FELAAS

MEIRZF=5 T F=FEZFB

HB+EFE ZDAETF
FUNCTIONAL MATERIALS

XI"AN JIAOTONG UNIVERSITY



FERXAAY munssTRER
F—"P |
— AR RL

ARFZRRVER . &\ B J6 & D /K
FREMFFEEEAEZE BRI R

— DEEMBRI TR

WIS IRIMAYEX IRTEAEAE
TR RAEFEHADAM . BRI FHER .
BEDE LRRASFIBE - ZHIYSHIHIHHF -
h ) T-Z) AT TAA - AE AE RE AE AE A -
AEAEDDAE HHEHEHHRR TS THH
A A5 AE 45 4 MM HE R
¥ - A9 H- ¥ -

34

SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY



FHRXLA Y manEsTEREn

B "Y RBIHREM I}
— P A H B M pe ek B I S R A R

TN Emmﬁgﬁfﬂiﬁ%ﬁ

1. BETRHYFZRK

KERFHEREER, ETEFHBRFSE
BMERERT . AN MNEFHREBNSEE, N
BRI R — ME SN GE B T —RETS

THE END
SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY



rs

FHEXAAY munssTEs®

Al
3s e -84 2N HF
2p H g 6N HL
2s oo . -8 2N HT
Is ™o -~ ;N*"EE‘%
% %
k q
o 2T NIET R

THE END

SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY



FHEXAAY munssTEs®

2. Bk, S FFIEETLIILR

Yol %‘Qﬁs Lk

m — NS RFEZ BRI EEE B]PRFR A EE
'&*h 'Fﬁ'fﬁ.E, HAX/)\H Eg "o

%%W:“*Ek

SK: B "‘ﬁg

\Y V4
« 5K, BEREE/)N
THE END
SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY




FHEXAAY munssTEs®

"L ARIEE S
LIl PAER
1. A{EESHK
S4B AN EERERNFESE. 1S, Ge
1) AIEESEFRBRF

BREZESFHHETF GREAN )
MR mERNEIN GREA M)

B ~E, /2KT

THE END
SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY



FHXAAY munzsTERER

2) FEFFERESFRMREREWL

oc=c,e (10-2)

A

HF i

m

FEFSFHENFEEERENELCREE

THE END
SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY




FHXALE vamssTrRYR

2. BHRFINE

Ve mih V4

‘// E :I- .-‘;/ N U E,\JEIé

Sk i
BRESHE |

1) n §.2=|=§17-|5
PE VAR (P, As,
Sh) %’:’ \EI'JﬁlﬁEHZlSo %‘é,\%}iﬁ’\i’aﬁ’rﬁi
°n ﬂ"'*%ﬁ‘ﬂﬁﬁ/ﬁ%
N, = n, (ii=E) +n, (AAE) + n, (AR1E)
n, >n,

USH UH

A\ 4

THE END
SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY




4 A% mrnssTrsn

B SRR BETH 4E 1
FeEEEBR Eq L ARUERERR Ey /NS
B[] EOI << E,

e
R e
Qy ~
p— p—
=
Sa|
e~ e~ e
e~ € o-
e~ e e~
iKGis

1 M« §1¢ l-\b"'"‘ﬁ:l:*l]
SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY




FHXAAY munzrsTren

S Yy
(KRBT, ZR{ER-F1RX4E
ik, BSFEIERM
Gy
O oC e
ASEEXEER, fEE
B £ a8kiT (Fig) ,
A4E B F iR KT,
o =Qu.Ny = AL
ESimE R, AU FERIT

—E, /2KkT

—E, /2KT

O oCc e

m &I

SFHME

1

|
| #
| 5
1
I
|

|
|
1
l
l
ik

o%e-Eg2kT

ARAE A,
@

i, %

n B

= FARR S

BRI REE

I‘ﬁiml

SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY



51

A3 4

Ga, In) 2, v\EI’JflfQP-ISo %‘:U

4 A% munrsTREn
i

° p *"Elﬁ%ﬁ‘ﬂ’ﬁkuu

ne < nh
- p B ZFRIEE

F)+n, (Zliﬁ

T Enta

ﬁ‘rﬁI““' E, EEAAEREFR

E, M5%
Ewl E.<<E

QD
(@]
¥ U
|
sy
1]

SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY

)+, (A1)

SIA%E (B, Al
\WW%ﬁio

T

5| pr_._____i

N

e

e—

e
€ e

ﬁl\ % iﬁ@x **q

P

| F FFRYAER

-
—

J




FHRXLA Y manEsTEREn

- p BFXSHBESEEEENTWL

5 n BESFRHEI

3) p-n%
p

AE B % H R HiE

¥§f12|5%§1¢, W5

B n B Sk

Bl p-n&, 7

AfHEFES

THE END

SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY

1%

Y

N R

T4

8 p-n BHR-THEH

ElR &8




FHEXAAY munssTEs®

3. ERAFRMETE

1) TEFFE
Siv. Ge, Se. Te...

