

(13) &YEFELWEBHKTIE. RIBBEBRKRICEWVWT,

RIS BV AR OREICRIGS M RIRZ MR T 2 T2,

RSB REORAICAIEE Y S Vv Ay YV VEAHEI G TR E,

AIECESRM RIENMTE L RIS RIEORAZ MR T2 TR 22T
(14) BIDIFFE L WK TIE. RIBEBROVWTINICEWT,

RIECEMOREICAIGMEAMRIEZ MR T 2 TR,

RISEMOREICKREE7EN I 7 AN—RVEEAHRT 2 ITRE.

RIESKREBBETEN T 7 AN—RVIEOREICERRERNT 52 TREZS
T

M. AFERIT LR LAEERBREBICREIND B DTIERL, ke RERH
NEENd, Pz, ERLUAREREBRAERPZLINY LT HAT S
OICFHBICERBBLAZBDTHY., T LBHBALELTOEREZEAZED
IKREINZEDOTIERW, Fi HDEEHEOERO L% O EHER
ROBRICBEXMZA DI ENARETHY. T, HEEBHEOERICHD
REMEOEREMAD I EETETH D, Tz, SREMEROERD—IB
ICDWT, fthDERDEM - BIfR - BRE T2 EDARETH 2,

AREE., 20175981 5 BNEBEOEAERTHRESHE2017—-17
764 08ICEDKBEEEZERTD, 201 7F9F 1 b HNHBOAR
EfFrHEE2017—-177 64 OSOBRME. SerE kOEmE. Xm.
RUZENEZECLATATIR. ZRICLYKBIC2EFE L THEAAEND

ey

vas=JoE Iz
1 EX Ny (RESEBEM) 2 EARNYAE20 ERARYAY
K (E#) 3 BAEE3 1 HEMRIES 2 #HERE



WO 2019/054286 23 PCT/JP2018/033177

[55KIA1]

[553K1R2]

[553KIR3]

[55K1R4]

[E53KIR5]

55 KIR6]

&a R D&

IR A ERm T > T,

M,

AIREEMOREEE D MEAMRE LS.
RIECMEVMERARD EICH Y, RIEEMEMRIEL Y R B W #
HERRETH>T. 71 RBLVBREN L CHRMEBMERIES #E
e Y 2RI EaMRIEE%2ET 5.

PR A RS FR BB o

KB 1 ICEHOAMEERIRMICE VT,
AIESMEMERIRIES I Y EY RSA4 0 h—RV 28T, WIAKER

P KIE 2 ([CEEE DO NMERAESRmICE W T,

ARSI VYEY RSAVD—RVICBFZ2T7vHREEEIFSat®
KRB TH D, RABERER M,

P KIE 2 ([CEEE DO NMERAESRmICE W T,

RSB Y A VEY RSA I D—RUICHIFTZKEEEEND a t %k
mTH D, RIAHE AR,

P KIE 2 ([CEEE DO NMERAESRmICE W T,

ARSI VYEY RSAVD—RVICBITZKREBENS a t B

ETHY,
BIERY M1 VY EY RSA VU H—RVIEBERESD.
PR AR RS FR B8 S

FBKIA 2 ICEEE D NI RS MICE W T,

RIECEM &R MAMERIROEICEE KRR H Y .

RIS RIRDRIGCEM AT 213, Al RIRA FIGE
MEEBTDEINLYEKREL,

Fro. AIGESRBEAAIGEMAMERESEST 5N, AiscmzEE
RIEDHIREM EEETHNLY HEREW,



WO 2019/054286 24 PCT/JP2018/033177

[553KIR7]

[53K1R8]

55 KIR9]

[55K1R10]

[55KIR11]

[55K1R12]

[55K1R13]

PO AR RS FR BB dho

FERIE 2 ICEEE ORI AR mICE W T,

RIEEMOREICES T 2RIECFIGEM E DEENIBRREZS T
RN PRRAES R ER fo

FERIE 2 ICEEE ORI AR mICE W T,

RIECIAMRRE A MIE. BRORMFERELTHY.

AISSEBODONFD S 5D &6 —8A ., RIGSMBMERIEDHICH
Y, RIECMBMEEOEMREES LY EHEHNKREVN, RAEER
B o

FERIE 2 ICEEE ORI AR mICE W T,

AISCT A RIEDIREN, 1/ A—FILBE, 10074 70OX
— MLVETTH 2. REERERERS,

FERIE 2 ICEEE ORI AR mICE W T,

AIECESRMRIEDIREA 17/ X — MUV ETH B, NABERER

]
ARo

KB 1 ICEHOAMEERIRMICE VT,

RIS M RIRIE, EROREYEEEH. BEEEN0, TW/
mk AT THD, WHHERERM,

B R ER R DELEHETH > T
EMOREICHBMERRE KT 2 TRE.

