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b ... base material b ﬂﬁ

C ... 0.2 um or more

(57) Abstract

A diamond-clad hard material having a high adhesion strength to the base material and a diamond-clad throwaway tip
capable of cutting various kinds of light metals such as Al-Si alloy at high speed for a long period of time, wherein said diamond-
clad hard material is composed of a material to be sintered which is constituted mainly of Si;Ny, sintered at at least a part of the
skin thereof, and clad with diamond on at least said sintered skin, and said throwaway tip composed of a base material con-
stituted mainly of Si3;N,4 and clad with a layer in thickness of 0.1-200 um of diamond or/and diamond-like carbon separated
from vapor phase is characterized by being clad partly or entirely on the sintered skin of the surface of the base material with a
layer of diamond or/and diamond-like carbon, thereby enabling the object to be effectively achieved.




(67

3y
ARV, GBVWEMHLOESBRELERF - A ¥ E Y -
FEFEEHHB L TAI-Sid& 2oLt 340K
EEEBACTERBMOMTRES 251 ve Y FRE
ZA0—=—T79xAF vy T2RETEZLEZEMHEL, Sisl,
AERAETAHLEERDO, P I BEBEENE L,
PR EIERENOH P CTIAYEYFEHELTH
B34V EY FBEEWEEHMBAL S TICSiaNe 2D L
T353R0 -T2 A4F 9y TRHOE@mIC, KM b Il
SRV AYEVFERLB/ BLTFIvEY Rk A -
RYVOBEEZ0 1 ~200umOEETHT S Ro-—
TYeA4F v T REVT, EMBREZEHEMNE Lo
— T AF vy THHO—BWETLE., A RLETEK.
F4YE Vv FFELR /L1 Yy PR -Fro
BEBAET A3 LA2BMETE VA vy FHER D
— T YA Fy TRIDEDENEDREBICERT 5 S
LHRTES,

W@ L coBRN A
PCTi- £~ v T REx 2 HEEEN > 7L o  BIREPCTMERH 4 RET s AN E 7 —F

MG v HAAN

FUT ES 24 >
AU 71‘-—1}5']7 FIl 74721 ML <Y )
BB ssx—F R FR 77> X MN £ an
BE <)l ¥— GA &> MR E—Y7F=7
BF YR xF-77r GN ¥=7 Mw?—_/.l?{‘v
BG7»#UT GB 1¥) A NL #7>%
BJ <+ GR ¥V« NO 77—
BR ¥ 7 ¥ A HU »> #Y — PL s—% > F
CA #+7¥ IE 7407 F RO t—==7
CF thfty 7 Y » $#HE IT £%49— RU u & 7 M5
CG 3> a— JP H%E SD x—% >
CH 24 2 KP BEEEERARLHE SE A% z—Fr
Cl a—}p-$K7—1 KR A%EH SN x#n
CM # A —> LI VeFrie¥4 SU v 4 1} #
CS +xaRusix7 LK Yy 7% ™ F+—F
DE | £V wrsersrn7s TG —=
DK #o~v—7 MC €+ 3 US XH




WO 92/14689 . PCT/JP91/01542 -

-1 -
)| Al i
FA4YEY IFBRIAWTAHH, Ro-7
T AF v T RTEOREE
TR
AR, HROWEMHLOBEFRIEEZF L V1V = v
FHBEWESH S L TA-Sid&:2hdLd 2410
AerzmAEICTEHRHBUMTBETS YA Y E Y FBT
A0=T924F 9y TICMTE3b0TH 3,
W R ‘
FAYEVFRBOTHENGS, LFEMITRE L,
MOARZEREE, FHESNVEEZDD ET 3 H S
ODENILEREEZF->-TWLWBE3D, COHEEEML LT
HHM., 30wV YeE vy gl asvey Pk
FHREIAWHHMHRHELULT, MIARETROOBOMNIEL LI
ftahTHwd,
@ Al. CuPEMICENTWEIEHBRLR. /13 %
DELLBLEAERRLEWVWDOT, ChoDds%Eil
THYMUL, UAhr bBDOPTRIFAMELTFm ET SN Y
AYEVRF, BEFTAYE U RS20V IA4YE Y N K
BYMIE, AERAR0 -T2 4Fy T, YN, <
f70F )b, TVFRIVEEOYMIE,
@ HWEHELAFVWLD, FOTERETOEHRMN NI
AR ELVIERYTF 4 v Iy - VB EOREMAEEIE,
®@ WMEEEZWH LT I2EHBWRET &,



WO 92/14689 PCT/JP91/01542-

_ 9 -
@ ARC-7—-A%2WDLTIZEMWIRYIE,
® SHEFHH.

ZLT . ALY A YV FOMEERDOS B, KW LD
YA vEYy FEERBARBRT B3 FHEELTR. kTS
Z<CVD#%. RF-75X<CVD#%. EA-CVD
. FmEBEul S 5 X< CVDE, RFATF3X<CV
D¥.DC75X<CVD¥E, DCTFTFXwV=zy bC
VDE. 7453 AY FPACVD R, BEESERZT (0N
A ohTE D, FAVYEVY FBERNTHHRNEDT
HEFTETH 50 '

s hEMBEFIEL LT, 84L& EHORTICPY
DEDLCVDIHEICEHTi. Hi, IroRkfkty. Em. #
ZRY. BLCAMOBEPOEE L L(REBEEBRS
prEMREEAO-T 924 Fy THRECENIH SN
TW 3,