2) WEMFFE
GaAs. AgGeTe,...
3) EiEirtFir
Bi-Sb
4. FFEARIN S
WIRE ZAE (FFE) , FHEREE,
FIERAICEE, HRIME, BRMESRE

SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY




TEEAAY prges g 25 <
| AU F MHENBFESTITESFER b7

=\ BSE

— R Ry PR PR PR TR, FH
ENTHA

T— 8

IaFnE

M.
*I‘I'I‘I—I'II'I—H'I'I—I'I'I'I'#

SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY



FHXEAY munzsTrss

1) FHEE
A& B P ERKA
TN

M QR ETZR3 )
s

H ——a A f4inss E
R AR

ST AEBS e | :
Y425 I E (1mm) ME X BRE R RE

SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY




FHXALE vamssTrRYR

3. EHBSTE

1) TREBFE
o o6 Ti, Zr...

» T.XIK (&EEMNDb, ~9.2K) , TSERME
2) eEEFH

» GeNb, (23.2K) , Ti-Nb &% (10K)

- BES, HAR, J.&, FHANH
3) €RIEMLEMES&

» Nb,Sn (18.3K) , H-tLt&&€BSHKS

- fEtER, NEHMIREM . St

THE END
SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY



FHEXAAY munssTEs®

4) MREBESME
« YBaCuO (90K) , BiCrCoCuO (110K) ,
TiBaCaCuO (120K)

- AIERERE (77K) , MASRBSH

- AJEH
5) E7FBFE

- ERIZWSET, BS, B 1| (10K)
4. SRR 25

THE END
SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY



FHRXLA Y manEsTEREn

B FHAFHIIARIR I8,
RAFEEETZRK, —
NE 12 H3. 538, HLRk
o8 [F A 2450 E SR A
FI1E A $8) 2 255 R K
FELE, BRI EIEF
BiE S EHR262/%E
B 26387 %

ST

o

THE END

SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY



FEXAAY manssTRsn

%‘:
yo

R m——

— -_%\

o |
ﬂﬁ@

_.i !

S
A
==

e

SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY



FHEXAAY munssTEs®

8 2 F i

8 A A

—

____ e

AdfmEEdENRE

THE END

SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY



ke R g IR R
7 o
B R

EEH%EH

/ Eb.ﬂﬁﬁﬂ

«m (.

e

RS LHHNE

THE END

SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY



FERXAAY munssTRER

HIFEYERE SR IA AL TR T

THE END

SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY




FHXAAY munzrsTren

HRERRIT ¥k AR

THE END

SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY



FHRXLA Y manEsTEREn

THE END
SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY



Jl:. J’f » % - - MESE 4
FERXAAY munssTRER NiE

___d_'"-

8 PRI A it i BE

5 L AN BefhER2TRE

THE END

SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY



FHRXLA Y manEsTEREn

LA B B K kB B
A B B X B R B
(2 B B K B B B

EMSH FHNES AussTansgs |HES
ARBEHHERNES LAAEERR (g

THE END
SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY



FHEXAAY munssTEs®

B=F wzHREMS R}

—. PR

1. EFHRNIEE B,
B, =u,H  (10-3)
A, H— #iigmE
H— BEHSE |
2. MHElevR R R E B, _ |
B7|‘7f — luH (10-4) =wmEr s !
:_Etl:l:'; ,U —1‘7]'*4[3’\]5% T  MRMRBEN .

