au

HARAF=

(18 Sk Ve EHNTAES

RXEXERFEN—F

Vaday

~ 549(0

A~



%% | R Wt Ftim L4 T - 2HA

k=1

AT OV T (15 BEILRY
J]
EERTR HH OFlowlZ DWW T 51 R) =R
8 — A & —Wigh ok OV T | KBRKE:
(552%) N
w | MV S H Cu-Zn R &4 12OV T AT T 2E
) 42 (527)

FHXERHT 8 - = Gt o= [{[EXEASE T EK
T IVIERTR B ONTHEEIZ DWW T I

(55355 & U6 5) U
A L 2 SR OEFRESIZ OV | e E T3
< (63%) )
FHIDIS TG EFIAVUCEI T 5 AR TE | s T
(5F677) i

MR LOBMIIC L b 725 U o FHO | =25
MR (BB75)

% | BB |Cu-Zn » Cu-AlE 4 o BIEIED EIRE TR | L RS
2 43 | BT BREHLCEETR) U

N

3

=

5] |G S OBRMEREAK IR DR | ERrR = RRT fx o fll
(5575) " HoIE
n BRO®
a BEEIRIS K OVE AR OTREL Y P VNS =
/i N
&% | BaFn B
. it Pb A V) 6/4 58 D [ 5 | $bf DFEFeM: R TR ]
" & R
Sl I BilZ & 2 Biesi o w iR MEE Iz oW T (A & T3 8
/ B AN =
Cu-Zr-CraaDME FORR S LD Bk - LI N 7F
Z REFE N
I BT )
% | B | — BRETR S B ORI & PR AT | KBRS T Bk - LI % A
4 45 |ME U B B
[ | EIESHM OFE ER BT D A5 THG & 8 T3 HHI R TH JC

Pl
B O =

W



1% | R WS am L4 TR - b4 WF5eE 4
PSR 2 Fl O T SR o E e g | & LR ES I -3
“id e T HFH i
BEILRY N H L

% | B JbRed e T2 JH AIES

5 46 |MHARIC X D83 JUSHE&LoRE | AT ER LW GRS

5] FIizoNT I &= H 1

" e jk pi

I ® W peii}

TV = U NSRS O (R R T AR W AT

ik L OSRE S0 EMBVE AN X 29F | BEREBKRF W ko —

SR BESN I BE S D ST I Bl OB

= | mm — FHEINETT U I 2 B Al SRS 0D Z R SRR

. i AR BB R —

W| o PRAI B OPLAIPERFIE 72 & ONTAEHERRER | TR Be st B A 7 MoH B H
O/ ) o F
10%%F = 7' v = v 7 VEKRIFE BT 5 | e BRI oA
W5
P DOIRE & BB T ARV ARG | AL R4 R A B SE T

Bz - L | Fn R &

% | m BB EARRIC L D CuZn-Al1A & DI (ERE AR T (MRS 7 S =< 7\

; 48 EEEn 4 MR- T | 2 B S BR

Wl WER{LkFEE VD IEREROE v 7 RS LR HOERRE | B OB A
U7k JeRrgERT BFER | & B O ®

BEXUGHET FoRER ARERAR | X MW R

w7 b= EWE | S OB Bk —

HMETR (LS R X OIS SEAMEIOMIE | AP LN P EEHdZ - T | A E BKER
I KRFPpeA | % & JEIRER

U RFBEE | KR (4

#ilk L ORGSO ABE ~OBH | (EARGRE TEW P9 - T | £ #F L [

s | m [ZoOWT A BRI

o 19 Cu-Zn-AlR A4 O iR ARS8 | #0R = R ETES i E R =
PEIZONT " =R |t AN F M

51 [ S .

I =B |® B oot A

I =8 | M) )]

Pb AV BEENICKIZTMM (X v = A %X | HILERK o E B
V) DR " [T -
(R A i T ¥ 1 BEAB




1% | R WS am L4 TR - b4 WF5eE 4
$i K ORE 40 7 L Z N T 45 FRAESI RSP Bz - T | " Il ks 3B
U Bh#uz - T | /K I
Z BT | R R &
TIERT LA Bh#u | W A I
% | BEA I - N
o 50 W LESEEMPR R | v R 5
q | o= BB O EIRRE )R TR e R | R B
R T MR | A JF 44
gl Fs K O — Higp A< DIe I E RSN (KT LrNeR Ly #d% - T A &2 4 54
HOR GRS Bi#dR | &8 K BB
JER B AR AR IR FEpgEE | 1L 1 R
GO G BB OB FAIITE | RO 5 Bz - T | U 1
KRR EEIZERT BV F - T | 1 & i
G BIRMRFOBIE 7 o — DFERD | RRREKTFHEDIER 80% - T | & & R
PNz >N T o BT BRI | B A E O
o ST mooH FE R
5| BER \
0 | a1 no ETEE 4hE R L
g | = H A H S R G JEPS
U OIE FE =
ST — L N ARG SO (R = R TR B G S S A A
" =R | = F B 6
" WEER | ® O oot A
I I /N S vl = ||
#E KL OGS OME ORSRLERTEME | KRR LF BB LR Zd% - T | 1L ] F CO
(el AR o8 ek = T " Kped | M R m B
" BE | B E —
U %« LI | AR JK A&
% | WEFn KRKFERIEER Y- BT - T B o i
11 | 52 |REERINEC L DHEEOITATEAED | 2B FBEERL T FHRE =
51 [ I S I i U * #E 43
FROB LI X B ERHOTRLIZ DN T (R = LB TR A S S A A
" RIFIFEER- T | A F K
Z =B |® # oot A
I =8 | M) )]
" E-UR A