HRLEEED., FAYEYFHEBO THENRS .
Ao EMIEELT WS D, Al CuPEMICfEEh
TWE3RERBODEELLEBBEAERIELAVL, ZD®
gMIBECHGSRELEE., FAVYEVFZNMWVWTIO
FSNBEE. bL(B IS0 aeEMBCTYMYT
Zr. WHMHOLEEFmAED TRIFISELRS b,
e R . HEVYAYEVFYMIESZ RS AYEY
FREPHITERECEMCEIA T S,

roAN, FAYEVYRFEEIBEOS S REHE S A



WO 92/14689 ' PCT/JP91/01542-

-3 —

YEVIFBBEABOBFRIELXFTRELTWSE D, ¥4+

T FPKRBEEPHAM TS LICEDFEMITWILIZIIB LN

ZWwe CORFMEWEL T,

1) F4AYPEVFRBYOTRELYETHD, 59w 3
BERLEEEDEZESD(CSABVWRD, Y4V EYFEEE
CEMEAFHMIACTEESINTWLWE LD EEZL S

N3, 4-FHE ik, FHRAEEWMERERT 22 &
NI EAGINTVLWAIHERBICHANXT, HEtoTH
L L A AR

2) FAYEVIFEEMOBEBRERAAESREAL D,
FA4AYEY FBREBICREE P EELT WS, &
D, EHERENE L,

D2 Oo2NEFEIL SN B,
BHMETAYEVFBEBLORRICT, WHOEM

mMEXKEVWEE. FTFHMINHKLATD, Y4 v =y

FURBERBOEMNOEERERE(NLN S, £/, k42

MTOYAYEVFOBREEENFEVWEE, EH LY

AYEVIFHAEABEOEMmBERNAKRELLNR 2,

ZIT, EHEZFOOVAYE Y FBERBERICLE S
EFRETEBRBAEIvFVICELOBREL. EHEHO ¥
4*?%’*0)31%_-!:% " TEmOLHTE (HHMFE1-20147
bEARTE, BT S0 WMAEMBRICTZ vy F v 7
L. CogBorzlEL. Y4v =Y FEBEDT ST
PeEMiELTWS) (HMME61-124573%8

~
N

B



WO 92/14689 PCT/JP91/01542 -

4 -
TR, Y4YE UV FEHEAARBRERICLY, EHED
oA ETEIN, EHEWTOI A VYEY FOK
REFEEAALEETVLE) AREEN TSR, B
TRZOBEFREUF TS TH 3,

Fto, ¥AYEVRFLEBERUVBABRERZF > i
HELTHMWBGE1-2914934A8MTI, SisN,
EERP LT AREREE. BLUSIC 2R LT 58EH
KERELTWLWSE, ChoEMWa I &L, BBERH
EHAC L VA Y EY FREBOHMBAE RS EL
Hofeh, KREMULBEOMBELSGD, WELEH LR
AEELEHREEZ - YAVYEVIFHEFERBRGESATL
BOWORBRIRTH 5,

W o MR

T, T hi-HgREER-> LAY E Y FHRE
B sUEHEWNR. MRBRTIET, GidoBBIZLD,
ARWELbBRIEHOZMRBICHEEHL, RZER
wE O EHESIN FEERSELTIRENKREZRE, B
gL, EEHAEENREBEEE->-TWEIEHITT A VY EY
FigEE 2R UEBEE. GBLEEBRELZF > L £ R
RUTAKRUICHZEL 2o

XS, ARMESRPEER. PN L EHcH
LCd. MEHRMT L, RWREBEZWN T 200N
(Plig. Bmmpems) REBICLTH, EBRAK. 7
A Y EYVFEEBAERLUALBAIC, BLVELRE 2§



WO 92/14689 . PCT/JP91/01542 -

DI EERRLU K, |

FTADE, KRNI SiaNd 2ERD LT 248k
D, DA CEL LTMIBBEHEN LU, DI b e
OBABPICTFAVYEVRFEZRBE LTSI A Y2y FET
EHHMKELTQ SisNe 2ERKBPETI20-T 1 2
AF v T7HBHOERmDIT, KM XTI LTS YT
FEARBR/ BLFTAYE VvV FRA-FVOBEE %
.1 ~200um OBETHTAA0-7Y24F v 7
RKEWT, RMEREREMN L L2 -7y 245,
TEMHO—-WEROE, F3LEmMEIR. YA Y E L F
$hR S/ BIUVIAYEY R RV R VOB 2T+
5l LERBELETBTIAVYE Y FBERO -T2 [ F
vy TERMLT S,
BJ o o fij BL 75 3 W)

FIHE. ARMOBEB - LB RTORE£ M
CRTHBEETH 3,

F2HBAXRNOBERE -EHIAmoREL BNz
TITBERTSH 5,

FIHR., F2HICFTENI2REAEBRICELNMLL -
MUK TH %,
HFARBEBRATN AT ELROMERTIMAR T
H 5o

RMAEE T 27 D0FR D E

ARWMEE, 250, EHEDMIC, BWM. 74121k



WO 92/14689 PCT/JP91/01542-

— 5 -
e EREn, EHEHVEEREZ b > MBAFIE
FAIREEEOILL. COEHEMIITAYEY FHEE
BAEBRL. W@BHAFAYEYFEERBICEALLRE
BfE o184, FAVYEVIFEERBLEEN LOFELERIE
REBRLECRBZIEERR UL, Chid, FA4 Y EY
KRS LR O EMTRAMA LR S E &, 8
y¥4vyEy FEEEBEOT Vv —fElERS, ¥4 =Y
FHEEBAEP NI Bl EFL 615,
coTaNzMyERL. ) FAYEY FIEA. @
yA4vY ey FEEIC X3 30M, ZAEICXIHEKE
NAZ3EBRMIAHALMOTRAL, MARMAIZIE T M
hThbh., FAYEVFBREB-EHRAMITELT, &
MEXZ10um HTEOMMNEHMELL, COEERS
RNt A2MMNOZ ETHD, ABMELLSRITE 2 OM
MARIEAEOWM UAER, 1 0un ORBRINI, &
R bMmBMBIB@BHUEFREL, Ao EBREEIRIEE
WT, "BOBEXOKEMBLE, MBORSOEMAODILL
K. 0.05SA/BL20ThHh, hOHEWA, F4F
Ty FBEEETI0. 2um BEBALTWBIREN,
ELHRERGRZIIEERRA L, SR YA Y=Y
PRk okHOBmAS vy E YL, BB, BERY
AL, YAV ey FEEE. 2HoRmE#HEN{EL
THIL U,
ARWiIcE354YEVY N/ EFRBTA Y EY



WO 92/14689 . PCT/JP91/01542-

-7 -
FREFEED -ENFHORBEBRNMICRST L |
DEIRKMLDB, THXNTHRH, "HORIDOHEMA, T4b
LAt MBoRzDoKEMB., #/4b5 T Bolkiio.ob
STA/IBS20THBNUAGT. OMORAR S
20 2 um BlEETH2ONRGFELL, A, 0.5 um
OOMEFHNRLOum PIIMEMHBZEEICIA/TB=19
Dl W

