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iR, BEARL Thb, Zrd~RE—T uf BEMENS,

L. BT EBRDZrE S AT (Zrarsy w2 Z BIZANTE) A3y M BT
(ZHEATD,

(WRYRIEE N F ZAT DG

REBRYEIRIF C— IR T 50T LR TREEANICEC THD, #25L25
EUT, ERRAREFIEE LDy F I REFED EITDH D, &, RO GZ LY,
WAV B H LA LEATHEN, H0 IR, ARSI a G e o1z
SYRE =T uALREANTDNEIL, BV TRE =T A2 AT 500ME13H
Do

AFEHADEHEIEH L, POTEETREOZIZTMNT DL, I T V7 7% i
U BE[E RE i BOG 7213 35 5 SR DS Z o TRE eI b - 28 & @I H
ATHY, BAAMIZIZCu—2Zn, Cu—Zn—Si, Cu—Zn—Sn, Cu—Zn—Al, Cu
—7Zn—Pb, Cu—Zn—Bi, Cu—Zn—Si—Mn, Cu—Z7Zn—Si—Pb, Cu—Z7Zn—Si
—Sn, Cu—Zn—Si—Al, Cu—Zn—Sn—Pb, Cu—Zn—Sn—Bi, Cu—Zn—Sn
—Al, Cu—Sn, Cu—Sn—Pb, Cu—Sn—Bi, Cu—Al, Cu—Al—Si, Cu—Sj,
Cu—Cr, Cu—Pb, Cu—P, RUCu—TelrE., FEEEITRL . Tink4d
IRk D~ AZ —T AP LR U7z El AR OFPH CIRE S AUE s ha, RRIZ,
LR~ ARF=TaALEN T 5 G, TOWGOHEE. WAETIZL, BARIRE.,
PR IR L T A —T A DOuAND 2 B IOICE BT A ULERDD,

IIPHEE IR T, POTFFE T, 4F%L<130.01~0.35mass % FF1E T i
BOZr, 7725 5ppmbh k., FFELL1Z20ppm L E500ppmEL FEERANT 200
FELWY,

Zrid, HMTIE, o —RH7REINTe R L FER, 86 @t db b O TR b2 )N
DT LB TEDITTERVA, PEDIAFIREE THED TH RN R LB RE A JE 5
DHDTHD, ZOLDILHEREIT, ZrBEA 5ppm L ETRESIDS, M LEERED 1
OppmPA_ EDZriN CEHEITR S L, 20ppmEL EOZrfH CROBEE 1T RS
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[0038]

[0039]

[0040]

NBZLITR D, LIzhio T, ZrDE A Bidbppm il ETHAHZEBNLETHY | KFT
Zr&EZ10ppmEL EEUTELZEDPIFELL, 20ppmh EELTRIZEBLVIFEL
W, fBL, POTFIE TR TZriZ L OAE AR OTHI LS RE DS RARS LD Zr B D
NRIERE, <My 7 ADRBUT KR EETFT D, BlZIE, Cu—SnkH4:, Cu—Sn
—ZnFk A4, Cu—Sn—Zn—Pb% &4, Cu—Sn—Zn—BiF%A 4. Cu—Si, Cu
—Si—ZnH& A4, Cu—ZnR &4, Cu—Zn— (Bi, Pb) ZA4. Cu—AlRES,
Cu—Zn—Al%A 4. Cu—Zn—Al—SnH# A4, Cu—Zn—Al—Sn—(Bi, Pb)5%
B4 FCu—Zn—Al-(Bi, Pb)FRA4ITH- T, ZrEN5ppm ThEIEM2 8%
A REZ T 203, MCWTITV DS E4 (B2, [Zn]+3 X [Sn]+5X
[Si]l+ 3 X[All+0.5 X [Bi]+0.5 X [Pb] < 15172581 44:) I2B\W T, 2R H7R
PR LS RE S RSN DT OITIIZr B 50ppmIL EELU TIRZEDFELYY,