[B1% | AR F 58 m SC4 I - LA Fe
B H O M~ IR TR LMW B OYLERUEHET
" e | & B o®
" " 2 B = 5
i i B W FB AT
= | ma " RGEES | m M AF
4 4 H kO
g Zf ¥4 RBIX I D EOWABENRIC S |JGRE T S0 T | o
WT " AR ]
" KFEReA | & H 1,
Il Z % %)
o O FIRIENE — O ORI 8K | ALK FEE BB - T | fn % &
il KFEREA | 1 B 8
EERDUEETERE & s EILIC OV T BRG R EET o - TR B B EOR
U R¥EGAE | F H O #F A
30%F = V' u = v VSO BB | KRR TR BNRERT
" W - T (2 Bk s BB
% | BN ‘
) EEEE- T |k B & =
13 54 .
- e U WHEE | 1L H 7
FEAZ2 & AR A SHVABET OMIRICE |24 HRFZEaT
T % BRI R " RIFTE - LI | M M i
I BHARFRER | & ) E 8
Z WHgEE | & H FH W
N T kTSR B % & E M1k =254 8t R FE T A | & %
Z FEMEE | 7 B O — R
I FALEAD | R +
)R 4 R () EEHHE |2 B & B
U [ AL Cu-Ni-Sné 4 O FE Hrik: ZZETERI PR ERT ovE RE M
n S | NI/
14 55 ) mop % oF
S 4 JARE R
SN T 5 2 i OB 8% FURR LA Bz L |75 Il ok B
I By I | NS 5|
P #H
(B . =2Ep6 ]




M | R Wt am L4 AL - A WI5EH 4
Cu-Fe-PHaOKRT MR OEIABIEE | FOL LHERF L Hx - T | & B E R
U B T | B ® =
" BFE | Ak i3
U KRBl |8 3w B &
%o| R | - SEe0 s n—BR L ERERAE | EER LERRERAREANRRR | R M .
15 | 56 Z B H B E M
[E] es U BNEED gn K £
SO PG AR IRLEE & IEIRINOCHE & ORfR | RIRKF LFH HAz - T | o % 1
" BT | H x5
R¥BAE | Ao 1§

[HL AR HEE TR
B OIS ) E BB OFE RO PN TNE e S | R F O
" B | F R R —
" FEE K WMoE
7R RBE R FEANTF Bh#Ez | e 1%
U FAE K B =
@ | THORRS BRL o / B SR O FEMEEENE & #5E | BUsk LERF oz | AR B
6 - INLA~ORH (FE3H) U AT IR E‘S 1A
H . ) “ N Bk % -
I RERe | I 3%
(B 748 =y =77 (R

il K O A OREMER & A > MO | ANEX LEHREAINNG FMAEE | & & & =
Hr n " WHgEE | f2 H e
SREEADIEEG ARG M | R M R
no RS R EAERE | RO H
PR OES | & 123817 D N &I LR i PRy NE R S ok ||l oH i
U B | e R i
I BF|&HE B — #
TN =7 LFHFROBBEIEIZONT A AR WFZEE | | & w]
NS AV NE e 21 T N i 5
| WA U ¥R | A 8 =
17 58 |diE D RFTREIERIZOWNT FRBERLENERERRIFAEMZEE | (L N & A
5] s " FEMZEE |k B &
U RIPTE | &£ B¢ S BB
HIET4977) AP | N B =R
J—R7L—2HCuCra4: FRERLILERSBNIAT BIfFHE | A B ot =
U TRBER  FAEFSER | N g B
& A SRR kit | 46 H ES




M | R Wt am L4 AL - A WI5EH 4

FOERAN TAF ORACAFRME & BB RITT | TR L0 Bk | & K 7
ME Db X OB & B LRI O %8 Bz | B 8 &
R¥FBAE | A1 B &
s | el i = e i = L A A
8 5 S D i 0 B sz M D A HORKPAPERAFGERr  #d= | ¥ + i
n BE | #F Lk fi
! ¥ ERIIATE - & U — K7 L—AMIZE | ZZEEMRA R T FH | e B s =
T D ILEE & AT I Fap o B K
Z FHE B N & 5
FRAL L ERT FE | B F A
PO BEEIERR T I D Matk: & SFERIL | FARR R B | o EOR
B | X ® ot 9k
KRB E MmO —
5| B | SEEM &/ Cu-Fet@ B 5458 THELEKRT Bh#= H kD M
19 | 60 B 2R S
[A] £ Bt VN -
D AHHI D > M OIMBIC L HFIBEC | BARLEMRE R LS SR JER & o 3G
2N U Es 3] &5 7"
I EXES - =
SR OB A & T PN TNE RS Bz - L % 1A
BF - L WRookD
T i #H [E

(B 40 KB F]
# LW Cu-AINDRIZIRELIE G & DB FEIT | B K L Hf% + LI 5
B9 % & ik rontse Bz - L * —

% | HEAn _ \
Bz - L fif

20 61 .
BF - L P s

5] i .