WEFNITLULT b, COLS3CULTEREH S MEIE.
FAYEV IS IV ELRBIAv ey FRREZEUEE
~EHRMICE VT, BHEXE 1 0un EULAEKE, &
ODEEEIRIZENWT., U b1 EHULEEFEEL.
NHOESOKMBEMNBOESIOBRMADILANO 0 5
UE., 20UTORHMICHE I ENDLET, Mo M
WA YEFREBPTICBALTOLREINEL S AW,
SOBE. BARSR0 2 un BETHB I EHIFEL
Wo MBOEZDODEMBLEMBORIOHERNA O I
.05 A/ B2 0nfilzERLABE. EE ML
OMENBDOSNT W,
THOREEARMBFALSDBHxOMMNIRELRZEY L &
. 50um OEEEIRNICEWLWT, EHRT TComi
A, Rmax 2 T. 1.5~ 3 Oum ICHBIRENR, %
MEPBCRLDZIERRA UL, COZMMNER., ¥
A YUV IF#HEFGOoEHOTE2 Sy ULV 7B BEL.
EEREFZTAV, FAYEVFEEBLEEAMORE O



WO 92/14689 PCT/JP91/01542 -

— 8 -
R N> THEROEHOXRMMMIE (Rnax ) &
T 5 ‘

y. | I P S A Gl A S/ I S 4 ¢ S b A4~ G A (i A I
FREEREB-EMFAHNORBEEAXGICFRST LN 2
DEF5Ih3, $ALL, BAMCBRERMAI NN
FHonNdzHN, 3oL IhzRUNICIERESNL
URmax 25T %,

WFERIZC LT, O UTEREN S AEE,
YyA4vYyEY R/ Eh@ VA vEY FRREBEEE
—EHE@mIIEWT., EEESEZS50umn EUKE, C
OoREEXRICEWT., ¥HRETTOMmANEHN. Rmax
T, LO~30umicHd3l LR MHET, ZoMRY
fYvEYy FEEEBTCBAREO0. 2 un BlLEZH-T
BALTWR I EHRTE LW, ZHRDToOmM N,
Rmax T LOLTOBAE. EXHMEOMERIRSH
F.30un FHAZEFCESFREODRTAR SN,

EHcuMnEEIEFNAEELTR,

O EHEmoHEREI I /Ll RE&ZRIETS
F ik

@ ToFvribhzeoFrvrIhPdunnsyy-—
WO Bk

®@ HMHEzwxZ27ZBLThoTyF UL, £0H L,
v A7 EMbBHE

@ V—¥-HIIr2PBMAIMIICLSTGIE



WO 92/14689 . PCT/JP91/01542-

_g_
e, WML THS LA EERRT 3,
OOFEIBEH IS OBNT &I L. %z ik
KA LSRRG REEEZHBRES® S I
BXU/ kU RBEBREARLET 2 0THD. O
OFER, B, TALAVICHTIRAEORY 3 @ HH
EHANMICIOMBIIEHCHLTHITSHY. @0
FHEB RN ZAIERAWIEFEORNY -V IT 27 52F 3
B T F YV TIREIDTRIEMOBSHET S 3,
SCTEHEUT, SNy FERAP LT IWEM M %
FALZEBE, (1) SisNe OBBEZEL YA Y= v F
DENILEL ., BBEFEHEAFARELECWLETHD. @
E5IT. SiaNy 2ERB LT AREBKERIB . B8
TAHRILELIRNIOMERENAEHOZMITIZSiaNG Ok
BRABHFELRET 220, MATERSENTEEL., W
RUOQOFERTENBRTMICMANFEET 3RELS
SN TEEINOTH S, BHKE LIRS
MBOTECLIAIPRELT, UTO 248522 50 3
1) ZMOSiaN, OBRRBRABIFEHERET 2720, #l
AKRGEHEKRBELSZ, COfRD, RWld. PRI~
TMMASD, EHEY A Yey FEEMNL OEMT
MAKECHD,
2) HMHRANBRALAZD, Y4Y TV FOKIREN
E LSV,
RIS S W T, BHBARE L ASia NG oIS 8



WO 92/14689 PCT/JP91/01542-

— 10—
DIFERE->RCRSNT, LBEHNE EM WL
N, HEHOBRASWMBE TR Lo

ST, aA-F4 v TN FyTRUEKK T A Y
TV FEOREEZRT LD, —BRIKTHDIATWHLE 1Y
EYFEHICLIZEDHALBEZFT) CEAFAZELL, &
o, EHmAEDLOICMUET., B2 5FETR.
ERLUE-NSARE, BEILITRERSHZ LD, K
BHEyA4vYEYFEEEK, ZF LTV =L, TE
Py EoRBEoRIcRLU, BRCBERRDIZE5X 2
cltitrhEoABAEITSIENEELL, COED
Famic k), BHERMoOMBELITLTHEVWES 2K
cHEIT YA Y EYFERET S, ChiICE D, LEAH
YAYEYFEEBICRBALCREZES CEATIE L
i oTe

$h. EHOBKMMKE LT, a—SisNe £5 0%
PLEatSisNe BRZERSELU. Al20s | Y04, Mg0
AIN . Sil.hoBUENLBREEDMEL R CE S THU L,
51 ~5 0wty AT ARABRERELLLONEE
Lw, 3. a—-SisNs 25 0%HUE0lE. Wh 3%
iz THEE LTS, B —SiaNye OHR/EAAELSLT S
L, EHZOLOOWmE, MELOTRTT 218
Thdo, Fi., SiaNi WEFHEAUEVWETHH ., HHEH
REWZERASAhTWS, ULibL, BHEIDAMELT
Al,0s « Y20z, Mg0 . AIN | Si0., 05 62 EH—H



WO 92/14689 . PCT/JP91/01542

11—
PlE, Bh1~5 0wty 2IR4LABE. RITHBEHE 2
AU 2B —SisNy Ot Rl AL RESH B L
pal: | IR A