pT R4
s = THE END
SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY




FHEXAAY munssTEs®

1. Infais —MEREE
FEHI55 T SMEEIARI R
Bl U< K
ﬁﬂ'ﬁ%’ﬁﬁl?\ _ﬁl\ﬂ&
ERET. —MmEt
ERET

2. gl ——PERAE
*EFHIE RN IR RO A
Bl u> SRR
MAKZHERTE ' P
e T et ——————— e ——

B 37 P o




FHXAAY munzrsTren

3. FRHiF —Wﬁﬁﬁﬁiﬁkkiﬁﬁiﬁl\ﬁ%iﬁﬂﬁﬂ e

Bl 1 >> 4
i Fe. Co. Ni. Gd
4. I —EBHKEMNERST L

1 MO-Fe,0,, HfMOAERBE LY, B
=EBEMnOIkZnO

THE END

SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY



FEXAAE mrnssTRER

.\ MR
—HEIMEIAER T RE S ML, KR
AT X IR S 5 ARV R TE M1

34
1. EREPREOE e
- BHSE, EFTN S

_J

THE END @
SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY




FHEXAAY munssTEs®

2. FHRYREMR

1) BI4gk
W = 0.04% jﬁ.ﬁ?ﬁuwz&%ﬁ@ilu

2) f :%NFL

S| =0.5% -4.5% iﬁ I ?)LI)ILIE%E% /MR

3) Fe-Al&&E

W, =6%-16% JERTBHHEEBH

4) SREMEHELA R
WA Fe,0; REZMSTHEHEENY, T2,

H

?f%\.ﬂﬂ%ulﬂ =Rl e X2\
PEZEERS. BB, BIRELERNE
S CTHEEND

SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY



FHEXAAY munssTEs®

=. BT
—EIMNEINER T AR Z ML, ZEIME

AT X B 5 R R TE R
1. M RRIFY
- REBESER, SHmT
2. EREEARE
1) $R5R& & (Fe-Ai-Ni-Co, F/REHR)

RIFMEAS RIS Y, BIEGS, WAEE
MK, BNES. B, BmMI. &
S R IBER T —

SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY




FHEXAAY munssTEs®

2) BREMAEHMEL (BaFe,0,, #MIEH)

SERELMRELL, BEAX. mAEmE
v, BRAR, TEEREHR

3) Bt FZ:ki (uEkMikiies, #E)
It xESHEREEFe. Co. Cu. ZrF
SRiEEBITEB, C. NFHEHRBLED -
SFm, eeEAEA, MAMEFR)N, E
8. tEhEX, XS, EABIK

THE END

SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY



FHXEAY manssTrEn

FWOYH ERIQILEE

TN |'.:'_,| EI,H:iEH:II
* ISEEHEIR

19697820 H% L1068}564%, £HF
HBUUARTHRZES, BT RGNS

BHLFR, RXEEPEAEST LEBL.

PR S 1155 A g < Bl FAn 5a by g

I

Hris Rl A Bk LB TRy SE— 1 A SKRIBIED,

1%“)?%12145 TAREEERENETE

TEHY

B R‘I-AA%% XE—/NP; BX

AR, ZRET—KXP.

SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY



FHXAAY munzsTryn
» JEMA o)

FihaEgEEEEAMNAEK IR

[5] Sk B e ?

K& 7—
BERRERRIEAKR
¥, EAREBRTE
INVINENE BRgE E
K== ?

\

1.0
THE END -
SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY



FHEXAAY munssTEs®

. KHEENE

FARIBIZHR (—NERSES)
FARICIZ R
FEARICIZ IR IR B 97
BHERIEILEE
27N A= A VA k]

W— P IERITER S

INGS

—iERGEE R

SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY




FFXAAY munssTRs

— RIBIZIR CERSELR)

FZARITITEL R

W IR SREE

SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY



Fe

FHEXAAY munssTEs®

| >
&
E%ﬂ
(a) BYRTA (b) ¥ B (c) IERE

FARCNZRRRE (] 7 @R B8

THE END
SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY



FHXEAY manssTrEn
/e

=\ ERRIBIZ3
Aﬁ&ﬂ:ﬁ SRR, mAlEREE
(FEHEZTR) BidEETREHFEIGIIR, R
ﬁW&ﬂMﬂFo@ﬁihﬂMﬁﬁ\ﬂﬁﬁ
2R £FFIBITH

MRS KEZERE m &R R &

22 O O O
W' () )
22 () ) O

SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY




FERXAAY munssTRER

b, FiRiZIZ/RERE 1
ERidlZE&eHrE b T

%&—WF%M%EW N A
J'I, _.“'/wﬁumr_ s - A Ay -
BRIk, WRELA E tom
=maiam, xiy 2 IMAE
Ot b ) H
BoEd, mapor g0 @
K1 FETT R e 15 5 £ b f "
P 8 B FET BRI AR — M