KRB HE - fef
AR H mVERB R EVE D BR %S RN BT AT EEATE B .S
] ] W Ee 5
n n e i
" ERiER FAE f#
() B L BT e F e B - LI L -




M | R Wt am L4 AL - A WI5EH 4
FOER DR EREEIT K DS hioiifb & | RO 50 Az T R F O
Z DR " BEE | B B —
n £/ N N O B = I 13
Z KFbe | ot J7
(8 : ANi4 )R]
% | HEOEMEICRIZTTEMY A BOFZE | HOLRF LY BhEdR - Tl | 5 % & &
Z R¥be | & F & K
21 62 o - .
- . I %é%ﬁti‘i‘-ﬁlﬁ o 7I< #
" RFRE | K @& B 17
(B (EAREEILILIK]
Fa s MEE DAL KT IKEDORE  |FRBeRLERERLT &8I =EAFER |1k ot B R
" WHFEE | B8 & E
U WRgEE | B i =
4 FAEMGEE |1 N B 1
B L WEREA I ik H R LM BT SERT
— XYL — VSRR D B JE — JERBHZEES  FWATIEE | @ [ HTHER
Ni-P&4. Col L UCred - E N HALD = | IRHFRAFNATRIIEE FHAEER | 5 B ot A
5| W | B X 20 L7 dihde sk e O FE 4 WEEE | Bl B OE Ot
22 | 63 |k Z WEEE | K 5L &
[a] H U WEFEE | B% % Gk B3
U7 m—@o IR DIEEUE &1 | BAIER AR5 & s R —
AT TS L Ol " Z wOHT — =
N n =~
FEMFEAIT AT D 8iE4 DI B Lk =R TERY DR R | O 5 A
" R | i * 1
" WHEE (M B A L
TR TR ERG R [ 8 & K
Cu-2.3mass% Fe&4: Oilit M R R IR LR b ZERT
" WEFEE | K B B T
%] PRk I WHEE | M IR & —
23 | 7T U FEHZEE | B HOAk =
[a] S FIETHERT B - L | & K 7
Cu-9%Ni-6%Sn&< O FVREME & #57-8H | = Z= BRI 22T FHE Ik B 4 =
B AL I FE | F O R X
Z U I N/ N
Z Fep | e M
FHBLERERT FE T OB F A
I R | AfkE /1R




[B1% | AR F 58 m SC4 I - LA W54
Cu-15wt%-8wt% Snty 4 DFH M ikAK & | U TEERFLHE o Co I G IEN TS
IS DY OB U EES =M
Cu-Cra&eORERIT & -HAAEORE | KIRCR S L5350 Bzl R OFE O
filf 4 BEE | B O —
" Kepe | A R B OB
e | o . K T OB K
i T“;k (5 - (ks ]
m | = Je2p381E R iR | & B OB &
FEAERILLMERER K& | & Fax
" HGEE | O —
R B LBRPT TR E | B [ e =
g UJEAEEC K D BB 5k H LB BT ZEET  FEE | K % Ak
Z o FHAEEE | BT JC
I i T T A B o M
REERGE % (CB-R) OB HSZ7nABRETE LS HB IR TR | /N7 e
” BARBARHEE | K ot —
" BB T | =  — B
U FINPRRE | & B R R
RIS SEHT O RFE & Z ORGSR | KBRS 5550 Bz - THE | R A
{b~DFIH (B« 7 RUR B T ]
8| SRR z By - T | 42 M0 W ik
25 3 I B - T | £ b = B
I " k| — KR
(B (EACHE 28 T 3E0R ]
I A AL B OB K
(B . =25 L]
Hr I Cu-Fe- PR A& OB Tl fRIc | A LMW B RiTise e | i R 2% 5|
BT DT HIZEE) " e | e R 7
N RREEER - TiE | b B BF fE
S ORI SO HINHNZ 1T D8 | IREE THERT Bi#dz | = K M &
o D& E U Bz |k B =
WEEOBRILTFHI~A T L—a v HARGLER (B HILE)EE]
. BErErgEET O BFEER | R AT K BB
& | PR . N
o6 A I FARELRD | 8 A R
m | & ARTY Beff | R L ROR
FEAL G IELOERL & & D FeE FHETERT KFERE | [ B i 2
" Bz | OB R M
I HiE | m B OE R
U Bz | 0 A G




% | R WS am L4 TR - 24 WF5eE 4
B R HLAE OB S & AR RS | S E P T3E K A B
) Z BMom g &
" 7 MO —
U it = 7l
ERANE O BIEC X 2 RHIESI O] | KRB L5 S A S
R DR A5 Z ] F e
I N NI T e
" 1t i AE
B " (2N T
;7 ; (A4 Jm I L R DJTY:E I QT
" EOH A =
z o —
I RN e
U H A 85
RIEPLBIRIC L 2 @it atE7 oo —4% | B 2R X H H
74 M " SREE ik
I (U N Jt
) B B e th
BT R A O EAEEAE TREIC I 1T 28T | TR LM P VeA A e B | B JR 2%
HETHET L " R | K E B &
U HREE |®m N B K
s | 37t#Cu-Mn-X (X=A1l, Ni, Zn) &4 |FiEETEGSEMLRESR - TH| & & & =
- ) D o FIZI T DAL " Bz LHE D B B K
B | KBRS T R
Cu-Zn-BiR AR HI S8 o> G KM R RREETRNEY J— ZBEER - T | & K OB
I Bh#dz - T | & EACHR
SRR TR SRR R | K B =
U Hufi s Bt i = 7 i
#id L OGO EReHRE 2 31T D EEE | ISR AT AT TVIER W) -5 - T | & B O
vall—var " WEFE) -4 - | B T TR
0 HRLERER RIESE-PhD | F I 7
s | T WM TAEICEN T LWE A 7O | R TS#E Bh#EdgR - T | B |8 = o
- ; 2 NG = e U RFBE | & s R
B | U g L | A B OE
BT AR LTG5 < 0 Hh TR EE PR L2 DUy | (RS RBT TV - SEERAF R | E R o A
< ” fEgEE | A e
I WA | & JA
U WEE | /b B W&

10




M | R W5 E 5w L4 AL - A Ui
SRR AL DI SR BT A SERERORE | R TEMOTIEBRRER B | &2 B & —
5t " WFFER | KA 2
Z EE | X & E —
U ME | K A E
T BT 2 B DR FURAT O 2347 SETITMRIR AT SRR | £ OB OB
Z FEMEE | X B R
" R | Al # 1A
AN AT M (A HO
% | e il G4 OO B FHERF LFrsest BhF - T | m &
50 o I jt:?éﬁf ?? H {Z% -
] I é ’j(?f)'ﬁ\: g W
U B I | B B %
EIHNEER LMD OIENC T 2 BLHEgAIE | KBRS T35 BE - Ll | B &
75 Lo B R O B I Bl INBTERTTEM B% - T | 1L B F &
RIRR S L5 FAEIWE B OE XK
" A ORE 3
z BT B H R B
z B - T | fE W R fE
I B+ | " K i
A Ban e Tarpise e | B MW A =
PdO o5& U — 7 L—LAOREFMEICDS | ITEK LERVREIIZET | F B F X
7AXE I FAEMIER | R R E B
I FENER | & e K
I e * B
Fo| FRk RS R LEREERREED | & I & X
31 9 |@BEREEEANAROGIHREN AT | HERT B L | & B —
[ i " B - LI | 2 i
U RFEPe | B F Hl 2
U RFPE | 86 KR B—HD
TV =0 NSO Mk R ERBE R TR - R | &2 B B W
I ER|E X B O

11




M | R WFEsm LA AL - A WI5EH 4
BT HHARRE A I 1 D < A4k it IITER TR A VAR FATHFSE R J7 o9& A
B TS T B - Tl #= M
" B - T B =
HER LEMAVREITTER - T f ot 5k
$READCHRE X3 2 e & FiBh OE AL | F T ST H B A AT 78 B N Z
8| PRk (T oo " FAEMFEE - T T B
32 | 10 — i & eDCHE ~DBUEF R O H " FAEIER TTRE/ <7}
5] R 1 — N TR RIFELERT B E
K TR & il U 7o @ AT B ORIIE S | BEEREY AT AT ) TR LR - T (G 7 G
{bzEd) " L A ¥R B
EALEZI R K AE —
HVEZETE U T Mg ORI 31T 2 O T A | B LB EMPAGER - T &5 =+
RIS T iR TR T L Bz - T + EAR
IR IRIZ R DHESEG D OO | BRI R ITHHINS 60 - T 2% B R
=
WERSAMAREC L 2SO fS | E i R RS MR | = W % 7
FEATG 5 15 Z no BRgEER | W OB ot A
N BARERTE A | & Ja
% | PRk n RIFELERT 1017 = N N = I -
33 | 11 U U WHEE | M)l &)
[ B HTIKPOMAENIC LD EHOE RS | KIRK PSR - TH| 28 s
" COEMgEE - L 2 7
" Es AL =] ZN N
NUNE N KRB A ]l
(HL R AR
o TR it i
— HAEEENEIC K DR —TF AW ORI & | REOR S PERER PR % - Tl WS i3
BRI E no R LR R AR 4y
I PEERPRE R TR AT - LA R
_|EBHIRL (o + B ) ARSHEH ORER & M | =g Bz - Tl i S
Fo| ERk .
34 12
- = Co BB LDV Wil D @R | =27 )T MR G TERT  AFFER i AR
I o EEMER = )
" AR BER il i3
" " Behi A -
— ARG TERY BT ER i i3