GEITCOBRMEBEZS Owth MEE U E., KBk Kk
ZOLODHMIENETFT T 57205, 5 0wth BLTHLE L
Wo Flo, FPEHEWHMUNAZOBOR S ELT, Tio ik
th, BEYELLRBRELCYZHED LT I58MIELELY P
AL EOWWE., £/ /% X FIr0,, H0,7%
EomBPHEEZMEILTIHRMYEN S I ENRTE S
CERHRTHZ, BERBEIKODVLTIR1600CLUT
TR, HIRERXLTHTHY, MEKOBRENE L K
TU. £722000CUHULETIHI., SieNe O WML F 3
B, 1600~2000TC&EUk, THMANRIZML
Tl FRMIZM LTI, NoH ZBH TSN 25 R
T35, £/, latn UTFTTRSisNe QM LU. 73000
atm U ERITEMNERMLCPARBETHE7D1I~3000
atm ON, AW ZFHEAPTAEZEL L,

Flo, BAEWFBMICHUTRIIALUTTCRESHOH
BENFL+2ERD, FAEBULETRESE SN K
tL, MENBEKTTB3LDH3I0H~5EMoHMENRIT
ThH 5o |

FEROBMEFRMHFICTKRKEHZRGE LB SE., EHED
I SisNge OHRBOTFEAZBD SW i,

MEREMICHE T A2 Ll BFEORL»S &, WF L



WO 92/14689 PCT/JP91/01542 -

12—
P mMTAaMIEORAEOIRELEMAERMBE b LT
2o RLEBZIEVWIHEEHSE, COXIRKULTHS
hiz¥4vE Y FBEEREEMER., Xo-T U247
w S, A 70 R YN, FUYN, =2 FIN, V—5F—
) —<WMEIRE, RV F4 v Iy —-—N, EAG, FLy ¥
— TV INy FREOFHBERBRFOLWIHMEIIC
EMT 352 ENRNTE S,
PHEBRORT —TI924F v 7, BT EREN
Ekaxhd20-TYxA4AFy TICHEULUTR, —EHH
LitF v 70—, bLRL@MEZWH L, BEIIKU
THIEREMLBEBLAARADO =T 724 F vy 7T %1300
~ 2000 COBEHRMBTN ¥AETLR/FIULEHE
H2EHEFICTHEMLB UL, U, FVXENEHERK I
~3000atm KT F-ke ThHILED, Fy T O&M
AHMIMP E Uico M BOEMHELLT,. RENII0TC
UToBE. Mol EoEREIRSAT, £/,
2000CHHABE, SisNy OFPRRIENEL S8
BE#HMEZS 1 300~2000CIKEELL, FHEHXY
ZHIZMUTRN TRELR/ IR TEETAUNAT
2SisNe OARRIEHNEL B,
AEHODMME S WTH. SisNe OHRBOFER
FHohHhoteh, LEEOoBLBEXRMAHFIIT, KA U -
T A Fy T EBAMULBEA, KENZTOBRMRI
Mizid. BeEMEAE, SioNi OHRKFOFENZD S 1

147



WO 92/14689 . PCT/JP91/01542.

13—
72 o

o, TEHEOLEIIKUTRATDABMINM &4
S5l 20 =T 924 F v TO—-HWEWH L7,

BaompicmuLTy, A4y FEBEZ2ERL
Ba. WMHIMELENXT, B22DICHVENRRIEE R L.
FRBENEAREFOBERTREZR LA, ChiX, #vium
MicsWTh, EMERABORRFEABILEET 3 1
HTH 5, |

g, COHERBOTHERE/THHEENLSLUTO
BE. BLUREN 2 unm 2B ZHRENTEELA L
Be. FAVYIROEZEIOMLIBFBLAEAEDSMA
Voo

ARVMICHEWTHR, BLWEEREEZRLE, BBIITH
MEELEWTAYEY FHIABZ2ERTE D, —
BIc N TWIHEREBEOBEALEE3 200 un bl
FPOBEEAFZRIBZELTAGEEL - 12,

BE. BEICHULULTE. 01 un BTTR®HEFE I L
P EEOmENARBDOSNT, £72200umn HEo
MEEEZEERLAABETH, bRPAREAMWELEEOM
EAEOSNTWLDH, BEHHPIO-TY 24 F
TELUTHRERTHSH, 01l un ~200un 0
MMABIFTH 3,

CCEFET. BEBN A YEVYRTH BB L 5O,
MM ET>T&ELLNY, YA4Y 2V FHEEBPICSY A4 v £



WO 92/14689 . PCT/JP91/01542-

14—
VERBE. bLUzOtOERIEEE LI LAY EY
FaratiBe. FLUChOoOHBEEAREFULEICT
MRENTWEIHAETH, 2(AROPYERBOSN 3,
FhYAYEY FBEEBELRIAYEY FREFZFEH
EhivE. EENLORAFEF2EEHALAKOY
EABEoND,

HE. AKETAO—T924F 9y 7OLEBmRT (O
2Ew L. TORLEBRANMTITHEERT 5,

LT EMMIc TRMITBEMT 3,
(LMW 1)

R, CORVOEXTMEEBHAERMICL D, B
BIZBmY T 3,

BHELT. SIRESiN, EOot5 v 7 (BB
1Sis Ne —4Wt%A1l, Os —4dwt%Zr O,
~3wt%Y. O0:)REHMEEZ1800C., 5atn @
N, #REWMEHTTIhriEs L, BAHFSPG4 220
Z0—-—T9xA4AFy T, EHERI. FHEE2 un .
EHER4 um OSiN, OHRREZABAED >N iz,

$F. BENETHNOLBEE27FS520. UTo&H
F o TEER L, HE, Fy7ONELDTOENEE %
HARICE Lo CSTaldd#7v Ffi, 3T M,
LRRFSYRNTHEO, Ko ald25° . BRI 1°,
£130.0 5mm& U7,

1

Yxxi



WO 92/14689 . PCT/JP91/01542 .