HERBHERE.
SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY

THE END



FHRXAALE mumssTes

R 7 BB ALS
DRGH

Fan DK %’
RS 3

V95 BT
AR

RN ERIT
R NS ERARFAR

FARIBIZ R REE

B
-

SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY



FHRXLA Y manEsTEREn

(a) RiEAE (b) IR AZ AR (c) APHREINAG
AR LEARERICIZEERLE

(a) ICIZ8E (b) B X (c) #5 4% (d) A
il et HRRAXKht _
THE END

SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY



d X% MRmss5ITRenR

sHRERICIZEE

%m%%ﬁwee{

1. Ti-Ni RE&€
wy; =54.08% -56.06% MITi-Ni BE€ER

Fe 26 &

BRI,

HRISE,

Ti-Ni 2%
Cu&ZREE

Heaw, WERRAE

BRAHY

RiclZ&€. ERBRENMAEEES

BE R RO, BEER.
Ti-Ni-Nb. Ti-Ni-Cu. Ti-Ni-Fe ZR2#HE

HZRICIZE £
Ti-Ni REE&MHEEMR, BRAAS. ¥EML
 SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY




FHXAAY munzsTryn

2. Cuikées
Cu-Zn-Al. Cu-Ni-Al ELLBSCHE Cu &
RRIiBIZE &
5Ti-Ni &€#tt, Cu-Ni-Al IfEEE—
e BNIEZ:, AR
3. Fe 8%
Fe ZCIRICIZE &€ EER Fe-Pt. Fe-Pd,
Fe-Ni-Co-Ti. Fe-Ni-C. Fe-Mn-Si &3¢
Fe ZRIZIRIBIZ & ERIRKALE Ti-Ni REE
M CuZREgeRKE%, BH5TmMI, EBHEE
HZFME,
BLES TRt EEEIRIZIZINGE.

SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY




FERXAAY munssTRER
75 FERRIBIZ & & N FZEE45
“BEHKE”

RERIFIERES
—H4Rm, B“ES
IKE” RE, —1TK

REVEF, RBMEM
IXzhh, 1HEEEBR
. KAE B e
%Ea R—ESRE
REFE HATAES
ez 713t B B hEdE ?

SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY



FERXAAY munssTRER

“BIIKEHIM R ERAENIEICICTEE
ERRidiZea € REIER, sEidEBCE T mE

ﬁ%kﬁ

a, B2
RIS iER,

k;

IKEERIKBOCELA, HANK
F60CRERBEIR. ERART
MR KE—MER 71, KN/

HIRAER IR ER Fresdse k. S AEHKR
AE, HAeBRERREFRNER. H R
REXRNMREZBEMSENL, RERFEID

5k AN =)

RbHES .

THE END

SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY



\

BRETER AR

-#%-

(a) YHHLIEAFZR

(b) MEANZZE
=P 3 2RI AR A e

(c) IBiEMEER

(a) TAESR

(b) Z¥A 3k
EAEAZRANARIETRE

(c) FHATIE

ClgpossS

SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY




FHXAAY munzsTryn

HESEEFRIN,

(b) BIPBIFXRLE
WARCIZ &€ R A A

(a) BREKE VI aE

SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY



FHXAAY munssTren

+. T4
BHEREINICICE ST AR ?

SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY



FHXALE vamssTrRYR

I\ BTG
- RRIRICH R —a TR HE TR, I
AEIAERE (FHER) BEEHETRER

JRIG AR, ?Zﬁﬁﬁﬁﬂﬂﬁo@ﬁﬁh
BIZ3 R . WERIBIZRRL . £ 1B 1Z3R

s ERIBIZCFEE—ERIZIZEEPRB KK
F, ATUABEEEREEMmICK, BERERNHA

mﬁﬁﬁ$¢‘ﬁw¢ﬁMQ&Wﬁfﬁﬂ
ISR RS KA HEERGE
TR E BIFBETRIAZR— R E ﬁﬁm

- ERERICIZEE: Ti-Ni &R, CuR., Fe &R
‘Eﬁ-lh,%ﬁt%,ﬁ%iém

SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY




FHRXLA Y manEsTEREn

j-l.r \ _Ei%}él%%%ﬂ
AR RICIZE € E R EEREEE?

THE END
SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY



