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1. WC—Co 15 &4, HAFEAE T, 9 N 3-15wt—% ¥ Co Al Cr, #1544 = &1+ 5 Cr/Co
k24 0. 05-0. 15, LLACRERWC, IF H@b RO A KT 0.3 wm H/NT 55T 2. 0 wm, BLRBR I
Z M) ppm AKF )

Ti V. Nb. Zr. Ta F1H 2D BRI IR VR 54,

Fi153 b # Me/Co = (at—-% Ti+tat—% V+at—% Nb+at—% Zr+at—-% Ta) /at—% Co {ik T 5K
T 0.014 — (CW_Cr)*0. 008 31T 0. 0005, H. CW_Cr bk 0. 79-0. 95,

CW_Cr = (magnetic—% Co+l. 13%wt—-% Cr) /wt—% Co

Hor magnetic—% Co f&RiME Co 7EME T & & AU HE & H 7Lk, 1] wt—% Co A& Co 7EAH i
TR ESE o, IFH PR 54 &2 0.01-0. 10wt-% NN F &,

2. QOAURIEESR 1 Bk 8 5T A <, HARAEAE T, Frid dsIn g sr H i —Fh o2 Zro

3. QAR ELSR 2 Biridk (8 5T A <, HRREAE T, FriR i I sr 22 Zr A Tio

A, QR IR BRI EE SR AR AT — T BTk B B 5 A <, HORRAEAE T, Frid Me/Co I LL 2 & T
0. 0007,

5. AR EL SR 1 2 3 WA — T By ik 1 B BT & 4, HRRAEAE T, Brik OW_Cr LhZ
0. 80-0. 92,

6. WIBURIESR | Frid I i & &, HAFEE T, Frid s inae 472 Ti M Ta FIR S

7. GORCRELSR | B (OB T A 4, HRREAE T, Frid i & BHA KT 0. 02wt-% (1)
NEEM Ti Al Ta KRS

8. filli& AR SR 1 Bk i) WC—Co il Ji1 & 4 (77325, B0 4% LR AP IR VR A FIIR A BE WC
5 Co MM R Fr A4, HRREAE T, [ 15080 5T & < 2 93 3-15wt—2% [ Co Ml Cr, 1§43
7 HE I Cr/Co ¥ 0. 05-0. 15, KL ARE R WC, I Hdhi RS KT 0.3 um H/ANT 5%
T 2.0 wm, LEBRIEZ A0, WML ppm /K1Y

Ti V\NbZr Ta H B 2/ BRI TR G0, LAAE 48 B CAi A 4 . A Al / 8 A0
BEARR S E 77 s,

FBEE Me/Co = (at—-% Ti+at—% V+at—-% Nb+at-% Zr+at—-% Ta) /at—% Co [T Bk
2T 0.014 — (CW_Cr) %0. 008 F1= T 0. 0005, H. CW_Cr Et2A 0. 79-0. 95,

CW_Cr = (magnetic—% Co+l. 13%wt-% Cr) /wt—% Co

Horf magnetic—% Co AR Co 7EME 5T A 4 U HE & F 4 LL, 11 wt—% Co J& Co 7EA# i
AETHEET S, R H XA 542 A 0.01-0. 10wt-% NN EE, JF B A By
AR A4 HA 0.01-0. 10wt-% NI N & &
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EARREINARERSE

[0001]  ZHIE & B35 5 4 200810109552, 04 HiE H 2 2008 4 6 H 2 H [ 4 b [E &4 Fh
HEH A EHIE,

ARG

[0002]  ZJ BSR40 5 B B A R Bl o 5 <o ST B I B AL iR S0 > EHAR
UFS2 P8 Tis Nb. V. Zr B Ta, ZRAGHE— DAL KL A8 1 & <4544, A 2058 —AH A
e