- 15—

1. 2. 2WHENOF v 7

3 . AEMMELT, 005%Xx25° ONLMmMI%
L. TOoMOoWrRBEHENOETFELLF v
7

4 . B T/ U T RIS i 1 2 A D 5 TS
MEMELLF v T

5. HFETH M EONENEAEL, ETHIR

mENELLLF v T

SHORRLANMOHRMRZTZI 2D, WBDOF v
TR U, ETHHS XUTEFWAETM LU, Giddo 05
X25° ONLHAZMRZHLALFy T2ERLL, &
DEE, A0 =-TULAFy 7OUWMMNEFIDTLICIE., Hik
mAlBPFELAVWIEZMEBLL, COF v 721700
C. 5atm No FAFMWEKICT L hr, BT Z4TH - 12,
6. 7. 2MZHALEMELAF v T

8 . Feum (LUTNLBEETR) oH 20N L.
BT, < 0IEbICBLUPELEFy T

9 . T, $LUTNLABZUH L, SFHO H %
BLBMMELAF v S

10. EFm, $LUEUNL@mEWML, LTHo &%
BMMPE LTy T

1. BT, E T2z LU, NLI@oO A& % # 4 m
MeLieFs v

12. EF@W 2R L, LTFTE. NL@Ios % #40m



PCT/JP91/01542 -

WO 92/14689
— l 6 -—
fLEULeFy 7
13. EFTFT@mATMU, #Fm. NLTNoD & % #40m
MmEULEF v

ABMMEMETR, RO, FRRABZLZD SN
BhoZ2o—-ToZAFy JOWMBMEDIC, FTHE
Z1.5um. FTHEZS um ©0Si N, OHIRE M MHEMN
ZHohi,

choOYHFy TE2456H Opuii75X<wCV
D¥BAMVWTIO000CIKMBAL, £E% 8 0Torrt
LizkE-AFV2%DODRAETIFIXAIHICTELE~100
EMEREL. YA VYEYFEREEBE2F vy 70O LH2 K,
XU HOYhILEHE., BLXUENLWTIKEBRYT 5
Ytk HEIEBECRUALEARN YA Y EY FHE A D -
T IAFy T 1 ~13EMERLL,

$/. Koy, A—BR. A—MRTLET@H. &
FmEbicPH L, fidodERBEBULALLET v 7
1. U Chicya4aYEYFERBAR G LHETF v
T2 E%LMU T,

B, KRARICEWT, BHoF@mMICTHMLUABEE
HSs<rvyataikickh, ¥4 vV FELT £
YA YEY FRI-—KVEEBOHRETHS1 33 3
em™'iC -7 FRTIEEMAL Lo



WO 92/14689 PCT/JP91/01542.
_ 17—
551

F v 7 % 0 ik Y4 v Ey

Mfta —- K B g B
HFW | F<WE| NLm (Cum)

D BesEIL | BEgm - 4.5
AL L - 160. 0
TS mem | men | wom 6. 0
% | 4| DL | WML | BFHONL 5.5
g LSL WM | sEm | s 6.5
6| BRALTEL | B TNOL | %3 5.0

F | 7| BmmMOL | BRI | BAMD | 150.0
B ML TWL | s EOL | P 6.5
e mmmm | mmm | wmom 7.5
7| 10| WML | B | @ 7.5
L1 BFMOL | BEMINL | moomo 7.0

12| WEMIML | B L | B 7.0

13| sRALEL | BEEIL | B 7.0
fe | £ T WF 1L -

s

7| 2 4 TG WF 10 L 7.0

SHhSoWMFy THENMVT
Al-24wt%Sissg
300m/ min.

# M b
by Hl o E

53

H

0. Imm/rev.,




WO 92/14689 PCT/JP91/01542-

_ 18-
bk & : 0. 2mm

ORI THELMETV, 228LT 1 05%O®

FHEHE. DO WOEERE, BN HOBEEREL N

BlLlko cCNODRBEREZHE2RIIAL o

HZORRULEEBERIYD,. XRBM YA Y FPHER D
— T IAFy Tl ~11IKELWTR,. WFN bEkD
gmFy S 1l ~2L~x3E, BIFURHMEE., LU
MEHLEZ LD LABRDL B,

KERID, NLTnbs G/ &850 2P &
Li-Ba. M/AHEREDOhI, SO Mo b, b
. N1l liz2HEEgEmeLicga., ¥4 v FHEE
OEHM~AODEERERIMNIOFELWI ERDDI S,

th. ARSI VYEVYFBEERAO-TUvZA4F v 7
| ~5&6~10%2K~XTHTH, BEHENLBLT O
CHEOENBLWVWIELNSNMTH S,



WO 92/14689 : PCT/JP91/01542 -

—19-
® o2 %
2 5 ® 1 0 4 %
Heg | RUTE | EEERE | RUE 3 1R TN L
LR FEIER
BN OTEIRE BT EIRAE
(m) (tom)
] 0.07 |IEWEEE - I8k - THEML
2 0.05 |IEHEEHE - #I8k - FBEML
x| 3 0.10 | NLE#bHks Y
4 0.12 | NLEWHDRIMES Y
8 5 0.21 |#E. NLEICHDLHESD

| 6 | & EERONIVY | 0.08 | IEHEEE - $I8E - Bl

7 | mETE 0.05 | TEAIGEEG - S0 - L
"1 | 0.11 | NLECHbHMESY
1 0.12 | NLECBOHIESY

10 0.20 |=EJTE. NLmcHbists b
7 11 0.18 | EICHDFNED D

12 0.16 | MIECH RIS D

13 ' 0.00 | BT - JINE - FEEL

HF| 1| 0.45 | EWEEE - mEX

Y 2N THa & L7
8570 2 | 0.23 | R&ELERERD




WO 92/14689 PCT/JP91/01542 -

— 90—

(EMEHM 2 )

BHErLT. EEFEFEotT I vy (RKRMIZEA
AKX :Sias Ne —4wt¥%Al: 0s —4dwitXZr
O, —3wt¥%Y. O B#:Sis Ny —2wt
%$Al, Os —5wt%Y., Os ) TERASP G422
D20 —-—TFTI9IAF v T2ERH U, XKF v T2, 3
B R U R THRLE 2T o7, TO L ERELL
HRBORELHETHEIZIL T LI, CITERENTF
9y 79, 1 ORBARVOKMBERTNESLOTHS, <
hoOF v T %, 2g80HES~1E6umOT AT EY