12




M | R WFEsm LA AL - A WI5EH 4
% OPLENE L E ORI IH Bax - T | B8 H 3
" o BhEdR - LR OB fa 1R
" no B - LHEE N TR F
" AR R M OB

B SR AHE

no RFRATERER KRR | fEOR HE b
%o PRk no TR R E B E T
35 | 13 |[#NFIATEREOSBEEMRRIEEID | RO REV RN p -2 - T | 77 & iE
] | RFETIRINT R DR E no KRR RFBAE | R & 5k
SlEE o 165 OO SR AT ZERT)TMRIR AR SRR | R R B R
no BB BFSER | B B B M
) ) FEMEE | X B & R
FEaRIHIbIc X 2 % 7 &y FHIOEM | AuERERAEImET =T e - L | §F 0 E &
~ A 7 ERRT " FEMEE | ) & #
U WHFEE | 1 O A
A DB )T — H N — AT BAL R SRR RN - AR T | £ EZ S
fFFEE - T | 0% {5
no KR TEER BhEGR - L] 2 B
BiF - T K B #8 K
Bh#dR - I B W o
N RRBEHEREIE T -EER- TR | A B3 S
Wb B L e R A OBH%E | EEINRGATIEET SR - TR | & Il B A
Fo| FRk ALK R Lt Ryebee| 7 1 1
36 | 14 REREA | 6 &
5] i - I A B F
LS DR N TR AT EAIN DR | =287 ) T MERFESREIIT [/ SO A
S & DR " BeMER AR | AR =
4 BRI AR | X & /& R
JERESRTE DT IREGALRR DT & THHE | A SieRRETBATst/s- A | kK FH B X
5 1 D B 4 RRIGHIEAD - T | it B 3
I R - TEHE-PRD.| = £ E A
I B

13




g | AR BFTE R SCA, St - SHEA, WP EA,
EEMER R A AT B Cule G BRL A | RO TR BEHT) | % | % Al
PRI Tk IR RERERIEIRN Y | KAAR B
I #¥%-Ph.D. F)H Mk
SO0 ESRBRIE & ARV RS9 - Ik | FEAUBIS KO B T | = 0 1 O
e AT IR T O B ! sm- T W %
W | TR |2k 2 REROEHEOMIFIM TR | FRGERAENT BTTE TR B L —
37 15 |1 ET 2R 1 [FFNSEERRI BEIY R T | & 3
mlo| 4 R BoEeTH W M £ A
) ) S |
S R G 4 DB SMEIT RN EERE | K B B —
! WRE | ek B
" WA | A o Z
N thi-E-TH | K A ERR
G135 £ OGE 2O KED TR | SORE R AR KOs | K B 3 X
y BT B % %
EAHAHII A AV 7 CusSn R ad ot 3 | TR THERETHN WRR-HD | H 0

g | gy (2L KO & B L ! R TR | E A #
s | g |MHEESITEC LACuFePRAGD | WHFBEAIHHFLT SRR |4 2 e 1
o | e | B R RO ! WA | R OB K
i ) =1L = FLF Al S
BRSO (L-COP) DRI B BRI A o | B 2
’ Gy THE | 8 BT
R SRR GRS BN | R B R R
AT YA NEIBHIEIC EBH LY | RALKE TR Ko | K & 6 B
£ FDCUIEA 2 — oD PEBL KA BT | M B
SRR TR BT | B 4
FLRSERR TR BEE-TH | B W % A
y T | 6 m W
BRI 5 Cuds L OCu-Znd e | KICASERHETHIER Kbk [ 98 30 #0
SEL ! BT T | 2 W 7 %
| KB T2 s | m K @ W
39 | 17 KERRSFRERTSEIRS B3 (DT | F4e G
B syiers b ONC RS REIRRIC LS AT I | IR TR < o TH| TR R 25 8
BV A A DT IE 7 1 RO TSRS T | B i M
RIS LIEIC & B8R T | B B s s ke Sk o
i by REEEAEN R T
o R K F A