EREAR
[0003]  TRAFEX; T30 VR AN 5 1 B A s SR B RLFH A B Al AL ok 45 M) OB T 5 4
DI T ELAEIR KRR B T ARk B AR AR 3R i T o 55— S 38 (i 7 T 2
T BRI e B AR B A L AT AL b, BT B9 PCB 3T L. 7EIX Be8 R [ i ] o, EL AN BRI
AR, 40 S5 (1) WO @b FE AL AH ) 2> S8 HH L 2 AL DR 45 AH € (lake) S HLIRAS 4
(51 Gt B 238 30 P R 1 BT S4B 2 (TRS) ) A2 EE
[0004] 33 Y ok AR KA R FR AL AR VB VHBE R S T R L . Al E RN
WALt HLLL 0. 15-1. 5wt—% B E AW, AR 4 i 72 PRl dt b AR K AR eI B A
BRI BIVE S B ASR T R B PEIR o CURERL A B AR R AR KA 7R (H
FH T IR P B ) SR T s, i AR ARG A 55 o 38 0 TR 5 KCF AL 3 i S 8L We/
Co dmALiZ St AL AE BT HE o
[0005]  X}FHA 0.04-0.06 ff) Cr/Co LL A & 4, N T IRIGREANI /T 0. 6 um )
FRgE SR RST, 75 BEAE RS 4016 WC JEUM R BLIpe 5 10 AR AN R RS R - T V6
FEUT 1360°C AR A FF Hod o il it VAR BRI R B8 4h (sinterHIP) , 8O3 2 Ja#hAT G #0 Ik, DA
{EIRIS B M o IR BE AR = T2 7 To B8 B I A8 72 AR, 1 B3 N AS 350 5 BRG &5 40 20 A7 1) i
(o BRAL, IXEEEFRE AN WC IR AR A A 45 T8 R IR S as v, S8 7 M T IR SER R
ZIIREVANC b7 DAY DN g N
[0006]  ARHE W099/13120, an A e M F1 & & 1S ik E4%IE n MRS, W g8 9D &
R A KA =
[0007]  JP-A-11-152535 $5e | — Plok 45 mm 2040 W FH AR JELAA Ak ] s 4 o 5 o 24 7 i it
AL 2. JP-A-10-324942 Fil JP-A-10-324943 552 7 0t FR i AL 1 &k A
FN A=A B R A 715 N Tl I E A R EAER T RIS ALIE K be 4
AR AR RAT .
[0008]  EP-A-1500713 i 1 — Pl 40 e A0 48 — bl T & & 177, AR LT 28R
TRA AR AR HE S B E , 2 Jakess . @It EB 2 5 RSB A Z A0, Bk 1& T 0.5
KA BTN SR, Betl SRAF AL HE U/ 1 dfoRn RS A 2D 1 S8 dmobL 9 ok 4
AR o
[0009]  WO02006/043421 4 #& 1 A i1 & <, Jiv ik B8 o1 & <A 45 1 O 6 o AH 19 B A /b

3
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F 0.3 um B 5k B4R B9 WC FE R Rl 45 A0 1 5. 5-15wt-% ) & /b — Pk ik 4 T8 ik
a3, F BB DA 1 4 5 A ARG 5 A0 DA Ak, 38 6 5 AE B & b B AR T 0..04-0. 2 [R5 45 40
0. 005-0. 06wt—% [¥] Ti\ Cro JUHM, DL B TS &AM E Ta.

[0010]  #R¥E US2006/029511, $&Ht—Fhibil & 4l i A4S — BhA & & 77, BFE LT
BB RIEARAESEBRIEE, Z fa ks . I AE i 2 5 ARAESALE 8T B R E T
0.5 KAEMZESTINRLE SR, e IRAF K5 Jal /N b RO A/ 1 S oo 1) ot
kA ARy AN

b ES

[0011] AR B B )72 8 o BRI A 2 A ] B

[0012]  AKHKI S — B R R —FoR 40O oK B8 A e U1 T2, B A Sk
R A AT AR B 1) F WO dmokir, AT 45 368 o1 < T 2 Ot AT U R AT DD Bl 1
[0013] G044 A v R IR, e Gk 70 5 58 A 5T A < SR O N B BLAL A R E UM ppm
AP Tis Vo Nb. Zr B8 Ta, B8 8 3RAF ok (KRG 45 A0 2 A1 A 528 ) S RE AL AR . A R B4
fE—Fpr Rl & REEAE 1360°C B (IR T B4, DR dnok ROT MRS &5 40 7 A1, AN
LR Cr/Co PUPEARS &5 I IS AL IR, FF BT AE bl AR KR RS I s 7 2
AR o AR B S vF R VFERAS A R () b ST, IR IE R VP& & T CVD (Fb 2 S AH DT
) WRERE SR =

B 1352 PR
[0014] & 1 75 HEHR I BRAT B RO BE o & < (M0 RO 45 F 1) T T80 SEM (13t i e ) R Al
%

[0015] & 2 7= MR A 5 ] (A0 A6t < PO REOUL 445 440 (4 I SEML BB R

BRI

[0016] Al 5T & AR FEIRAED, XA B A 0. 1-2. 0 um Sk R RA R4 E F 1
5 Cr/Co Et 2} 0.05-0. 15 ) 3-15wt—% [ Co M Cr DL AR E [ WC. FRIEZ 41, B4 ppm 7K
T

[0017]  PAREIIA S I — P :VONb, Zr\ Ta, BLE

[0018]  Ti.V.Nb. Zr.Ta FZDFFEVR A, T A& WC IR KT 0.3 um,

[0019]  ffifFELZE

[0020] Me/Co = (at—%(RTH A HOTI + at—%V + at—%Nb + at—%Zr + at-%Ta) /at—%Co
& T 8% T 0.014 — (CW_Cr)*0. 008 3F & T 0. 0005, CW_Cr kb 24 0. 79-0. 95, fIt & 3 Ay
0. 80-0. 92, H:,

