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Cu-9.7%Zn | 9.7(%) 10 - 20 10 - 0 10 - - - bal.
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EITREVEDLLTITL, o
R7-5ic B 5Nk SiIcsT3KkE6MkTORRIGR RO D £,
MiOZILBLUOREEHORVWICXBZAT T "OZZ2RELALER T,
BREBEDCBVWTHARBHHEEBS DR X s EFAFTTOR
DHRBMN OHMRKBEE LA~ EEL SN B,
RT-TeRon kI lEREBBOHMBRRVEFE I CL DR
BB, 6MBEICBLWTTHOKMARBFHBILBLIETEER LTV
I3 ThH b0, COZELBAERELILBVWTHIKTHEA SN BAF 'S
FUMCRHEFBRORAMUERMLADESDELS S V2RO Z
NODEEREBRWIEEEBHKT %, T1I3KTREZVILUTORRAN
RibWHicBb W THBREEREILEVWI EE2XT-6iICR L, &
ZhUBRTHIIMEODAIWVWHRRTRE,  Pa—VOomB/NELR?B
ERiCH >fco FAEERLBLVTHROUBIPHNAREFHCEE .
BIETORIKULOBUKECLBVWTTHZLELONS, ¥
. BNEESECRBIEIDHRABLDOBVRAT , ¥ a2 —VEK
BEDONBELIRLNR-LIERBHES "WIFERBRY TR, YV
— VIR A P BRRAEBL SRRy VNEBITT B ELALIER
BRI LTWVWBR EEZ SN B,
ARRETCRBEEOHIEGE T TCORRBRROIHERI/NE VLD
BEWIEHRHEhLH, SYFL2RRIFAELL, Ol &}
RHARGHFHBINRORAK LI CREHTCERVHOBERE2EA
TVWBIEERBT 3, BEBH Lo b 2RAOBE B CEHM
ODHEBHNOAFMUMBMBETREIZLIDTRRE VW, 5%, ABREE RN
ROPhLhLDE2ISKELSBRITIZILDIIRBRINOLSOLRHERBREEZHH
SPITEIHEDD 5,
CODHMMBRI-leRLAEE i, KARIGIHFHE2ME T2, &
OEHEILT. BEELBLBLWIRALERREEREZ2EB20EL £
REPSbLIP 2L RKCoVERNAOEHEELBT XL LN
ZZoNb, ChiMZ2BLVDIEARLERIHIBLTVSE, LIMLLRE
o, HT-3cRonfkiki 2. Co2FBMLTHEARBHRAROEA
B0 BAELENTHEDEABRL ot TH S AFET
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BIXUNOBODENARIECHNREHEMEIBIZERESREL»-
PollEEION S,
ABETCRBMITEEL TO. 1inass¥DCoE BALEN, &S5 IKE
ME 2L L T0.3nass¥ELABEEEXT-S5Ic/-R L, BHMEHFIR
1073KT86. AksiF (AL L BBIL6T3KTI0°sTH B, oK L. COFEM
BTHEREZRZT0unBEEFCT A2 LHARGHFEBMA ST, ~
Ca—NVOHERBENNILSBD, AIEBREVRESNRBZILELEEZER
KANT, $ERELZOuEFcEE LEL, ARGRREOHAR
WIERDCORMOMBMEDLDATVWS, O &R, ColcBLT
BO0.3masskEFEORMRBRLEBOMCEEBE2E5 23 2RERT 3 b
DTH 5o

5. #¥3

MY YO LEEERAOBRETHYLT. BohtHRRKIGH
HEBEFE LS BANCERUTOERBPES»IZK - ,

(1)573K, 673K, 173k B L U823k X HMBEFEICBI 2 XRIGH R
DEEIRCIKOBEBBROEDII, - 2o

(DML D b FBETRRIDKHFAOIABHEMLALILERNAD
SHEOHMMIY» oMHORH HOBPLCIIZHMEBREDL » L &
itk 3,

BIMBEHERARIRNAREIHEEEC ST L - 2o

(4)0.15mass%¥D I~V FIRMIKN ARG H OET ZIMH L 72 5.
ARBRRAOHER _TEEICBESE Lotz LHL. BMEHN
_0.3masshicB B ECOFAEREKL 2,

(5)Cu-2Be@ & %2 T1IKTHYMLALBE., THEB/NEXLRB B ER
ARGIHHBRLRB R IMBAIICH -2, 6130 BESRIEDIK
BHBDRS B oo COCEHREROUEBIHRRIGITH L E
ERETHDRGEVEEL. FEAS0BARTIKUL0oBFE B W
TThbo
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BB
HARIGWHEZF A L 72Cu-Be £ 0 S M AL