14




g | R iR e R - DA FRIE 4
FEBIRIER A 4 O L AIRL: BLBIERSF BT | = W M o
n iz THE |l h
Cu-4.0mass%Ni-0.95mass% BIRKFRE A RREER BF- (BT | & T+ =
Si-0.02mass %P4 4 O BRI O " Kk | o s
GRIETHISERRIZR 25 |99 0B ST &%
GRKFRIORBETRR ST | M §7 55 —
Cu-CrZri & OMEER M FIF T BULER | =257 ) TWRESEE - IAETHIER | % A & I8
Gefth D y HE R oW E E
KA T8 TEE | E WM
| P () FRF A WE | R E A
40 | 18 " HIRE-TH | B % B
S ! WhEEREEE | W B A
y MR | 8 A —
Cu-Ni-Fe-PRA & Db EDA T LA R
y oo B
" | kM B
n BETH | & B
FEAESRIE O JE MR RIE TR O | KRR  f— ByEE | L B 3 —
5 n BEGHY y-F | 2 W RIRR
BORESTAOE RS BT | | EA
CuFed&ITi51F 5 F / REMEBMEI 700 | BEIRENT KPR KERE | B R RET
BT HHER L RS O B 0 W T | Y m EWLA
n KRERA | F0 B OEH W
) KERE | F M % fE
E TR MM SO TAVAB oM | BAOBE R - T | S W M o
e 0 PN T
y si%- T |l i
w | e SHARSER WS- | Lon P
4 | 19 " WE | E —
H| 4p | BeEeE AT X AR OREIEROS | SR T | E oM —
iz 0 KEbeE | OB WM
y A [ Om R
TEAESRTE ORE SR RN & B i E i | B SR e |2 8 B W
(bArat y o R 2
" # W %= A
I A &
" AC AR I e

15




OIS SR 76Cu-3S1-21Zn &8 OB | —FMEI TR 70-t-R-TH | K A AR
¥ U FHHE | % B E 1T
Z FHEae | & O il
’ FHEHE | Wz
" o171~ W I S | BT TN
’ FHME | H O B K
4 F-h)-4 - | R K e —
Fa7K « Kot A X YFBHE DB % FAREGRTER FEEE & K S
4 wRE |B £ B W
I FEMER-LH | (L H o

Mm% | L WFEHm LA AR - A WFFEE 4
ML SR EHN B+ 2 F v o r v 7 m— [ HERRY: - Lt |tk EH OB =%
EREE 2T 2 — RIEfRORRGE 4 R¥peE |4 B & &
/ B | MU H %)
Z Hm-deE L | 8 O
IRFEF IR CHRENLEL L7-Cu-3 at.% | KBRIFSL K B#E | T &2 i
Tia Ok, A & EER " R¥ped |l B O/ &k
" B B OB ¥/
U B |5 OB =
BT & BESIRE O WsE RIC L o8 | EXUBERY HEE- LHdt | = 1 2
ARG PR SRR 0D A= A " RFBAE | MOIE I8
Z - T L | 7
. e BAER RN TR LA e

5| PRk P i

o | 2 U W | kS —
- . ASAWGHBRBAMAR 2 F\ O -8 S W & | B LB FEMER | R OB OO
M7 v —7"r—7 O " R4 - | Re & s iR
H SZERRT 747797 0 G- (CIIPS
" FE | B B E
v FEED | W A &
HZEEMREN  FEWRR-ML(Y) | F b E &
Cu-Ni-SiRABORHEC KT THIILRIR | DOWAIVTyIBY  BTAFEE |24 H U
IR OB ER G D 5 2% I HEER LML | & ME AR
Z ME |k Bo= A
U Fr- Lt | E R L
Cu-Ni-SiR#G&IZ BT D I & | =ZE R HEME | = W B &
i 2 oD B AR I Tua-Rkff-TEEL | RE B E —
HOL R Tt | 8 A RS

16




g | FREah S04, SRS - AL, W4
S BT R YU T RIS KD R - | gk Hig- T | B W A
PG E 4 DPESE " KEBE | MO B —
" K¥BE | B K W &
I WeHRZ-HE(TS) | K W\ O M
I - TopEtE | /A WO O
G A A R LA G 0BG | BAUBE Y MR Tt | = W B o
" B T | g i
135 K OGR4 OB EMEEAT PN M(r) | E B %
NP ) |~ 3 B
N AR T | B o B
‘ KBREA 80 KRS EBSE | % i &
I PN T L A — e
43121 e - " FATHFEE | 4 W A
o y WE |k B B A
y FiE-TEME | E R i
SWAgZIE W - X OIMEBIEFEML O | M HEEE T [ B A
ZDAH =R N " Wb | vhom % %
" ME- T | B O
I YUr-RitTHEEE (BB & E —
Cu-Be-CoB X OCu-Sn-PEOEESHMFE | BALT A T 3 —Vr— | K B
T Ol BT 1 5 E A 20 " (I
L TR DA 0 TR
KBRS dEHdR- oM |2 W W %
y W TR | TRE W

g | e HREah S04, SRS - S W54
SRR O IS BRI 351F 2 FEAERSME b | KBk KEREE | B W B

EFRY (3 : APEA B ]

y g (T2 | T %”é
| Tk P RBEE-TEML | A W B K
44 | 922 |SiEEED 25 Cu-Ni-SidE& DRl | B TS KEFBEAE | H A i
|| | %S X OWFHHR O y WS- TERE | N MO Kk
y B TopMt | B B
MAEATEN M) | E W i %
i HE |/ O 3N =

17




Gelfsil L7260/40Cu-Zn&4128B17 5 o | EILKS oz | o\ o
FHOHRTEM#&] 22 " RFBEAE | B =
Z By R eL(Ts) | I M % B
BINRSIRS: e Tt | B )R
IR - L | B it
1GPaERCuB IR D EBLOT- OO | ERBERT  #egds T¥wt | = W H o
L Tl " FHE | E OB A ¥
=He B ER ST Ty | B g
) EPERANER [ AR AR W —
Cu-(N1,Co)-PREE O & & BRI KL |BReh = RGHHT 1= I S = B/ N
(E AT H s B o " FEAEE | A H R OIW
U R ECET) | OB m
Cu-Ni-Si-Tia@ Db BRI KIETC | A B LR FE | & B )
D 5 " FEHEE(CY) (8 B T M
" MR- E(TT) | B O g &
) WRE | & F Tt
$il &4 O KB IEBCE B O FH A DOWA 7)) (515 = W I S 1= N N
I FEER LFEL | & ME AR
I J—&— | ZH H UN
N R -R R | TR £

I | AR WF5Eam L4 T - A4 Ui
Cu-Ni-Si&4H D s b e Ak & o KOFFSERT:  wedz-w(ry) | B w8
PE - PR TP Z T4 | A H i

(B« KIRF KR¥pid]

KFEPTHRH L7ZCu-4.2 at.% Ti &40 | HILKE (TS | TR i
SR, EEMICRITTTOTARORE " Bz | o % Em —
DOWA 77 Jy—&— |z H U
5| PRk Z TE | K K 2
45 | 23 o AR | & M AR
[ G no B R R | B R .
LETE R L OMAHRAERL & 2 oWt | EXIBERY #EdR- Lyt | = i & O
" =21 77 SO IV N 7 N G 514
SIS B e TR TR 1L A fES
U s = I R -
HAREIEIEC & D88 L OSAEEDOA | HifERF - TEEL | HF OB —
FRoO HiE " Rgbed |l B "

18




HiA4 OIS I REFI R 2 Bl 3 5 1
L L D FERRIR - D28

ERAR FRUBAAT  STirge B ()
(ty)274-8 K% BEHFER)
T T AT F— KRE Ph.D

=l

it

L

David W. Saxey

I Ph.D |Emmanuelle A. Marquis
(B4 = SRS 51 1= I S B/ G A
” W E-MLE(T%) | M % %
TIAT =N K ##%-Ph.D | Alfred Cerezo
U #f%-Ph.D | George D. W. Smith
CuNi-SiAAEOMIT I T IETHE | SRR T3 e | & 1 e
AkELR D R " wE |5 0 N
1.8GPad 5| RIRE 29 % Cu-datWZes | HAT A LW ~x—T%— | A 2 M
AL DR LA FAL R i I e e I NI S I/ N |
U mE- Tyt | B 3 A
B | WF52 3w L4 TR - k4 WF5eE 4
HWEDYBCO 2 —7 v Ra v &7 X —0 | mEK: iz T | % A EIRES
FIEAROT 4 T COBMEER A ERP Z KFpedE | B H & M
L OnfiZ b Z RFRE | K B B &
I WEHE - T H & #
mrod ESTI B TEm e | B ORER
JCREE T M T | O b 1
THEVA Diinnschichttechnik  F##72E « PhD.| Werner Prusseit
Cu-Ni-SiRRAELDY v VRICKET | HiELK TN wxRE | & 1 e
il S 0 A D ” WE |ion s E
8K ORA & DR FIERE © = OMRSARL | ALH K AR LRt i el B W VS
Yusct R~ H I JerrEhahan- A | B L &R
R GO ARSI - WEMEGE | % P
46 24 ! FERE | oMW E
|| y HAFRREIE | F B W R
TS MEHT I 25 < CurNi-Si-Fe& 40 | Hdb K Wi Tl (e B R B
W LR & BN DR ZEEN O fR I " KFpeE | B &
B ET—7 S I 2
FALRF - T | T E O OB
U - DAL |8 K %
T R OB EIE IS DRI L | KK Wtgyme et | 7 fE—B
RN D 5 28 n R () | R R i
Z iz (%) | F4E w
" B TH%E - |2 W B K
I B E(T5) | AR B

19




e 1) JEE AR TE oD i b AR 2 1 = X | B SEEERR IR (T |2 "/ F
DIRFE I % M T
Z YXR—V¥— | K E
% TR TR | R B
HiGAIT IS T D FERRLR DE A T TR RIFAERIZER | & B 3k —