'

FEH L EbicF AT Na— bt U, | 55HE
EREMEELA . COXSICUVTHERLALET vy TBH
. 245Gz o piE 753 X< CVDEREZNWT,
Loo0O0<Cikcm#L, £2E% 8 0Torre LickF-— 27
SO NDEETIATHILTAL~2 0 BIEFL., &3
Elr R Ll LOKCEBEEZ4~20un OKBEMT 4T E
SREEUNMF Yy T 1 4~23 2 ERLEL, £/, KK
Oft-H. A—FR, B—HKTHRULMETAIDA N
o, EAECELEZOEREFAFELEVWF vy TILF
A v EYFEFBAR I LSy T3 2HMLIL, &
NobLMETEIENR UL, (LBFy TR, B
HAMEIETDAD - )



WO 92/14689 ' PCT/JP91/01542"

— 2 1_
£ 3 %
RO 74 DAL
VAL BMRERGR(E L VR
S | g | K | Y | BOE | T | VS0
I TN | FERE | BERER

WL | Ble] | STUHR |G | RE | RE (W | (em) | (m) | JRAE

141 A|1800| 30 | Satm | 2 8 (10|14 10 0.03 | IEHEELE
: N.

slalwsol 0| BE |2 |8 {124 10 0| mE

16|B|180] 60 { RL | 259 |14 3.6 12 0.03 Gl

IT{B|1750{ 60 [10atm | 2 |5 |7 |25 8 | 005 | Rk
N:

18{B|1750 | 60 |1l0atm | 2 o | T | 251 4 0.07 & L
N:

19|B (1820 30 [100atm| 2 | 8 |II | 4 20 [ 003 | EL

20 A[1700]120 | BE | 1 5 | T |5 10 1 0.04 1L

21 { B {1650 | 120 | 1000 0.81 4 5 5 10 0.05 [El.L
atm N,

22| A|1750| 10 | 5atm | 0.5| L5| L8] 3 10 | 0.08% | 741 f&nhs

N. KM+
23/ B 1800 5 {100atm| 0.8 1.2| L5 L5 10 0.10¢| Rk %
N.
I
iy
FIA| — - - - - - - 10 0.12¢| [REL #
v
>
3

@ %133 0ERDT -5, 203 1 03HRDT—7



WO 92/14689 PCT/JP91/01542 -

— 99—
e, ARABRICPLT, EHoXMmMIHMIBUAEEE

. STURLaMEILL-T, YA VTEVFORHT

521383cn I —-—J0FETEIIEEHABL L,
choso@MFy TE2MOT

i H : Al-24wt¥%Sié&sg (Juo
v 7 #)

wEdE : 400m/min

= b : 0. Ilmm/rev.

A & : 0. 5mm

1

ORI THETH 2TV, 2B LTI 05 HEOE
THEHEE. Do HoEHRE, HHHOoBEREZH
BEL-EEEFETCHEIRZIIRL,
MHRARBEOF vy 72U, Sy THk, EH-F
AYEYVFNEREBAMARFHMEL T FHMEICT
BELLTG. KREUGHFy 71 4~2 1 EBEVTH,
ERBEEOHRKRGN YA Y E Y FHEEBEICRKL ~5 umn
OEXICTBAL, Rl 0umn oEEREIAE, 3~
o mMBAEFEEL. A/BROLLI~T0ELE->THL
Zob,. gRVAVYEVREER-EHOR@TITE L
Tk EXAE50umn ELALEE, COoOXKERETODMM
El3Rmax 781 ~8 um KH>TWB I EEMBL L,
HEARNF v S22, 2310 TH, WTINh b AR
DRHAERBELTWVWR E2MBLUL, KBTS v TITE
nTl. EH - YA Y EY FREEREIC. BLERO



WO 92/14689 . PCT/JP91/01542 -

— 93—
HRBRIFELT., $EHOY 1Yy FREER &~
DREARBBEINT M- 1,

EELOFR A YIE &

FREWRB, A0-TIZA4F v T70BHTHL, KV,
RA7 0 FY N, 2V FIN, V-2 -, V== §&
ODEHWMYHMIAEPTABY - N, F+ESVHEORE
TH,. EBEAR. BRBRSECCEHTRTS 3,

144



WO 92/14689 PCT/JP91/01542 -

94—
% %k o # M

| . SisNe 2EBRAETOMNERo, PACELTITTE
P e L, PR EIEIBENOBICT AV EY
F2BEELTABZ A Y2y FHEEEMH,.

9. SiNe 2ERASETIWEHBOERMIZ, ¥4 T E
VFBEEBABRUCAZ2BEBEEAEMBRICTE VT,

1) EHEFWICHEOMNPEEL.

@ MmEF. FAYEVFBEEE-EHRTCHEWT,
EMESE10pn LR, COKMRENES
WTHHECES I RBULEFEL.

@ REKBIIEEEIAICELT, OBOKXOD
fEMBE. MBOEIOHBMADKN, 0.05 A
/B<£20THDY,

4 HhomBA, FA4AvEYFHEIETCREALTY
5 . |

CLABEBLTAYAYEY FHEEWEHEM M,

3. SisNe ZERB LT AWEHMHBOXRTMIC, AT ¥
SRk IO/ EFR AV EYFRREBIEREKL
THABETEHRIIEWLT,

1) HHEFMHEEBEMMULHRFEL.