1. #%E

ERKNOMEILERP B EREROH—HEHL., BE LR
bl oTRE MHOBUEZEZRETIHDIEETH 5, HiE& L
TRERBEE YD, 2h=hr7elt vy ® D mIHNEE
P EBIVEEBRLTOBETRABEROVEBETHE ORERELD
bOHD B, |

RUKLEECHARECHFEBEBHBAGRLLLEE2RVET Ltk
WS RRNEMBEE 5 FkidScharfenbergen s 7 M Cu-4gA 4 TH
B, ZOHCU-nBER-SPVWTH AT HA Y ChETR, BRA
RIEFHECBELTZOMEABRBINTELY, REXOHAXTRIKR
REFTHEAREZTRBACHBHHcHNALELIE T2 b0 Hh -
7o Scharfenbergen S OHM TR BV T &, MHILOBECLBHAKIL
PREBOERREREOBEN L DVTRELILTROVANE L,

ARETR, MEEPCRIEEOFESVRHEME T, poRAK
BHHRARREKSDVWTHREHOZ W WD Cu-Bet & 2RV, MR
RIGHHA B> BAGKILLNABOMBELLE. FLLTER
HMFALOPPOLYVRKODERANR, BERLLBROBRYHBE/LLNA O
BOERLBALBLIIERNBELLOBBERET I EE2ENLE
Lo

2. EBFE ,

BRI (99.9%) LCu-4BeBAESB LU WSFED I L P 2 H
WT, Cu-BeB LK UCu-Be-Cob &2 S AKELTERIFEITHEL 2,
BonrBROMFEERIR-10EBVTHS. COREE Wi
EHI L%, 1093Kic I E LB L. 60%OBBEEEZBEL., > 5V
TXOMmHMEZEZETInnEORME LI, ChdoBHHAARA
ZUVOHULCEREBECEZEZHAL,. WISKTHAEILALAEERBL 20
BEAMOFLHERRNBRNIOOLNTS » ko
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#F8-1 HAM OLFEHK (nass %)

Nominal Be Co Al Fe Cu
Cu-2Be 1.93 ND ND 0.05 bal.
Cu-2Be-0. 15Co 2.00 0.15 0.01 0.0l bal.

BoRLBELEBEI,. NARERHEYOERBEELX1005F CHERE S B
gk, BUBGKILEECRB LT, COMHEYEEHERBR X & 35 #
MEEL, COBBEIVA I A E L, ABECTH WA BMER
EERS-2E R T, SBNER., LEHAMS. EEATTHEMEE (SN
BIOA) BLUB BB FHEMEBH-800)2HVWTHRBHBHEEITR - 12,
#5 BBt © 5 L i3 SEM-SACP(Selected Area Channeling Pattern) & %
FAOWTHRE L, BB, ERFNEHIBITER unoHE» 5 B
5 EBTE B,

*8-2 RUMHEEH

& £ Cu-2Be Cu-2Be-0.15Co
B %8 & 673K ., T73K
BEICEE 1023K

3. ERER

3-1. HEEmaEoMBRE L
AREGEONARGCHBOETBRBC>VWTR, ThETikEL
BMASHTWSE D O, zhoRINWERAREFEMORER
RUBTHEODbLEBYHRBE VWY 7T SV HBRERT. K
S-IRARRTCAHVANPERNENI0LnDOCu-BeAEDET3KIK S
FERBEHICL2HARROENLTS 2, 10°sTREIAXBL2EMH
ARGHBHMIC L > THORLBILEERLTVWS, Chizxd L., D
BOa NV FE2RMT 3 LHARIGHESNH s 2, MBRE0
nDEABIEOVWTORRES B &, 6TKBHTIsTHEBER
R REHWSBE TS > oo TIIKEZ T 87 © & B 855 05 R il i<
THEH, BRER2IEPPHEAIEETURRE TR R - o
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0\0 100 OO -
S
e /~
g [o]
o 80r i
Z
b . X
© 60t & J
C A ]
.° &
b
o}
O
ug 40 _
773K
o o15Co. °
v 20} [ o/ A _015 Co. 673K i
<