Massachusetts Institute of Technology #(f%Ph.D

Christopher A. Schuh

= ZERT)TMER WHEE | O B B M
Z Wroe g - () | 4 JR AT
A X = R e W B 2 B — W
=TI TWIAIAR TR O B % % —
[ | AR WF9E 3w L4 AL - A4 WF5eE 4
Cu-Ni-SiAa ORI IR L OS8R | BUOR TERPRFPE K¥ERAE | A = 4F
YN 7S Z W TR+ |/ K A R
I Bz Lt | B M
w2 (LT | B O E %
u i IR AN S IR VAR -
VTR - 3R X R E R DOWAMVTyIBN  EfEAFEE | A & =
Cu-Ni-Co-Si% 8l &4 DB Z TR L | & M K
" R |8k BB &
" vFx—Tx— |[fEx K BB
U B/ -R-T¥EE | B B
i e ON& 4 D 2 1 28 68, & A% B R elez e A HTRESEe ot ol B W v S
. I BEAl-EEEL | B L mer
B Ak B N
i | oo () B ARG f- FTEBAFIME | = S
- I HERE |[fo B E Z
I BBz R (7 B 0 R
T BEEZ R L7z CuTita PIREhiT | Ak Ry -y |+ 2 1
4 0 7 S RFA z BifiscRE | A B =i
I WEBEZ () |2 Bk it B
Z - T L (B E O B
KOFSLRT: - T3 | & B B
DOWAMIVTyIBR FHEREE - HL(TS) | & I
N R -REERE) | R B
Cu-Zn-Si&4: O = ZERT)TMER e | & B MRS
I p-EAE | W)OR B R
7 = & i
=M Tt E | Moz

20




Cu-Sn&@ DL ik & MGz AV - 8 |BRa~" va <77V HRFEEBETY | 98 2 HE A
BUFFRE AL A ) = X L ORF5E FEERL EPNES R¥EBAE | H b £
an va RF)TMRE -y R | A B B E
EROBERY HEER-ELOH| = W W O
Mm% | L WFEHm LA AR - A WFFEE 4
R L Cu-MgE AT & @O FAMEL L | ZZE37) TV e |t B M
L CORERE " e | B kB
N BIEAERFZER - E(T) | £&% I AT
I TR A - HE(TF) | 4K —
Cu-20at%Ni-sat%FeHifhdblZ B St | BUERENZ KT KT KFEE | & e &
7o BEMERLF ORI IE & XIS D | FORKRY FeEFE R -#P L | B N ] 2
(2 Z - Bt | o fE
BRRENL R WeBde- Lfdit | 47 ELLA
BRI MEENKF Y OFEME (AR IERY dgde Temt: |2 B i B
ElEPNES R - () B 18
LB IERY  HTEME | HT #F Z
WTYK  FLHFIER - T9EL | K B & 1
% | PRk 4 R | R & = F
48 | 96 4 WHEE | SF TR A
& 4 AEBILERT TwIME I | ) B 2
Cu-4at% TiA & O b-RF B AR |JX B 8L H AR AASEHLT | w o — =
BEINDAE ) = NI =) LTI " FEREE-HLEETH | A A B 5L
DUNT " EEN I SR = /A
I a2 B H W
I A s N SR GRS NI I
Cu-Tie & OFMMHIENIT K 2 rTRetE & BRI | BEEINR YRy gz Tt | = W [ o
BERIBEERFERTGE KEERAE | K E BB
EEHITR RS wgdw- e | /N K IE 0
U— R 7 L—2O#FINTIcB T 20T | EAEEIE L 5 R OB A
FHT I 2L —va v ” £ )I HERER
I fH 2R
BrEe~7 U 7 AR WO R
I | FEE Feim L4 AR - A GEH 4
B | ER [ ATHBERERICu-NI-SI-Zn B & O MM ATEZ | B TRER TR Kbt | n K = 4
49 | 27 |ENZKIFTRENLEL G DR " Wz Tt |/ AR A R
5] i U k- L LE | B =

21




BRI SIEHT HHENHNC K D9 7R PE I AL | DOWARIVT I MR |8k B B 8k

7= Cu-Tifs 4= DB % " TR L | & I

Z TS | K AT 5

n v —K | AR = OB

) DREGERMIFER IHEL | B K B

W EBE BN L2 Rehii LA Cu-Tid 4 | Ak ks MR mtas) |+ 2 A

(23U D AT A O A i 5 ) PN SRV KEFReA | [ 1

" Hiz-HAEm Lt | s W % %2

I Frddas- 12t ||\ B B %

HAb R - T L | B OK %

DOWAMVTYIRR  FAEBIRER | K FF &=

) TFEHSER . T L | & N

i BGRBNTSENR T4 | & K 3

P IEIEAT 0 O P R G XT3 |(WUACY g | £ I il —

S SO UACI S EHE |/ FOIE B

UACT FE | & K 2

Z EE | & ~F

ar e b U TIVEERFIR U msRE - & | bR KREFERA |8 R B ®
EEM:Cu-Ni-AlA 4 DYER (B fEReBSLILE EL(TF)]

) BE-EE(Ts) | B o £

z B L(Ts) | K & B ¥

Z DR R el I I £ I R

I oz Lt | H oW s

MR AR E I BN 72 Cu-Zn-Sn-Ni-P | =277 ) 7MY BIEAERES By | £ JK AT

R DR I TR (T | 4K — W

—ZE RN BIEAE |l N ORO#

22