—75 ., Zr&)30.3mass % xB X 5L, OBt ROREE, Af &ichbbLT . Z
i KO LA RE I BRI T2 2 LT D, E2A T, ZridFEW TR L DBIF 123
LD THLHD, KA THMSELGERAI Iy 7 ME L TEMN T
BaiZid, Zeom ey, At &R0 5<. Ze RN IHEM$ 5L, SFETIcmR{ty
, AL DB ZATH LD, THEBHT DT OICEZER5ERIRARIG N AR,
THWR, BFESEDBIELEZDNDD, ZOIHTTHE, WHAMERRRY, Zri &
HISHIMEITER EL TR 2B E A ST OV TIKIBRI AN v 7 L25, H3h>
HIREBRETHE, WHHSSIZBWTL, BbY, kil CoRBELRS 2V
ZrDEMEE500ppmEL FELTRLIENHFELL, 300ppmLL FELTRLZER
FOGFELL, 200ppm L TEL TRLZED & THD,

¥, ZrEEZDOIOSRFEMEL TRLE, WHHAGSELHHAMEL TRRAT T
fELTH ., Zr OB PR LB D LR L, MR W HSA &2/
PCE, FBE S IR ER A SIS LEDIENTED,

Fo, FEMEL T, Zr2hoikY, AR SUIZ b DR ELTI- TR &
DOFRE THHABZERNICHIME AL LY, BB TR L R ORI O
BERIBRVZIATMEN TRDIbD THLZEBIHEL, Tbb, Zrid, LRl
7oA L B\ Wb D Th DD b, SFEIZERL TEBHA L ERNIIRMNULIZ A B LW
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[0041]

[0042]

[0043]

[0044]

[0045]

BRHDDB. ZOYE . ZrD@RIE A i & S0 R LV800~ 1000 R\ Ve,
LR (RiEE : 2~50mmPRSE) | R (EF:1~10mmPEEE) SIZhoknik

¥, AR L LT RIA S Th> TUMEG SO RISE B o NER %

£ G AMTERUE A SO RED~ 25 — T aA TR T HZEBEFELY,

5. Pi, ZrlRIERIC, B CrIgFEE OMMIL 2 ENNCKDZ A TEDIC
FEIRVA, Zr X3 Zr, SiDILAF T THELRMLEEREZ R4 95, 2D DiH1L
BEREIL. PE%100ppm (0.01mass%) L EEL TR ETREAIND A, Siz iR
ERVEATE, PEZ300ppmEl EEL TR ECTHEICRAESL, Siz kRS
®HEATE. PEZ200ppmll EELU TRLZETHFE IR AEII, 300ppmil &
LTRLZETIBEE ITREIND,

—7J7. PE730.35mass % LA _bL72n b LEESREIZARN 505, PATIHIMEITREL
TS EDHFFEFETIL, YA SARO R EE RIX T 2L ik
BRI ST 2720121, PE%0.25mass % L FEL TRLIEDBLFELL
. 0.2mass% LA FELTRLZENRIVIEFFLL, 0.15mass% L FELTRIZEN K
HTHD,

2B, LI X Z PO BEL A MBS TET 2L B, Zh o0&
BEOMIZ0.5<P,Zr<150, FFELLIT1<P,/Zr<50, LVEFELLIE1.2<P/
Zr < 25D BRBEALT DD HFELY, ZIUTEY, BEEFHCHIS T V7 72 il S
B, EBIT, AR SOSEITIERSRIC IO — F AR A S, R L Rk
THIENRTED,

AT, FHEBRPE TORMRIOMMLE LB T 2D THEHD, #HESLD
HOOEBMITIEEZ U ET DHOTHY, SFiEM%ICIELE, 8, I, RGN
TEATRIGAICH, EOMTLE BIFITITRIZEN TES,

ARFEP TR, $5E (RRIgEE . &RIgEE . INEE, Elishid, ¥ 1%
AR, AIAR QANT v 7 REDRER R, IV VYR CEIEREEE 1) S35
EICLVBLNDEEH R, 853, 1 Ty b, ATT7%) FIKIY, $iaetEEmo
SREEI b (B E S A ST LT, 8EE, it 14310%~20%LL Ein) EL, OV
(COWTHEBLL EL2D) | MaS AR, Rk, BEAL, Bt m b, ERe:



WO 2006/016614 13 PCT/JP2005/014678

[0046]