[0021] CW _Cr = (magnetic-%Co + 1. 13%wt-%Cr) /wt—%Co,

[0022] A magnetic—%Co ZHiTH Co [ & H 4k, M wt—%Co & Co 7EMH i A4 &
EHE. CW_Cr & Co KiZEMH T I W E BN K E. KL 1K) CW_Cr X RETRG 45 AH s
KB W & &, 15 0. 75-0. 8 [ CW_Cr X N TS AH PR m R W & &,

[0023]  Jpedf iAo m] A0 2 /b & B B InAH B2 PP InAE, a0 0 AH . MX BIM X, MoX B AH BT

4
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H, A af 2iF M= (V+ Zr + Ti + Ta + Nb + Co + Cr + W) Hl X=C B N iA 3 & KN
0. 5vol% HARAEL 22, AN A FHH M

[0024]  FE—SEHEG] T, BN RA3 S BE RIS N 5 BC-5 RTA E I0 R i — A & 5 )
1o

[0025]  £E 53— SEHts) 4, A sy 2 Zr A Ti

[0026]  £E 5y —SEHtats] Hr, A BT & 7 0. 01-0. 10wt—% [ No

[0027]  7E M —SEHEf o, AN 2 Ti f Ta RS

[0028]  7F X —sEitifi b, AN & Ti F Ta KR SY), BA £ T 0. 02wt—-% ik 2 T
0. 03wt—% {H/TF 0. lwt—% [ N & &

[0029]  AR¥E A B 1) F 42 B8 Lok 28 o3 3 i A S0 7 VA G AR PR AR AE SE VR & F
P& T A pe 48 I AOK R4 45 — B44A . 1 ppom (B 37022 KR Ti.V.Nb Zr B Ta BL'E
TR G Ui & @ B LA AL Y B A/ Bl B A B e TR & ¥ i 77 SR n, 4
TN S AFAFAE RS A 5T & 6 I8 B B3R Me/Co AT CW {EL,

[0030] 7 1

[0031] %7 wt-% EEAWIE 1a A5 I H WCAENRI RIS HIE R & 4RE
1A-1K. WC B A B A sk [T H. C. Starck A7) [ 0. 8 wm [y FSSS kife (IR ) Rk
Unicore A A B4 (0.5 nm) &A1 H. C. Starck HI4H & CraC,. TiC. VC. ZrC. TaC il NbC :
[0032] % la

[0033]

54K |Co Cr Ti vV Ir Ta Nb

|7 0.8 |- - - - - X} HEE
B |7 0.8 [0.023 |- 0.01 - - N
1c |7 0.8 10.032 [ 0. 005 - - AR
|7 0.8 |- 0. 024 0.01 0.014 |- AR
1IE |7 0.8 |- 0. 034 0. 005 - - EN L
IF |7 1.0 [0.023 ]o.012 0. 005 - - ENL
16 |7 0.7 [o.014 |- - 0.010 |- A I
H |7 0.9 | — 0. 020 0.01 - ENL
1T 19.25 |1.2 |- - - 0.013  [0.0072 [A&%HH
1J |o 0.9 lo.023 |- - 0.014 |- AR
H |9 0.3 |- - - - - ZR

[0034] £ Ar BILRIUR T, ££ 40mbr (15 77 N FF4E 1 /NI, 209 #£ 1360°C AT 1410°C
5
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B IX B VRS YD BE TR R SE AR AR . RSS2 G, B E A e 4s 1EL R 1Y CW_Cr Al
0.014 — (CW_Cr)*0. 008, H-#5E4115 Me/Co —iTICRAEFR 1b HF,