@ Mm@, FAvEYFEEE-EHR@mIcE VT,
EMEXAZ50um &Ll E&, COXERZIRNO
HHENXRRax KTLO0~30umTH5
CLrABELTAIAYEYRERRIAYEY PR



WO 92/14689 ' PCT/JP91/01542-

- 95—
REEEEE M,

4. YA4YE Y FHEERB DI, MBALPELEH0 2 un
BALTWB I L2HBLETHHKROHM 2~ 3 72k
DI¥AYEVFELRIAYEY FREREBEITYG H
¥ o

5. MEWA, EERERB IV /LR ELEEE S
CHRBFIUV/E$HBYATO U THE LML
TA5HKkoOMMB2~4EMOY1YEy FEBE@YH
¥ \

6. SisNe ZERB LT Z2RA0 =TV 24F v TEBHO
WM, MLy 4sYEYFELE/ b
FCFA4YE VYV FRA-FVOBEEGZ01~200
LmMmOEBETHTZIZA0-TI924F v 72T,
ZMUEREBEEMN L LA -T2 4F v THHOD
—fWERL. R EeFD LI, FAYEyFELE
S EBLUCTAYE VR RI-RVOBEEBAFET 3 C
EERBETEITIAYEVYFBEERO-T Y 24 F v
7o

T. MEINL A0 -T2 F vy T7EHOLET@. b
LARFTACVWToAsEUMU., 0@ 8D ok E
LT PHECELF 9 TOFT VT, 5 & BT
ENENO—BERESOLI(REEZmMITTA Y E v F &
R/ BLUCFAYEVFRAI- R VO EREAE T
pllzRBEEysdkofi@lestmoryrsvye s K



WO 92/14689

8 .

10.

PCT/JP91/01542-

— 96—
REAo -T2 z4Fv 7T,
gExht2Ao—-T79=24Fy TEHIC, TELM
AL, EFTEOULL RIS VWTTOAZWH L, &
MiREENoRBIECT, FyToF Wi, ¥ LTFH
ERBE. bLUOHFHOLThZho—8EETS LS
HAERBRIAVYEYFELR/ BLTFTLTEYF
Ry - K VOBEBEBEBRLALILEZRBLETIHXK
DHEERBO YA VYEY FEER DT 7 24F v
7o ,
EIRhfZ2O0-T U= AFy TRHIC] PELE
AL, ETEOULLRTVWTHOSZPHI L, &I
HiREEMORER T, Fy 7oF{Wilil. $XTFH
ELME. PLUFHFHOEAhZTho—8E@S U S
m%%mcy4%¢yF$tu/s;Uﬁ47%yF
R —KVOBRFEBAEBBR LA LZHBET 5HXK

OHEACRHOFAVYEVFERRA O -T Y 24F vy

7o
EEXhZA0—-T9x2A4Fy 7TEHHO - E@.

bLCRAZmAUNM L, DETH R EIRELE &G
Li-2o0—T9zA4AFy TEMZHRMLBLL, F9T0
AEHMABMBANE LiF vy 70T VWH, $ETF
ERBE. LUECKTFHOoThZho—HETS LS
BAERmICFAYEYRFERLBR /LTI VYEVE
S —KVvOREBABR LA EEHB LT 5HX



WO 92/14689 ' PCT/JP91/01542 -

— 97—
OHMEEEBO YA YEY FEEX O -T2 4F v
7o ‘

1. EI N Ao -T924F vy TEBHO—EmM.,
bLARBAXRTMEZWMH L, DETH A EIEMNE S G
L. BFCOR0-TY9x4Fy 7 EHE2HMI L,
glMiz8LBLMELLLDL, FyT7Oo—MED. d L
(RLZBZEZUMULALE., Fov 70T WH, & U
Fufm, LA FHOEThZEFho—WMEDDS L
(RBE2ZEWMCIAVYEVFELR /LT T4V e
FRA-FRVOBBFEZRER UL LE2HB LT 2H
XofiBe6EMOo 1Y E Y NBEERo -T2 4(F
v 7o

12 ¥4YEVFF oy 7EBHEMICBHKEL 2SN,
DHRRABITFET I L2 HMET B ROMWME
I ~1 1 RBROY A Y EY FEETBEAH B 213 ¥ 4
YEYVFHERO-TI924F 97,

13. SiaNy OHRENFPTFHER /FTHEROKL 2 H
THHKkOHWMHI 2iICEBEWMOY A YE Y FBETEH
MELRIIAVYEVFBBERAO-T924F v 7,

14, SisNe OHERBOIHCES—HH 2 umld LR
EEHTAMROWMI 2 CEMO YA+ E Y FBEN
MEHHELRIAYE YV FBEBER O -T2 45y
7o

15, &M ELUTa—SiaNe 25 0%LL&ESiaN, Bk



WO 92/14689

PCT/JP91/01542 -

A LRSS E L. Alo0s o Yo05, Mg . AIN | Si0.%2 5
FuEML-HEDRNE A ES THEME, GF1T ~50

Wiy ST IREABAE. 1600~2000COR
E#BEICT. 1 ~3000atm ON, F¥AFHK I

T3 0R~5BEELEL, YAl tbBTmral
L RBALBHEEL, YA ESFEBTIICTAY
sV FA2BET I L2 HBMETEIIAVYEY FBE
20-T79=24Fy TOREHK,

16, M BEmAEREERELAKOWM®EL 300~

29000 CORBEWHMBIZCT, 1 ~30004dtm O N,
F2EHR /B ICFREETNZABEHIATICTIT) L
ALt sERORMBEI SEROIAVYEY FHRE

20 —-—T92A4AF v TOREK,



WO 92/14689

DA

PCT/JP91/01542 -
1/3
1
10pum
|- 74 [
- /7 “_/] »m%
B A BAB - §B§A55A B
&4




WO 92/14689 . PCT/JP91/01542-

2/3
5B 2
TANEY N
Y]
B 3 X
— RAGP

ﬁwvﬂqw%ﬂowﬂw

EM



WO 92/14689 ' PCT/JP91/01542-
3/3




INTERNATIONAL SEARCH REPORT
International Application No PCT/JP9 1 / 01542

I. CLASSIFICATION OF SUBJECT MATTER (if several classification symbols apply, indicate all) ¢
According to International Patent Classification (IPC) or to both Nationai Classification and IPC

Int. C1° CO04B41/87, C04B35/58, C30B29/04, CO04B35/18

Il. FIELDS SEARCHED

Minimum Documentation Searched 7

Classification System | Clasgsification Symbols

|
|

IPC i C04B41/87, CO04B35/58
|

Documentation Searched other than Minimum Documentation
to the Extent that such Documents are Included in the Fields Searched &

1ll. DOCUMENTS CONSIDERED TO BE RELEVANT °

Category * \ Citation of Document, !! with indication, where appropriate, of the relevant passages 2 | Relevant to Claim No. 13
X JP, A, 60-122785 (Mitsubishi Metal Corp.), 1-16

Lines 1 to 15, lower right column, page 2 .
(Family: none)