[0047]

oh) b, FEEO M b, FdEREE (S<E, 0T, —, SihE) oS X0 E
T, BHER IR MBI e KB, /NIRRT HOEED TREEOHED 215
TEINTED,

Fio, ARPCLT, FRC, SRS ECE R G I Lok E Y (S BLih) I22
VT BRSO G OB R A ORI A LRI B D RE iR, SRERF T 5L
b, ZIVHHRHIAL, HiEA CUIZ I DE R RN 3288 RN DR A M EL T
R TE, MILEON T IRAEMETHIENFTRELRY, KiF/sflfEo
AR K% OE = N F— (b E DN TED,

B TR OMAUC B TS, BRELRH I D AL O TSR A3 AT
OISO, BRECRHZ BT WA T VT 7 THHZEBFELL, BT,
Vel [E L ER O ARMERE S AL RIS % LA T D~ —Z &AL H oWl [E kg o
HIRIREBIZ T AR 0 R L SR50% LA F OR—FFHEF T HZEMEFELL,
FVFFELNEIRRBOFREIZ D > TIN—FHED20% LT THY, ~—FFH
TNT7, AN, W<, TAE, La—fRIHERTHIEBNGFEL, £z, Bl
BB O EIRREBIZIW Tl 4 BOFTEM (N—F48, T3, Ho~HH, 7
WVERRDHH D VAR~ 348) BIFEL TWDE, X—FH, Ty, H o~ HOFTE
IZEOT VT FAERBLO B B S TR RO BRI L 3B RIS T B L
b, TEAE LB O SRR BBIZ IS 1T AR~ — 248, I, o~ K
OT VA FEERELR (BF) T5~95% B Ll &M FELV, IRt EL# O IR
BB DAL, TA 7 AR, R—FFR, o SR, Ho < TSR OR
2= DI BLPLRIRSNIZ A~ AR E G b D THLZEBIHFEL, EZAT, B
A ELR O EIRIREBCHDND Iy 8, Ho <, TNAEE R OR2—FRIZ D0
TiE, R RO LIRS B RIT 22D, 72720, Zn R USiEEH 5
FESOLE . ZNOOMDEFEIMA LRI RiFe i EE 5.2 FRZ, o]
R UEH o~ RS OVG AT LI R B E L, 228, RX—FFARZ
B (B, BIRICBW TN =P EEL R T10%EE 22 KO 72tk A 72
LTWD5HR) | SFiEY (ST E) O &I I EC DT LBHD A,
D3PD RIS O L2 B E A 9 (] 213, 400~600/%, 1047 ~4RF[H]
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[0048]

[0049]

DEAFTEIIE i) ZEICKVFFR T DN TED, T7bb | BT LY~
—ZHPHRROLDWSELTER TEDD DL TH D, ZOIIRBIUIIZ LD~ —
ZAHDIELK, WL, SR ChHNIXHLRE, JVRITITDID,

F77, 7Rk K O 7o AR O B Ch s b 23 TR BREI L PR IR AL
TSI, R EA LR O FEAHD R TR RO LI E L O FIRRIZ R
T BREEEPLUIT VT 7 A D ZIRTTIERED, TV RIARNT — L5 r s, BicH
BRI ZAIUTEWIEMIRERL TWDD R L, 3725, Zhbd Rtk
B, TV RIANT — BB EIE TR XM, AR, HERak, sRRIR
EHLLITSZARHRERL TODIERFEL, FHC, i ZRTTH BN MFITE
2o TRY B OENBHM THLBHEREE 2T e B EEN 2855 (B85
, AV AV, AT, H AR ANEE G LeEEE L ERERIE %) (TR DM T
YRIANT — LDy T —7R{BE /2> TNBE, TGO TREWENERY | B51EW
ICEE, WTE, Tu—r—)l, BFEFHINEDOREBRRIEHELDN, LitlizZ
WRIGIERED IR AT TR R &2 o TREFADZSRLRILL TD e, 7
H7ZR PRENE S KIRIZ A EL ., RAWVE DSHFIEMEZRDIEN TED, ZOXH72BRENM: (
BriRauE) o) Ik, BT, EEERREE (FAR +RHR) CHUBS NS L mleE 1k
X RREE LR AT 2 E AT B WA Lo ZANRR L2500 TH
%o BIZIE, VARG L CHE 35ROV T, BIAEEE L CORMMI{LALER (
BIZIE, AT TV 7, Bk SR TN T BRI, fhihs) Sic ko8
BB DTS LALER) BIREELRD (ZDTeD | BT, F7Y —FX AT A T T
%) Fiz, BRI AT WO RIE B Z R L TWD L, TlE L X U D E.
HBOBABE I o THEBEIENDE I LU TRERMMEERF L, Bo T vhe
LTHWDEAITEH, B COERRRICENDIOITRY, BEEMM TR E £
CHTERLEZITBDHIENRTED,