RIS EAVME AR DRMEIC, RIESMEVMERIR L Y & #htEA B W EH
HREEAMRT 2 ITRETH> T,

RIS REBEOMEIEY SV hy TY v TEESH,

RIS Z2vAy 7)) v T EEZRIGEMBAMEREORAERGIES I
& CHIRHEMMERIRZMR T 52 TRE2E 28T 5.
POAHERE FAER S D BLE T3

EKIE1 2ICEHORMKERIBROBEFEICEWT,

RIS BV AR OREICRIGS M RIRZ MR T 2 T2,



WO 2019/054286 25 PCT/JP2018/033177

[55K1R14]

RIS B R ROREICAIERS SV AYy TY VYV TRENBEIE ST
EE.

AIECESRM RIENMYE L RIS RIEORE 2 AT 2 T2 &
=20,

POAHERE FAER S D BLE T3

EKIE1 2ICEHORMKERIBROBEFEICEWT,
RIECEMOREICAIGMEAMRIEZ MR T 2 TR,
RISEMOREICKREE7EN I 7 AA—RVEEAHRT TR
&L
RISEKBRSETELN I 7 RAA—RVEBEOREICERERMT 2 TR
R =1 BN

POAHERE FAER S D BLE T3



/11

WO 2019/054286 PCT/JP2018/033177

[E41]

102\ 106
I\ 109

S

e
201\\ X777 7 7 7 7




2/1

WO 2019/054286 PCT/JP2018/033177

[242]

[E43]

20
22
21
-
N~




WO 2019/054286

[244]

.
o '<

[E45]
X 102

3/11

PCT/JP2018/033177

240

200

160

120

Intensity(CPS)

80— C KLL

40+

O KLL

F KLL

—_
w

O 1s

L

|
1200

T
800

T
400

Binding Energy(eV)




WO 2019/054286

[E6]

=

(28]

[E49]

4/11

PCT/JP2018/033177



5/11

WO 2019/054286 PCT/JP2018/033177
[E10]
200 40
201
m -
1~20
[E11]
NN N NN N NN N NN NN ENTH
RN N N N N N N N N N N NN
NN NN NN NN N NN N NN NN Y -5
N N NN N N N N N N N N NN NN
7/ /50
200 —
1—20
[E12]
6
QA w201

—




6/11

WO 2019/054286 PCT/JP2018/033177

13]

[E414]

12

$ -

Kt




7/1

WO 2019/054286 PCT/JP2018/033177

REETEE TS
¢ 8 L

i _a iy

-1




8/11

WO 2019/054286 PCT/JP2018/033177

[E418]

[E419]

x

Nitrogen contents(at%)
o o
1»

[4)]

o
o

05 1 1.5 2
treatment time (a.u.)



9/11

WO 2019/054286 PCT/JP2018/033177

[E220]

3

[E21]

N\ ng
\ TTZ‘I§§§

o N =
R
= D




10/

WO 2019/054286 PCT/JP2018/033177

[E422]

[Eg23]




11/1

WO 2019/054286 PCT/JP2018/033177
[Eg24]
10
&
Y
£
~
E 1 L ¥ \\
g s
3 )
0 \ A\
S N\
(@]
S \
T“ 0.1 — \:;
£ \—
E \E)
" 1\,
0.01

0 1 2 3
Particle contents (a.u.)



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2018/033177

A. CLASSIFICATION OF SUBJECT MATTER
Int.Cl. F02F3/10(2006.01)i, FO01L3/02(2006.01)i, FO2F1/00(2006.01)1,
F02F1/24(2006.01)1, F02F3/00(2006.01)1

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Int.Cl. FO2F3/10, FO01L3/02, F02F1/00, F02F1/24, F02F3/00

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 1922-1996
Published unexamined utility model applications of Japan 1971-2018
Registered utility model specifications of Japan 1996-2018
Published registered utility model applications of Japan 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 2002-180836 A (KUBOTIA CCRP.) 26 June 2002, paragraphs 1-14
[0001], [0009]-[0011], fig. 1 (Family: none)
A WO 2014/030297 Al (MAZDA MOTOR CORPORATICN) 27 February 1-14
2014, paragraphs [0044]-[0055], [0069]-[0094], fig. 1-2, 5 &
US 2015/0204233 Al, paragraphs [0052]1-[0062], [0077]1-[00971,
fig. 1-2, 5
& Further documents are listed in the continuation of Box C. |:| See patent family annex.
* Special categories of cited documents: “T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“B” earlier application or patent but published on or after the international “X”  document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other “Y”  document of particular relevance; the claimed invention cannot be

special reason (as specified)

considered to involve an inventive step when the document is

“0”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“P”  document published prior to the international filing date but later than being obvious to a person skilled in the art
the priority date claimed “&”  document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

30 October 2018 (30.10.2018) 20 November 2018 (20.11.2018)
Name and mailing address of the ISA/ Authorized officer

Japan Patent Office

3-4-3, Kasumigaseki, Chiyoda-ku,

Tokyo 100-8915, Japan Telephone No.