\

10 10? 10° 10° 10° 108 107
Aging Time / s '

Kg-1 HHEMicHT s, Y2-VoEBEROE(NL

AEBRTRNARGHHBIBI S/ Pa— VoA EREREGE
L TORVWEE, BIVEVWOAERBSEMLABAO BN
DRARIGHHOLEROER - BB RELHZZHAB B, B
il ks diVoBEABELZBEL &,

BUDICu-BeBEA B DOTK-60sEEMiIc L 2 RARIGHHE O &
BEREH SO RTHYLELX I L, Ch2102kcHR KL
BECMABRLCREMABEAS B L L 0B 2T o 2D
REFHS-1IER T, (A RBAKILLLBEROMEZBTH . (b)IXEEY
ROMBTH2, COBUMEARASZ L, WERABY —BOEER R
ERE.BLALODRADLPSHNRERIE, Ya— A HBERLTB D .
Z D% Mdouble seam typeTH o7o HEHS-1(c)B LU Wi A
ShdLi5c. BAGILMABBSES R 3 LL ARG, ¥a
—VOMBRBD, /7 Va—-VABERESEBHONEE & 28 5M
~BETsLLbi, FHYOHBEBABETLTW, 7. HiA
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GILEETHEHBROMBRE2ITR 725D Tb. / Pa—LHIREY
HBEDOMDICERTEMOEENHFV, ChiRB/Pa—VHTBHL
COLBEBPEATOVEIEEZRBLTWY S, 1023k BiE kit
BET120sBT 2 &, WHYRBEBL. /7 Pa—VIRBEEL %,

BEHS-1 /7 Ya2a—NVvOBEBERE (Cu-2Be alloy)
(a) : AL (1073K-160s), (b) : BEEALWLEE673K-600s
BE%h, (c¢) : B4 2 1023KT30sREr. (d) : BE%h#F £ 1023KT40s
* ¥

BEHS-1(c)soh-HBEBRTOMHBE IS KHARS DT,
/Y a— VB ESEMO RS BEBFRB X UVECPEAVWCRITL &
HWRZHHEB-2ICRT, HEBID» S5 TOECPEBZENEFN(D) 25
()ICHIB LTV, 20BRBMBRFERELTBD, 20T
HARID/ Pa—VEEHELTWREEEZEIZONSE, & i (b) & (¢)
Pobhbrioic, HEEKRNLBULAMERLTWE DT, &it
KABCOEBEROVCCIEHBEB LI SR cBEHLLEEbh, TH
VMOoOBEBORIETREVWEZEZONS, Chicd LT/, ¥ a—

= .11 T =



EH8-2 Cu-2Be2 & %673K-600s, 1023K-30sBMBLABOEKA
BERFH® B LUECPHE. (b)) S (f)ik(a) DFEE(L) 2
SBiRBLTW S,
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EHB-3 Cu-2BeA & %673K-600s, 1023K-60sBMLE L B D% A
HEBEBFB B LUECPH. (b)) 2 5 (d) i3 (a) O FEE (1) »
SM)iexiELTWw 3,
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VWAHRICH R 2HEEIBX U4 S DECPEBRIEBCAHEHTH S, O
TAHAPHHYO S 2HEDL S DECPBERIARHHICRLZ I EBHS N
TW3 YUY, LA LEBIBLIPITRERAREEBREEOBRES
BhROLSFNTED, / Va—VHTHBERRVWSOHLERELT
W3EEbNE, MBABMEISKES LAEABAOHMB L EHS-4
CRTo CHLREHEHS-1D(DOHBIERIELTWVWE, KNAKIE/ ¥ 2
—VHBEFELTVWAHBIKNIBR FOFIBISNZ DA T, T H
MIREALHBBLAKETHD 2, BHS-4IT/RT DK F i3 &
RBEFEFHEEHFicLhiEryHTEH - 120