[0035] 3 1b
e vkiB g °C 1410 1410 1360 1360
Me/Co CW Cr 0.014— CW Cr 0.014—
(CW_Cr)*0.008 (CW _Cr)*0.008
1A NA 0.94 NA 0.90 NA
1B 0.00491 0.96 0.00633 0.92 0.00663
1C 0.00609 0.94 0.00649 0.91 0.00671
1D 0.00546 0.90 0.00681 0.94 0.00647
[0036]
1E 0.00600 0.89 0.00689 0.93 0.00655
IF 0.00645 0.88 0.00697 0.86 0.00709
1G 0.00258 0.85 0.00718 0.83 0.00736
1H 0.00228 0.76 0.00790 0.77 0.00786
11 0.00094 0.95 0.00643 0.88 0.00697
17 0.00228 0.85 0.00718 0.85 0.00718
1K NA 0.90 NA 0.87 NA
[0037] NA =Ai&EH
[0038]  FEFK lc o, SRR 1410°CRI 1360°C 45 B @R E o JBILAEE (Hv30) AN
ViR iR R=R i A g Ty AT AN
[0039] K lc
[0040] DL 1410°CJE4E
[0041]
AR 1A 1B ic [io e Tir |ic it iy [K
Dwe, um  [0.90 [0.77 o0.74 [o.82]0.82]0.77 lo.80 [o.82]0.61[0.70]0. 96
[0042] DL 1360°CIEst
[0043]
AR 1A [iB 1C 0 [iE IF 16 i it 17 |k
Dwe, Um 0.8210.70 fo.70 lo.79]o.78 0.75 fo.76 [0.77 Jo.59 [o0.64]0.88
[0044]  TEPI ARSI T, 15 28 R IR 59 52 7 BRAL Y T B as Im i) i AR5 .
[0045] 7M1 2
[0046] Hl| & EH AR 2a FEHBIHA S B FR A S IREGY) 2A.2B Fl1 2C, WCky K EFH

6
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0.9 um 1 FSSS kifs, A 0. 04wt—% [ N & & H13K H Unicore A F 40, (0.5 um) &5Al
H. C. Starck 4 Cr,C, ZrC F VC,

[0047] % 2a DA wt—% 25 tH AL 224150 8wt—% F Co, HRI 45 = WC.
[0048]
Cr \ 7r N CW Cr Me/Co 0. 014-(CW_Cr) *0. 008
24 0.51 - 0.025 0.032 [0.76 0. 0020 10.0079 A %% BR
2B 0.51 0. 0266 |- 0.032 [0.78 0. 0038 10.0078 A5 %% BR
2C 0.51 - - 0.032 [0.69 NA NA 28
[0049] NA= ANiEH
[0050]  FEEREEALA, WA EE 8 /NFYR AR K, HGAE Ar RS SSAH BL 40mbr [ 77

7 1410°C T H AR S ik | /N o fERREE 2 J5, I & CW_Cr Ml Heo B5E CW_Cr #10. 014 —
(CW_Cr) %0. 008, Jfif 5 Me/Co —REITHAEHE 2a T,

[0051]  BhAb, VI e kot s U T, H B ):Wb‘ﬁ X RT3 2b e H TR, %
BEAME AR BUBCR 2806 Gt RO 6 3d 1 -l AR o S 58 R 77 7% (equivalent circle
method) , F|H Jefferies - (planimetric) J7vEMl EHHMRTL

[0052] & 2b
[0053]
bR (IR ne® [k R [2r (nm)

2A 5430 469. 00 11.58 0.31 2

2B 6070 732. 80 8. 28 0. 36

2C 5980 1235.0 4. 84 0. 47 K1
[0054]  #sH0 ppm 7K P Zr ATV BA SR ZUR SR 4l RCR
[0055] 7 3
[0056] il & A MRIER 3a Bl - il & 4R 54 3A.3B Fl1 3C. WCHREAkH

T H. C. Starck 2 & B 0. 9 um B FSSS %7 48 Ml >k H Umicore 24 &) B4 & (0.5 um) %l Al
H. C. Starck BJ4H &% Cr,C, TiC Al ZrC,

[0057] 3 3a DL wt—% 28 H 4L 240 5
[0058]
AR A Co Cr Ir Ti% WC
3A 10 0.43 |- - eIy (B
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3B 10 1.0 0.012 0.014 |R&ES |AKEH
3C 10 0.6 0. 06 - TRy |4

[0059]  FEBREEALA, Wt EE 8 /NSHR AR R, HG 78 Ar LR BA 40mbr #¥))E 77
TE 1410°C R RIS Ak | /N FERRES 2 5, T & CW_Cr Al Heo #f52 CW_Cr #10. 014 —
(CW_Cr) *0. 008, 3185 Me/Co — L ILHAER 3b 1,

[0060] % 3b

[0061]
AR A CW Cr Me/Co 0.014 — (CW _Cr)*0. 008
3A 0. 90 - NA ZHa
3B 0.92 0.0025 [0.0066 A%
3C 0.90 0.0039  [0.0068 A%

[0062] NA =AiEH

[0063]  AGEEANARAR K G S AR T B M >, B S FF 4O, I H S A Murakami (593055 rh %1
[0 B =S EM*#@%#AE%MhﬁﬁﬁfﬁﬁAﬁﬂﬁfﬁﬁﬁﬁﬁﬂﬁ
I KK ERTBEET 5 um )k i & %f%%¢%$:

[0064] 3 3c HATRAKAEL >=5 um K] diki%

[0065]
AR RS
3A 76 2
3B 5 AW
3C 17 A

[0066]  Zr A1 Zr + Ti [ ppm K/ T 2T 50% 15 ki i & o
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