X JP, A, 02-275788 (Idemitsu Petrochemical 1-16
Co., Inc.),

November 9, 1990 (09. 11. 90),
Pages 8 to 9, Examples 7 to 10
(Family: none)

X JP, A, 61-124573 (Toshiba Tungaloy 1-16
Co., Ltd.),

June 12, 1986 (12. 06. 86),

Line 15, lower left column to

line 18, lower right column, page 3
(Ex. and Comp. Ex.),

(Family: none)

Y JP, A, 61-291493 (Sumitomo Electric 1-16
Industries, Ltd.),
December 22, 1986 (22. 12. 86)

* Special categories of cited documents: 10 “T" later document published ’algtetr n;; tl;tema:i.on'n':) fll:)ngt di?:i ?r
wpn i inh priority date and not in conflict wi e application but cited to
A gg'c‘:{g:;letddglgieng'tg:n?::;rfa;:':t:ngfethe #rt which i3 not understand the principie or theory underlying the invention
“g Y i i “X" document of particular relevance: the claimed invention cannot
E ﬁﬂ:g' 3::(:: ument but published on or after the international be considered novel or cannot be considered to involve an
inventive step
“L" document which may throw doubts on priority ciaim(s) or ... " . f ;
which is cited to establish the publication date of another Y document °L§°l“"9‘{:"'vf’:r“'°""‘§:ﬁt""‘,: g{:";“:f‘;?‘vﬁ"g'ggf:ggg:
citation or other special reason (as specified) be considered 1o invo
is combined with one or more other such documents, such
“0" document referring to an oral disciosure, use, exhibition or combination being obvious to a person skilled in the art
other means “&" document member of the same patent family

“P" document published prior to the international filing date but
later than the priority date claimed

IV. CERTIFICATION
Date of the Actual Completion of the International Search Date of Mailing of this International Search Report

January 30, 1992 (30. 01. 92) February 18, 1992 (18. 02. 92)

International Searching Authority Signature of Authorized Officer
Japanese Patent Office

Form PCT/ISA/210 (second sheet) (January 1985)




International Application No.PCT/JP91/01542

FURTHER INFORMATION CONTINUED FROM THE SECOND SHEET

Procedure correction sheet as of i
February 2, 1990 (issued on 08.06.90) ‘

b
v._ OBSERVATIONS WHERE CERTAIN CLAIMS WERE FOUND UNSEARCHABLE *

This international search report has not been established in respect of certain claims under Article 17(2} (3} for the following reasons:

1.: Ciaim numbers . because they reiate to subject matter not required to be searched by this Authority, namely:

, because they relate to parts of the international application that do not comply with the prescribed

2. Claim numbers
ningful international search can be carried out, specificaily:

requirements to such an extent that no mea

SE Claim numbers . because they are dependent claims and are not drafted in accordance with the second and third
sentences of PCT Rule 6.4(a).

V.7 OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING 2

—

This International Searching Authority found muitiple inventions in this international application as follows:

1.7 As ali required additional search fees were tmely paid by the applicant, this international search report covers all searchable

claims of the international application.
e required additional search fees were timely paid by the applicant, this international search report covers only

2. Asonly some of th
those claims of the international appucation for which fees were paid, specifically claims:
3: No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted to

the nvention first mentioned in the claims; it is covered by claim numbers:

4.5 As all searchable claims could be searched without effort justifying an additional fee, the international Searching Authority did not

invite payment of any additional fee.
Remark on Protest
,_rj The additional search fees were accompanied by applicant’s protest.
,’:J No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (supplemental sheet (2}} {January 1985)



H OE OH &

ExtimESPCT/JP 91/01542

I. RAOKT 2 2BDHE

EREras (PC)
Int, C2*

004B41/87,
C30B29/04,

C04B35/58
C04B35/18

0. ERREYT - 2%

A E ¥ 7 - ~ & N R R K
5 8% % % 8 B S
IPC C04B41,/87, (C04B35/58

BOABEHUAORH THEYT-260

. BAE+3E#cMT XK

Jidooid SIRXBE RU—-ROEAHSMETSL SR, tOBET IEFORT

AROBHOES

X JP, A 60—-122785(=BSRRREH),
| 1, 7B, 1985(01, 07, 85), E2ELETH, H
171595, (773 V—-7%L)

X | JP, A, 02—275788 (HEAMLEHRSH),
9, 118, 1990(09, 11, 90), BeM—Mm9ON,
XEgAT—10, (773 9y-0%L)

X (JP, A 61—124573(EE2/HaftEREaH),
12, 68, 1986(12, 06, 86), R3IXETMH,
BI15T-HMETM, B 8T (REAMRTLEHN),
(7r3y—7tL)

Y JP, A 61—291493(EERAIRERSHE),
22, 12AR,1986(22, 12, 86), RUF2, 24,

1990 FHMEN (08, 06, 90RBTT)

|

1—16

1—16

1—16

1—16

#5AXROHT T Y~

TAL %cBiBDSH 5 XM TR —REIBERKELTRTHO

"E] ETXRTRE S, ERHBEUREARIhALD

TL] BEMERCRELRET 5 KR O XRORTE
FL oM Bht RT3 b3 HT 5 R
(Baxi)

TOJ OEK X BBR, EA, BRECIRT S XK

TP EMHBEHAIT, 2oBEEOTROEH L D HED

[T] EEEEEXREEEOR AR INEXRTS » TH
BE:FETS b OTRRS, RAOEEX REROER
DRDIEFHTHHOD

[X] #clEDs5 XM TH > T, YEXBROL TRYEDHK
RUEXRESERTWLELBNE D

Y] HrBEOS5XMTHo T, YBEXME Mo 1 LD
XRED, SRECL>THHTHIMHARKR L > Tk
SUBTVEELLREHD

HORIZAR I N 23U [&] Bl—A7v 773 —DOX#t
V. & i
ERAEYETLRE EWEEREORRE
3 on 0 1 . 9 2 l E' 02| 92
DM S BROH 2ME 4 G1 8821
B & E 4 &/ (ISA/JP) HIFTEEE | —
x 8 ¥ ©

BAPCT/ISA/210(F 2~ —¥) (1981%108)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