EHE-4 : BEEHS-3IcH SNk FDTEME

EHS-3D1D S4ADHEED S DECPBEA B &, 1L2, 3ELL4D BRI M
ZFLlWv, LEMB->TEHS-IdIKAoNkLaI Y532 FOEEICEH
WHARE/ Va—-VR3ITREERAPSLOERBRE~BH L
TRETH 2, CLhoDRETARFRMBAEZET S LELICHE
TEHEIERTTRABRALEBDTH S, D&, /7 Va—LVERD
PHOEEBEZRIR VRS TCONHYOBEGAAE.2FARLERE2E
HB-5IC/"T o CHIICu-BeBAE%26T3KTIOsEERI L cdH &£1023 KT
bOsHAKILMBM LAAHMBTH 2, HPOEREIM AN IR LL
BoTED, WK2»0BRIcHnFNEI2 LI cHERBRSEDL C &
ZERLTOVWE, BB, bLOERKNFEF TR, HYOBEAED
HUHNIKBECERT 2 ILEBBOoNALDN, bLOKROBEHIZZ
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EAEBRIENE D - o

SOnmg

EH8-5 HEBERT O HY O RIRK (TEME)

HALBC S LI HYOBREARICBREFOBHEORLES
Z3B5THAI0 0.15masskCoRMM iIc >V T, TI3KTS. dkshe R K.
1023KC120sREF LAAMBEEHS-6Ic AL / P2 —VALSOD
ECPBR _TEAECHERTHETH o ChRa "V IIEMER
TREBEBS/ Va—-VATEENICETLALILZRLTW %,
T, HhD1&3, 2L40ERFUBFLVWIEDL S, BLORF
2BICHUOERRNOANBANEDLD--TVWEIEBDRLSE, I
iZdouble seam type“ 'P 2L AR ARBHHEIRBVWT, XD L
TW3/7Pa— VAT 72 LBHEERENEOFMMBEKE Y c—
BLTWw3, Cog&Td, BAKILMBZESKKET S E, /7 Va
- VHOKRHYRBEBICLIIHERL, 2RFA XA VFEEBDT S
IR ROBHBLEL,
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BEHB-6 Cu-2Be-0.15Co2 & %2 T73K-10"%s, 1023K-60sZLHH L 7
Bo®FHELBEFBRE L UECPE. (b)) S5(e)id(a)D
FE(O»S5 W IRHIBEL TV S.

— 122 —



3-2. #5 MBI ML

NARIBHHB/, Pa—VOoOHEBERNI005 LB I3BHLEORIC.
BEALEECNRALABEOHBENLRBRERS-T0L I TH %,
(a) R F OB EIALEB T, CHLE6TKTI sEEX T 3 L (b)D &
Sic, A LEBRERIG, Pa—LVvTEDLDOLBE, HXEIL1023KT
WsEBETBL()DE > THYRIBEAL. b L oEELMHBK
ERTHEBRBSZFLIHE» R - o

EHS-T 447 VENEIcX 24 ZK MM/t (Cu-2Be alloy)
(a) : FA{KALH (1073K-160s), (b) : AEKILMEEKETIKTI0 s
(¢) : BEh# 2 1023K To0sR ¥
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COFEERRERR19.3unT, 1HOEOVELIY S 7 Vit i
SR ESHLI/SEBBILENkEicRd, 19147 VDB EHAR
HREE*EIOKESCTE L, EEBNOREPBC S, —H. AKX
BHHOBRBEZI0%E LADbICI0KTHBAKILMBZTR - 2
bOTR. BHS- 1o bHOoN b EI>ic. ERKoMMILHER
Ao ot

BoBLY 1 7 VEAREERNBEBIUVERNBALLEOBEEK:
F8-3L R LR T . MEMALRIBGVELABALERROERED
ZEHAINVHOERRNBETCRLAETHS 2, MIWHRENIOLnD
BE. 1Y A 70 BTR.TXOMMEILRBEB ST, 291 70
BTRITISICE T LA, $/4, VIBERRES12.1unk LEBA
BRIV A 7 VOBODELUMBETR - TO-HEFLUMANLBRERIE S
NIEh - 1o