— AT, S5 (A S B OB R L) OFEMRLO RESIT, BMEERS
HDORHHR LIz B SR E ORI R BT AU T2 b D ZERVT, T AL
—EAIMUT B TR CTIELN DM B ORS SR O RESITHL TREL, 201
OfFLL EiTh72%, DEY, dbbIA MM T 272D IR BR = FNF — %o TW
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[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

BDOTHDLNHLRMAET DI LIT/eD, L3> C, Stk ARELIRE) TRt
AR A LS 72b b, BEA TRz () (f) DIIITEEEH O TRIC KA
BLOWA LA EBL b OLE BRI LT, HIFEHR L FLICREY ThH
B, LU, il 32 EMEFNOEMIN DI, S5 Bt bbb & i bt
Te AR OUWESA S TIX, FabLO R EXIT, FH, #fCEEIZLVFSHIbE
NIZRAEELIIERT T, BRI ELIZIERUNT LA LRl TW5, 20X,
AT E DRLBUZIED L C RS Te ISR E I\ EE 3, H3h> D858 I EIE S
DREBRTARNF—Z M TN L)L RIFEOBEMAYTRE AR O LT, A ITET
REZETHD,

Fiz, FREMONN ) ABE LS ORBBICIITDEEIZED0. 2% /1) 25, kL
OWHIZLY | Rl —85E S CHES NS E A ST L T10% L, E (%
LLIF20% LA B, K0EFELLIF30% L B, miEiZiZ40% L ) mikied,

(v RF—T A DELYE)

ER~RE =T aAOREEGIRICIV U T RI~R IR T RE =T u & {lE
T2,

TRE1ITIHAE1:76Cu-3Si-21ZnA&Z75ppmZr +0.06% PZ 35 _E N
L. il (Bt - AL DI RE A T2 S 720N Ze D B, 25~75ppm& T 5,

TR#E2TITA42:73Cu-25.5Zn-1.5SnA4:12100ppmZr +0.06 % P%& 35
AL, BE (FRAb - AL DI RB R /RS2 N) Zr D EeiX, 40~100ppm&$5

TREITIEA4:3:90Cu+10SnA4:12200ppmZr +0.06 % PZ 3R _EFML
. B (FRb - AL DI R A 72872\ Zr D Bt 120~200ppmE -5,
FEhap 1

BARUF TRIBkgIZRDE91Z, IR Cu, R Zn, HWRSn, Cu-15%SifaE v
T, BLEOBE, Cu, Cu-15Si, Zn, SnDJEIZAENL, HEIZCu-15PEEIIL,
BAEVE G DIRE DR 2 OGS DORABIRE + K100 1225851 (411X, 97
B, Aa21%, 1040, 431, 1120) IR EL. 50 MRFHE . BRITHTE
BOZrZ23I012, #1I~RITRTZrwAF—TaAZHRML T, 1080 28
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[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

THERSE . 10 RFFL., BRI ST B TRt ¢ 40X 2501F72133
5t X 65w X 2001D&FNZEHAAT,

728, Bl L TCu-35Zr, Cu-50Zr&& %A E BHRMLT,

o, HDEETOVTL, PriFFHEZER L TEBEL,

&k D AF—T AL, 1APKISMmD L HFFITRBE5T L, E5IATE R
IZRDIOHEIWIL72b D& LT,

FRABIBEE 1T, BBIBARRBIRE 7T A30~ 150 R —RHITHY, HTEHLE|
NEOFEERMAPFEELRL TV, WIRIREIL, A% CORERTEE I AN
ABIR KIS0 T TALTIRE N — K T D, LeRoAIIREL EiF 2T 81T,
WART RN F—DMEIZ &S,

TES % BIELE 00D (B, T) »H40mmYIBRL, OREEHFER , 78
B C~v/ofifka MBS, EYREX 7.5FDOIEREEE AV T, ko KEX%:
JISOHEEIZ Lo THIE L2,

B11d, RURLIZEEINo. 1D~ AF—T 1uA(62Cu—3Zr—35Zn) % AV T
W L7276Cu—3Si—21ZnkiEin%, £ DR M E MR CTLUIEL T7. 5EDOIEKSE
THEIELU~7afifEKTHY, K2i%, RUTRLIZRAEINo. 1D~ AZ —T A% H
WTEREL7276Cu—3Si—21Zn#FiE i %, TOREZMIRIKRE R OT E=
T CRERL TR SIS CHIER LI iR Th B, ZOSEA IRV TRE
BERLEEAI50 u mEL T &72oTRY, S51E A SR LIILCODB DR 53 b o7,

F7-, K31x, FLRLEZREEINo. 130D~ AF—T 1A (50Cu—50Zr) AT
PFIEL7276Cu—3Si—21ZnifiEmm% . £ DR EEIHIR TUHEL T7. 5EDIEKR
FECBE LU~/ THY. M4, BENo. 13D~vAZ—T A% VT
L7276Cu—3Si—21ZniiE %, £ ORI AKFE R T =7 TREL
T BBEMEE CHELEI/uiifi Thd, ZO~YAF—TaAZBV N THEARLE A
150 u m&72oTUNVB,
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76Cu-3Si-21ZnB8&75ppmZr+0. 06%PEHE LS

pi i

N |<wRXF—FuALOEE % PrESR 5

0. {CulZr Zn Z DAt Zr | FEREum

1 62 |3 35 0 69 | 50umlTF

2 61 (0.9 | 38.1 0 71 | 50umF

3 58 | 6 36 0 68 | 50umlTF

4 76 |3 21 0 67 {50pmBlTF

5 44 |31 25 0 60 |50umBlT

8 55112 33 0 65 | 50umblF

7 60 |4 35,5 |Mg 0.5 {71 |50umblF

8 58 | 6 34 Al {2 70 | 50mlTF

9 60 | 4 35.4 |Si 0.6 {71 |50umldTF

10|60 |4 35.7 | B 0.3 |71 |50umbF

11{57]|6 35 Mn | 2 68 | 50umlT

1255 |4 40 P 1 70 | B0 mlF

13|50 |50 0 0 121200 YAE—TF 1
A — R EARE

14 50150 0 0 321150 BE:100u
m. BO0:20
Oum
rREFIER 3 4y
\LIER

15|65(35 0 0 151150 v AH—F 0
A —ERTARE

16 |65 |35 0 0 431125 umBPL|BE: 50

T m. B0 :20

Oum
RFFRFRT 3 &
\ZHEE
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73Cu-25.5Zn-1.5Sné4IZ100ppmZr+0.06%P%%
=l )]

N |wAZ—T7oAfA0E % e R £

o. |Cu|Zr |Zn FDfth Zr | KA pm

17162 13 35 0 90 | 50 umldTF

18161 10.9]38.1 0 89 | 50umbiTF

16|58 |6 36 0 87 | 50umbLT

20|76 |3 21 0 86 | 50 umbLF

21 (44 {31 |25 0 76 | 50 umlT

22155 |12 |33 0 82 | 50umblF

23160 |4 35.5 Mg | 0.5 [90 | 50umbLF

24 |58 | 6 34 Al |2 92 | 50umBTF

25160 | 4 33 Sni3 89 |50umblF

26 |57 |6 35 Mn | 2 90 | 50umBTF

27 155 | 4 40 P 1 91 | 50umBLF

28 |50 |50 |0 0 27 {300 @ AH T 1A
—ER AR

29150 {50 |0 0 5511000 BE:500u
m, $HHA:150
Opm
fREFRER] 3 i
JER

3050 {50 |0 0 53275 BE: 1504
m, BHR:400
Hm
REERFE 3 i
JE£
BER

31 /65 135 |0 0 57 1175 BIE: 1004
m, BO:250
“m

[0063] [#3]
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90Cu+103nHA&IZ200ppmZr+0. 06%PHEHE M

N |[=R¥—=TuAf0OfE % PR 5

o. |[Cul|Zr |Zn F D, Zr AR um

3216213 35 0 178 | 50 umblF

33(61[0.938.1 0 182 | 50umiTF

34 (586 36 0 173 | 50umidTF

35 (763 21 0 176 | 50umBll T

36 44181 {25 0 157 | 50umilF

37155112 133 0 166 | 50 umBlF

38|60 1|4 35.5 |{Mg |0.5]176 |50umlTF

39 (5816 34 Al |2 180 {50 umBTF

401604 33 Sn i3 179 | 50umBlF

41|57 16 35 Mn | 2 178 | 50umBLF

4215514 40 P 1 181 |50umilF

4350150 |0 0 75 400 T AL T A
—FRATRAR

44150150 {0 0 118 {250 BE: 1004
m, BO:400
um FHER

45165135 |0 e 115|175 BE: 100
m, BA: 250
am

Sy

[0064] RAUTRTHESRIIHL TREIFEDO A LM E2360<Cu—3.55i—1.
8A1—0.5X+0.5Y+Mn<90({EL, Xi¥Sn, Sb, As, Mg;Yi3Pb, Bi, Se, Te,
Cr; iFELLIF62~71, IVHFELLIT63~67) Bz IOICHREL, S+ 51cdh
720, HUOREFRR~RAZ —T oA RREY OFEAN TREL , WL, $iES
NI RRR X H 1 LRI, BELE 025 (k, T) 2>H40mmEIERL , Z DK
RS | TR T~ 7 iRk a LB 2R E X 7. 65D REE AT, K
BLDORESE JISOHIIEIZ L > THIE LTz, W Vb G dhLE2350 p mEA T IZ2
Do

[0065] [F&4]
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e Al s 150
aeR Cu [Zn |Si [Sn [AL |Pb |B[M|C|P |T |[REER<R¥
ilnlr e | —7ruaA
Cu—Zn 70 | & Cu-Zn—Zr,
Cu-Zn—Zr-P,
Cu-Zn~Zr-B
Cu—Zn—Si |76 | 7%E( |3 Cu-Zn-Zr,
Cu-Zn-Zr-P,
Cu~Zn—7Zr-Si
Cu—Zn—Si |79 | #&%6 | 3. 7] £
*%2 8
Cu—Zn—Sn | 69 | F&ER 1. Cu-Zn—7Zr,
.5 2 Cu-Zn—Zr-P,
Cu-Zn—Zr-Sn
Cu—Zn—Sn | 78 | 7&E8 2. RlE
*%k2 5
Cu—Zn—Al | 77 | 7&E8 2 Cu—Zn-Zr,
Cu—Zn-Zr-P,
Cu-Zn—Zr-Al
Cu—Zn—Pb | 63 | & 1 Cu-Zn~Zr,
Cu-Zn—Zr-P,
Cu-Zn—Zr-Mg
Cu—Zn—Bi |63 | F&ER 1 Cu-Zn-Zr,
Cu-Zn-Zr-P,
Cu-Zn-Zr-Mg
Cu—Zn—Si |73 | FRER | 4 3 Cu-Zn-Zr,
-Mn Cu—Zn—Zr-P,
Cu-Zn—Zr-Mn
Cu—Zn—-Si |64 | #&ER | 1 3 Il E
“Mn k2
Cu—Zn—Si |76 |FREB |3 0. Cu-Zn-Zr,
~Pb 1 Cu-Zn~Zr-P,
Cu-Zn—Zr-B
Cu—Zn—Si |77 | 5%EF | 3 0. Cu-Zn—Zr,
-Sn 4 Cu-Zn~Zr-P,
Cu-Zn—Zr-Si
Cu—Zn—Si |75 |#REF | 1. |O. [ -
-Sn **2 b 5
Cu—Zn—Si |77 | F8%f | 3 0. Cu-Zn-Zr,
-Al 5 Cu-Zn-Zr-P,
Cu-Zn-Zr-Al
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Cu—Zn—Sn-P | 64 | 72ER 1. 1 Cu-Zn-Zr,
b 5 Cu-Zn—-Zr-P,
' Cu-Zn—Zr-Sn
Cu—Zn—Sn-P | 84 | #&5E 5 4 [ E
b Rk
Cu—Zn—Sn-B | 82 | BEi 5 2 Cu-Zn-Zr,
i Cu-Zn—Zr-P,
Cu-Zn-Zr-8n
Cu—Zn—-Sn-B | 63 | FBER 1 i fe]
i o*x2
Cu—7n—Sn-A | 74 | 758 1, |0 Cu-Zn-Zr, Cu~Zn—7
1 5 5 r-P, Cu-Zn-Zr-Al
Cu—Sn 90 10 Cu{f) ~Zn~Zr,
Cu-Zn—Zr-P,
Cu (&) -Zn—7Zr-Sn
Cu—Sn—Pbh | 83 9 8 Cu (&) ~Zn-Ir,
Cu~Zn~Zr-P,
Cu (/) -Zn-Zr-Sn
Cu—Sn—Bi 89 6 5 Cu(&)-In—7r,
Cu—-Zn—Zr-P,
Cu (@) ~Zn~7r-Sn
Cu—Al 92 8 Cu /&) -Zn-Zr,
Cu-Zn—Zx-P,
Cu-Zn-Zr-Al
Cu—Al-Si |93 2 5 Cu (%) ~Zn-Zr,
Cu~Zn-Zr-P,
Cu-Zn—Zr-Al
Cu—Si 97 3 Cu (@) ~Zn~Zr,
Cu—Zn-Zr-P,
Cu-Zn~Zr-Si
Cu—Cr 99 i Cu(E) -Zn-7r,
Cu-Zn-Zr-P,
Cu-Zn-Zr-Mg
Cu—P 99 0. Cu (&) ~Zn-Zr,
.8 2 Cu-Zn—~Zr-P,
Cu~Zn—Zr-Mg
Cu--Pb 99 1 Cu (B) ~Zn-7r,
Cu—Zn—Zr-P,
Cu~-Zn-Zr-Mg
Cu—Te 99 0 | Ca(@)-In-7r,
1 .| Cu—Zn-Zr-P,
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*UFIR 2 0Hh B EE
PEZE ORI T REM:
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# SR DHiPH
[1]

Cu:40~80%. Zr:0.5~35%. B ZnLhbir A B Th o8& &8s M
A —T A,

[2]

Cu:40~80%. Zr:0.5~35%. P:0.01~3%. B Zn b8 ETH
LB EHEER~AY—T A,
[3]

B (ZMg:0.01~1%, Al:0.01~5%, Sn:0.1~5%, B:0.01~0.5%, Mn:O.

01~5% K U'Si:0.01~1%n bR LIERITND 1HE 3 LR RE L U250 #
D EEFFEN~AZ—TaA,

[4] Cu:50~65%. Zr:1~10% Ch At RE1 F X2k H O A & EH~AF
—7 A,
[5]

FHEA Ty b, BRIR - IRRR OB G . 13RIk 3R OB #
MTHHFHEREL IR HOME L E N~ AF—T A,

[6] Zr R OPEGHTHHEHE DS EEHEL THAESE2RIETI2h20, Dk
HZrExCu—Zn—ZrEICu—Zn—Zr—POEEETHRMNL ., BiET A2 L5k
BT HUEMASOHEFIE,
[7]

BB VAT YR [ B AR PAEAE T WA T 4B Zri % 5ppm LA _EAFFELL

1320ppmEL_E500ppm L FAFESE 53 R FLMOUE I A& S DOFFE T 1k,

(8] ZrPOEH BLORIZ0.5<P,/Zr< 150, IFELLIF1<P,/Zr<50, kviFE
LLIE1.2<P/Zr< 25DPBEAFR D AL T H7H R IA 7 RC MO BCE I B @ DEFIE 7 1,

[9]

BEE RO T V7 72 b ST OFF R T RO W HE # A &0 G 751k,

[10] SHIT, Al RS E T ESOSIT I — A2 b S B DR RIH IO UHE
Gl BB DRI T

[11]

SO, EFERINCEDT VT 7B~ Ny 7 ZARNIZ 78, T~ AR, 7V EF
KO/ 32— ST D5 RIA IR MO U H & & DG 75 k.

[12] #dE4MCu—Zn, Cu—Zn—Si, Cu—Zn—Sn, Cu—Zn—Al, Cu—Zn—Bi,

Cu—Zn—Pb, Cu—Zn—Si—Mn, Cu—Zn—Si—Pb, Cu—Zn—Si—Sn, Cu—

Zn—Si—Al, Cu—Zn—Sn—Pb, Cu—Zn—Sn—Bi, Cu—Zn—Sn—Al, Cu—

Sn, Cu—Sn—Pb, Cu—Sn—Bi, Cu—Al, Cu—Al—-Sij, Cu—Si, Cu—Cr, Cu
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