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



INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2018/033177
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A WO 2015/147163 Al (SUZUKI MOTOR CORPORATION) 01 October 1-14

2015, paragraphs [0006]-[0010], [0012]-[0040], fig. 1-2 & US
2016/0122894 Al, paragraphs [0005]-[0009], [0016]-[0044],
fig. 1-2

A JP 2009-30521 A (TOYOTA MOTOR CORP.) 12 February 2009, 1-14
paragraphs [0023]-[0066], fig. 1-10 & US 2009/0025549 Al,
paragraphs [0041]-[0084], fig. 1-10

A JP 2000-301752 A (RISO KAGAKU CORPORATION) 31 October 2000, |1-14
paragraphs [0004], [0015]-[0048], fig. 1 & US 6281921 BI1,
column 1, lines 27-44, column 3, line 26 to column 7, line
16, fig. 1

A JP 2006-35806 A (MATSUSHITA ELECTRIC INDUSTRIAL CO., LID.) 1-14
09 February 2006, paragraphs [0011]-[0090], fig. 1-3
(Family: none)

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



E SR EEHE®Ss PCTJP2018/7033177

A REAOBRTLHoHOE (EEFTF2E (1 PC) )
Int.Cl. FO2F3/10(2006. 01) i, FO1L3/02(2006.01)i, FO2F1/00(2006.01)1, FO2F1/24(2006.01)i, FO2F3/00(2006.01)1i

B. #H&EZITo7nW

A 21T o T/ MRER (EHERFRF2E (T PC) )
Int.Cl. FO2F3/10, FO1L3/02, FO2F1/00, FO2F1/24, FO2F3/00

B/NBE A OB B TR To - BFICEENs 60
HAREEAFEAR 1922—19964F
H AREAREAFEAR 1971—201 84
H AR EE A 28N 1996—20184E
HAREBREEAFEAHR 1994—201 84

EEFHE CHA LIZET T —F =R (F—F_X— A4, WEICHEH LHE

C. BET L L8050 53Tk

51 Lk BEd 5
B — BIASCHNG RO OIS BT 5 & &3, T 5 EFTOER HREOF B
A JP 2002-180836 A (KRt 7 R %) 2002.06.26, B0 00 1, 1-14

0009—0011, 1 (773IU—7201)

A WO 2014/030297 Al (=Y X RSt 2014.02.27, B#v% 004 4 — | 1-14
0055,0069—0094,[K1—2, 5 &US2015/0204233 Al,
Br#%0052]-10062], [00771-[0097], X 1-2, 5

W CHOBEXICHLIEBTIZEEIN TN D, YORTF U T 7 2 U —ICET BRI A SR,
¥ BIAXEOAT I — D B OEITAFE S TR
TA] FRCBIEO S 5 TR CIER < . — MMk EZ 2R3 [T EESHEER O3B B RICAR S-S TH - T
Ho HEEE FET B HLOTHRL . BHOFREIIHER
E] ERHEEAROHBEI ZI8Fch 50, EEHER OHFEDOI=DIZFI AT HHD
DABIZAR ENTZHO [X] BCEED H 5 kT o T, MEE LA TR
ML) B RIC R 2 IR T 2 SCI U oo SCER D 34T OFRMESUTESMEN 2N EEZ LND B D
AE LIRS EE LT 272D SI AT Y] BCEEDH L TH - T, HaZoli e o 1 2L
Aok (BE AT FoxERE D, BEFICE > THRTHHHEARIC
O] NERICL 287z, A, BTREICS kKT 5300 Lo THERERNEEZEZONDLED
[P ERHEEARIC, OB EEOTIEORM L 25 (&) FA—7r b7 73 U —3CWk
EEALEEET Lz A E A HR S ORIEA
30. 10. 2018 _ 20. 11. 2018
EIFRH AR O AR M & Tk BHTHEE FEROHHMER) 3G 6100
AAERTFT (I1SA/JP) HIE A
HEHFE100—-8915 o
R TAHXERE-"TH4& 3% EFHEES 03—-3581—-1101 H#E 3355

BAPCT / I1SA 7210 (HE2~—) (2015%#1A8)




E B EEHERS PCT,/JP2018,,033177

C (Bix) . BEd 5 R0 L5 3Rk

EER X BE T %
BT Y —% BIFSCHG RO—IBOEFAMES 5 & X3, OMET s EFOFER HRIEORE
A WO 2015/147163 Al (R XFERASHE) 2015.10.01, B#% 0006 — | 1-14

00010, 0012—0040, K1—2 &US2016/0122894 Al,
B [0005]1-[0009], [0016]-[0044], [¥] 1-2

A JP 2009-30521 A (k= ¥ HEhHREA D) 2009.02.12, BEK0 0 2 | 1-14
3—0066, 1—10 & US 2009/0025549 Al, PEy&
[00417-[00847, X 1-10

A JP 2000-301752 A (FARRl S~ TSt 2000.10.31, RO O | 1-14
04, 0015—0048, K1 & US 6281921 Bl, & 1 HA4 27 17
— 5 4417, B 3B 26 1T — 56 THASE 1617, X 1

A JP 2006-35806 A (FA THEEAREFEEA D) 2006.02.09, B 00 1 | 1-14
1—0090, KM1—3 (773IU—7L)

HAPCT / ISA/ 210 (E2_—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 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - wo-search-report
	Page 40 - wo-search-report
	Page 41 - wo-search-report
	Page 42 - wo-search-report