#8-3 Cu-2BeA DY A /7 VEMBIIZERRNEOLL
MR ENI00pnDBE

BoERLY A7 VEK 0 1 2
EHERKNE / un 100 19.3 16.0
ERRMmAEtR /% - === 80.17 17.1

*8-4 Cu-2Be@ 2094 /7 VEANMBIIIESEREBEOLTIL
VBREN12.lunDBEE

BOEBELY A 7 0vEH 0 1
EHESNE / un 12.1 10.1
ERNMEEER /% - — = 16.5

IV EFRMNBIEOVWTRYBEREZERER2 0 LABE. K
ARG/ P2a—NVOHEBERIHELBIR—FicRko, ChE2HAE
GRILTHBEBSETOHHENIMMLI AL > a3V RN
EETHPREENouni @A L. HARKE 2 Ya— VO HERER
ZIRIFLONE LTI A7 VOMBEITR -2, BAZF MM
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PREELLABIERTERD S 0

4. EE
A-1. RFEREHHY O HEE

Cu-BeA & 2AGKILBEE MR L TCHRARGIEYM 2 BEA S €
32L&, BHS-1KA oIk, /7 Va—VEERHITER
BE2RUDAMBREAIL - TBHT LI oNTz RERIC X
i, /7 Va1V EERRARPFHRIEO S LOFRAI~NRS EREIBIC,
/Va— L VHNTHLEBEBSEATVWEILEEX OO, ChE T, K|
ARG HRAEGIH B I, 2o#ETRAGBEI N BES
ZLLTHOEFEDLDOATVS O, KRARGIHH EAKRT 2 BT E
BREULTVWIREZERMO -5 4 FRiblkc>2wTiR, RE$ @K IG
LENTVWDE, BR— 574 B E I ODRZFOA—RFF 4 b
LBRCODVWTOBFEMBEABBERCLIAE Y A -2 FF 4
MLt -S54 PREOTe Y b BB AHRCELCEiIC k> THE
L. AHBHBAREGTCHE LB EIPDOSNT, MDA —XFF 4 b
ftida+6—y tRBRHEHOHEEL2H DY L, KERKEKEBOH
Bliida,+B—apsT. /Pa—VHNTORRKFEWMOEE & E&1T
TELEIOND, CAETOELOFRILLNIT DD @
EAE&E» CORNRARIGHEOETcBVWT, BHEHOEHEME R
BBA0-9BKIC bR T B LDOBBEBEVDAT VS, HE. Cu-Ni-Fe
BETREAEREBHH, Ya— v HNTEBRMBE» SORES> S
K TEBEHBOLNTVWS T, LkdoT, BERLEE~OHMBR
Lo THRARKEBFHOBRIGE LTEERRAE2BELATEDOR
BEs#ELEEbIL,. AR/ P2 —VHTOBEBOERBOE XL S
h3TdH5 5,

Cu-Be@ & DR ARKRITHMBCoRME K-> THMHF I 2 BHE I,
WEREAOShTHBERVWEAR WS, PEOCORMITED / ¥ a —
VEAERGBOBHEESBBETIZ2CERMohTWS 12, HEA
GBIAEEFECMBRLALBOIREE LToBFREEKLLLABIIBWT., K
ROBHEBEVWETHLE., /7 P2a—VHATOBEA HEEN R
(RBILDBPR/EINA, COHEDPOSAINERVELY A 7 VELE
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KEI2HEBHRBMLHESRDODIAPT VI L SEILLN S,
FHYEHEOEREMARIFEMET P Y 2 ZO0REH / P a—
FEABICERBTRVWILEBRRATHSIELELONS, KAELDOBE.
FHYR 2P 72 EBEOHFMBERES > TWVWB QT (BB
ZOoRBHELGHABELEZELTCVEY, BFEROEVWDLSAE
BECEKELELAHORXR Y v 72ERLTVWBE EEZ SN B BE
CORFy 7O OBRCB20ENSE, 5.
CORABER VK >DOLPOBEBEELTBD., T hERZ =
FNVNFEFE-TVWEA3OTIAALVFOBEVWVAEAGBIREBENEERT T T
BlAEBXEFTLTWCEEZ SN 3,

Drltocetdho, BEBRICBIIBRERTFOABIL I X 24
HYoBBAERELHABREFOXNNEBELIVERBOFES § &
D THES-2ICRT o
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(QADRKUABPHEESREVEATHEBEYORBBRFEELELTRR
NMicosEhbBibhs, ODRNEBHEAFESHEMNCEVES
T, AEBTRCoEFRMULABARCHYTIN, / Va—-VHTE
FUCHBEMPEET 2. (RBHFOBREIIIESZoFEFS5 %2
5BATH B,

4-2. RN KE

AREEORRKRIGH H Tiddouble seam type® & - THE L .
RMAERGHFHBOBERIONTR., / Pa— AV AEERRREREVIREL
TW30T, CHA2BRKLEECHALTS., FEYWOBEEN
HELFEFTR,. COEVWD/ Pa— L EBBEMLTERLEER R
BBHLEVEEILAONS, $4bb, ChOoDEERANELTE
RENLFABERERCE-T, bEOEENARSTEH B C
LicR B, CORBTREAKELABRLI>-T// Ya— VoKLY
OHFLREZRHIEADN I E LR, ZOREBRLELTERERR
NELK R B, LAELAYBS, HRAKILEBRBISEC L L, HKEZ:
BITERBeBRRLEBYTH 3,

HEHOERPUEGETED | L2 ToBRNATCHRRRIER
HEBIBLERETSZ2E. TR2CHARECHFHY T BEDL LA
BRTR, —20HERRRIUIrOoRB /7 YVa—rTeaglanhTw
52 ¢T3, LT, IAOH S 7 VBEABRCIYEL O
mOPHRNERRI/UCBREIENPFING, EBIcRLTOE
RAMABPKNAREGHEZ2E T ERBBSR W &, single seam
type DR ARG H B3 LB ELS, COEID I RELNRS
EEZIoN B, ,

AR I T, BELCLEM 2ERERI0%CHE 3 LIIHARIS
HHAER., 1Y 1 7 VEOBEBGMENBZEZLALEIA, ERERE
B100uzm» 519. 3 unE CHRLEN, R LI/STHD., L
DOHBEICE LIk T2 47 VORMUE TED R
BESENEILA B D, TOEILR NS ofeo CHhEE2TOHE
BHROBDIK Ya—-WEBERLEVWLDSH 52 & CP, ) s
~NVEERFOBHEFELBEVE., ERENVABERERBSNEC. B
BIAROKNREEBE CHE T2 0050, AERBRNCREM T
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ROEEBBRNOBEEBTHMALLE2BELE VWL LA EEALS
hd, BB, IPNBERIY A 27 vREABECLAABIIODVWT
PRIVERLBUBCIIERNBELLDRSG AR
WA, BORLYA 7 VRIS PBRBORE S BPARPRALERE
HoBE2P02ELEEND, . BEHENKELRBE L, Va
— VB EATKBHICAREPEETLE>ocHAHLTEH/ Va
— LV TEDLNBENRLNR D, LEB-T. BRMNBEILTBESESH
ZUBRBCRIBBELEET LI LB, DED oS
REeXBEBLIIMMATSiIcR, VIBREES LT, HEG DAL EE
ODHKEOHEEZIRVWKEITIOREEITHD, Do/ ¥a— N
ZHAEE2EASILBHLETH %,

-3 F A4 VERREOHBHE~ 0T

Do, NARKBRE2FALAAEREMELOBE L
ST Z0@HABRARBHOIICHE -t EIAT. HiHiTbBRNILE
IR ERERL->TR, 2TOHREPS / Pa - BERESLR
WCENBD, NARIBHBEKAUNBOMIERETE TR~ &
YL WMBHRR/  Va—VoEKBENI»E2VREREAE
Wo HEATRTORAB, Va—N2ERLELELTHY S 70
HUBE2BEITHOFMAHOTITHERERELZEZIEEZ LT
BiIchs, ¢ Rbb, FBERI-THUBHRLERRELZ L ZE N
MBS RBIENTES, . BEORBORR W b/
Ja—-LVERRIBZEITEE. /7 P2—VEERLEBSBE L
T&NLZoORBABEVICEMT I 2L, ThETCEELEL -1
EEoORFEDP O CERTE2IEVAEILKE S, COBIRERKS
NARABHERRETC T, >¥04 4 7 VUBEIIZ, ¥ a—
VEBRDEBEICBEE2THESL ) LEB-T. H 17 vEEHNT 3
CHBOEMRBDRBAREZN, RECHIGRRABHEMT 32 &0 I3
RPlRINn s, ,

AEGEoBE. FLEOEE» S, 613 KBHTCRISUEORRA
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