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i a | |
B | 1773~1973K % 3. 6ks
o
. E | 1073Kx0. 6ks
R E 1073Kx 0. 6~3. 6ks
(A1B54)
&1 1113KX0. 6~3. 6ks
& E (Ag-Cu-Ti%3ft)
B M « | 1373K%0. 6~3. 6ks @ BER 1673~1973K % 3. 6ks
B (CuTid5f) =
B 3rd step ] E
T 0. 03MPa 1973K % 3. 6ks I biid 24MPa
54 200MPa
* ﬁfﬂﬂ °
SHR B 5|
DH :6.7x107Pa B
B :6.7X107%Pa
A
BFR 0. IMPa <N.>
ZHEX :
% 6. TX10"2Pa(1st step)
0. IMPa<N.> (2nd step)
200MPa<N:> (3rd step)
(1st, 2nd step)
ER~HESRE:0.083K/s
RERA | FR~31HEE:0.083K/s SBE~473K: B L EBR~ESRE:0.083K/s
MHBE~4T3K: B L ATIK~FR : 74 . SBE~413K: B L
#HOE O 4TK~BE  FAS (3rd step) 4TK~FR : FB
BR~ESEBE:0.151K/s
SBE~EIR:0.236K/s
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(5.4) #FEEARE
TAMR O T RERBREIT- /o, K4 IUCERTRY,

(1) SABTHRERARE (2) dhiFREEESE

B4.14 SisNe/SisNGFORTFHREABE

WThoHE Db, ABEO 70Xy FEEZ 0.5m/miné L, BRABIIESERUESSE
HOMERRTIE 1 RZ4FH70 3H, MEINIBEEERVEESHICIARTFEERASTIR ]
RFH-010~12@ & Uiz, SFHEER, HAMBE TRENHAE HZS8BEE, ilsETa
BT € — X >~ b/ REETEAREICK > TEEL, FEEORMIES>ZZBAELI,

(5.5) RFHOWMHERSI N IESREOREIT
MW EARETERONARTIOVLT, ZORTFRELXRTSLEPNIRTRER
B OBMEE X P SIc&k » TREEDRNT 5 L HICKKFTE OSBRI EALS 5 TIiENaOH, Ag
—Cu—TiRUCu—Ti5 5 TIZUND. THEME, BEEICXP SIckvSi:N, EEREEREN L
Tzo BB, Al VY — FEEMBMEZESIOVWTREREEZFOTEXP SICKERL,

44 BEBFOUFHUHAEARER

4.4.1 AL, 05/, 35— VilkF

(1) BEERUESGSZGOME

K 4.151cA2,0; &=L EDRICAE—Cu-TiBEBALTAS T 3EFEDOA—Cu—-TiA D
R UALD; 1ZCu0+Cu% TV —F 4 Y7 U1tk 2=V EDORICA—-Cu~-TiHEHEALTA
13 BCu0+Cu/Ag—Cu—TiA 3 FFIc2VWT, AHIFFBEE—FELL, AIHHMEE{LXHE
1eRFDAL 03/ 3N~ VERMFORTRERE (ERTAWEE) XBERETRT,

BEEENRAENSICKBEINEET5E, 2INBELAINBRONFOEEEZTELE
ZAohsh, EERTOA-CRAINTRAIFBEEZ LTI X5 LERBREEL IEMNS,
BEDAIFERE (1113K) & L, A MEMEE{LX € T0.6~1. 8ks)FFM L 72,

ZDFER, Cu0+Cu/Ag—Cu—TiADHFDHEIAg—Cu—-TiAH &b, F<hi-HTFRES
~L, BUMIRH SN, —F, AIMNFHICLIBFREOEIIC>VLTREA I TiEL b
BEALZENIZED ONT, BEUOSDO SEREA D FOERANGENEEZEZ N5,

PDEo#RED, $#8%&E L TCu0+Cu/Ag—Cu—-TiA >, 55 45HE L TI113KX0. 6ks

(FHEK6. TX107%Pa) &HH L1z,
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128

100} 55438 1113K
B335 MK B B &:67x107%P
2 B K:67x107%P
s s}
. 1
5 50 | S f[ l ‘[
25}
o o.ls 1 ]-la L Is.lsl L1 o'Ls L ]'la 1 13'16l L1
3548 (ks) 35450 (ks)
(1) Ag-Cu-Ti® 51t (2) Cus0+Cu/Ag-Cu-Ti5 5 {F
K4.15 AL, 0;/ I NN VERBJFORELE, BEFEFMBABRER
(ZREAWMEEIC X 274D

2) MRS ERUVEARETHR OO HFEHT

i U7zCu0+Cu/Ag—Cu—TiA 54T, 1113KX0.6ks (6.7x1072Pa) O ASHERHETESN
BHEFICONT, Ho2E2ZR L MFAERELFTFMT 5 LIEICARFATKEROERST N
AEMEBSGICLELIEAVSH, FEEEHEECBVWIEHREETNE W), 5I3HMDALL, ~D
ANYEFELIT- 72, £, BFVOBRMHPESREAOEKREFTEL, TOFEFMELIT- 7,
¥, TOBEOFEMICHIz->TIE, 1113Kx0.6ks (6.7X1072Pa) DA SKIRHEICLZEHED
Ag—Cu—TiA I LB LU TEMEL /=,

(2.1) BFaE
FA. T, HALIGKEBRRABZI0AE LT, Eo2Z%2FE L - #TFHESYE (ZREANEE,
ZiRshiFmE) ZxR9d,

4. T Cuz0tCu/Ag-Cu-Tis S N TEH SN BAL0,/ TN — VB FORFRE R

EHE | EREE | TBEE | MIER
# & & BN X g Vv & % 152 1 A
(MPa) (WPa) {(g/X) m
Cu,0+Cu/Ag-Cu-Ti ﬁéglﬁ%iﬁ 59. 4 16. 3 0.27 4,2
A5t & T E;E A S5 HehigiT
iE1) . 186. 3 19.3 0.10 11.8
(& B
Ag-Cu-Ti ﬁhﬁﬁg 48.0 18.8 0.39 2.1
- (£ &)
A5 BT R E & £
#2) | B gy | 1987 | e | 03 8.8

F1) A5 fF%RM : 1113Kx0. 6ks (6. 7x107%Pa)
F2) HEBEELIBEROAICU-TiBS5 . 55 f5ft(2C0u.0tCu/Ag-Cu-Ti
B35M&RC,

-102-



99.9 93.9
93 99
90 gy 90 é ‘
- 4 ’
©Cup0iCu,/Ag-Qu-Ti 3 544 Sf)‘} g i
K 50 |—lorCuTiz5H 7 3 50 13
- / ~ o
W 30 w 30
o 43 =
] co/ » .
= 10 r 10 ] 1
3 3 ®Cu0#Cu,/Ag-Cu-Ti 3544
o Ag-Cu-Ti 35 i
"2 3 45 810 20 40 80100 ' 20 304050 80100 200 400 800 1000
BABBE (WPa) , #IFHE (WPa)

X4.16 Cu,0+Cu/Ag-Cu-Ti% S5 I TH SN BAL0,/ /N~ VERKFOD
HEBESE (V4707w M)

Ag—Cu—TiA {44 48. 0MPa (EBEEAMHE) , 133 TMPa (ZEJRFRE) ZRTOIIXL,
Cuz0+Cu/Ag—Cu—TiA S {3 59. MPa (ZBEEAWERE) , 186. 3MPa (EEehTHED) &L &5&
BERL, $o 22 b/PNSURIFLHFBREREEZRLI,

(2.2) AIHMDALD; ~DXahi:
#4. 8, HA1TICH SMOALNDRNEEREERERT,

#4.8 Cuz0+Cu/Ag-Cu-TiA DN THON DAL 0 ~NDANKE

Cuz0+Cu/Ag-Cu-Ti%5ft ;2 1y Ag-Cu-Ti334¢ 119)

= A A58D | BEtEE 2580 | ARER
VIRAEIR | 550 | A/Ao | DIHATEHE | 250@HE | A/ho
(Ao) (A) (Ao) (A)

99wt Al.0; | 19.6mm? | 17.6mm? [ 0.90 | 19.6mm* | 6.Tmm* | 0.34

96wt% Al,0s | 19.6mm? | 42.3mm? | 2.16| 19.6mm? | 8.6mm? | 0. 44.

1) fn#hR{4 : 1113Kx0. 6ks (6. Tx10~2Pa)
¥2) HBSEL UIEF0OA-CU-Tid S5, MR
Cu,0+Cu/Ag-Cu-TidA S5t LB L,
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Cu0+Cu/Ag-Cu-Tisft =1 Ag-Cu-Tis34f Z2

99wt% Al.0;

96wt% Al.0; 96wt% Al.0;

F1)  hnEhZR{E : 1113Kx0. 6ks (6. Tx107%Pa)
E2) HESE L ULEBEDOAS-CU-TiAS . MBREE
Cu,0+Cu/Ag-Cu-TiA 54t &R Lo

X 4.17 Cu.0+Cu/Ag-Cu-TiA S TEHESNBAL~NDARNYKE

AIMOPIAEEEA0E L, MEAEOFRMERES > OmEEA L LR A 5 MOIEA D miE
HA/AoZBWTIMEZIT > 720%, Ag—Cu—TiA S Ti30.34, Cu.0+Cu/Ag—Cu—TiA I TIZ
0.90&750, # 2.5(EDA S DIEMNO AR LT, T 5IT, ALDDHEINENIEKALD;DIEHE
HHEGEME L 722, JOERIZ—BEEICHSDONE I ENH -1, TORRIC, Cu0+Cu/ Ag—
Cu-TiA I MREVHFEEFELZRT ERICHFOIEBERICLITCNEIEEGETHLLEX S,

ZDCu0+Cu/Ag—Cu—TiA I AHAL0 DT S EZRTEBRETH 50, Ag—Cu—-Tis
S DEFEEZ 1B, Ag—Cu—TiA D 13AL0; ICEEICEEF L /2Cu0+CuF L —F 1 »7EDCu
B EET L AN, ROTHREZEEELICAZ—Cu—TiA I A4 20MBRENSHITEIN S
&9, Cu0+CuFV—F 4 VY BEBRL TALORmICEREL, %dd 2MFHOBMEKX
VAL, 0,328 RE DR A S EEN TR I NIZERA O R OTi0: R Cu 0D BRI LS HYAL. 05 L T
AL, 0, R DBEFERNA] (Si0:, Ca0DA 5 RE) &EELT, F<hichahtzRrLicboEEbN
3, BEODBEEICEVWTE, BIYOEENANKELRELHEEVSIHETDOT—F &
BENS'Y, ZOZUUNEMITFONE, 0B, ALOOMENMET TS LAg—Cu—Tis I DNRN
@ EL T B DL, EMEEALD I EHEREDFI(F S ZE)NEL, ThRIGKICEAY,
AhEEERELHI-EEBEbN 3,

1KE, TDCL0+CuFL—F4 v 7BOS EMEAXA4.18, XEBEHFERERLI19ITRT,
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X4.18 Cu0tCu7L—5 4 Y7 EDS EME

Cu

Cu

X #38 B
Ae03 Cug0
Cu

Ae03

30 10 50 60 70 80 90
EFE 26

X4.19 Cu0tCu7 L —F 1 7 EBO XERIITHER

(2.3) RFHOUMEM AL HESREOMER

X 4. 201k FEROBEWE (TARTTEERBF DAL O:) OXP SICX B RESTHERETRT,

Wide scanning %4T-7-1%, Narrow scanningZEHE L 72A%, AL 03I & 3/ — VAR
WFhIicBWTd, Ag—Cu—Tis D TidAg, CukUTilz, Cu0+Cu/Ag—Cu—TiA DI TiZ
Ag, Ti0. RV E—/ N7 o— FTHREFEKREZRTCu, Cu.0hH SN,

INSDERNS, Ag—Cu—TiAINTREAIMESDOTINEILL 72Ti0.DFEET 5Ag—Cu
BB, Cuo0+Cu/Ag—Cu—TiA D TIATi0:, Cu00FFET BAg—CuNBEWTZE L TWAB T &N
-7z,

Ag—Cu—TiA I fF&ECu0+Cu/Ag—Cu—TiA D THRFEEFHICEREZE LD, Ok
BT L E DR Cu0+CuT V—T 1 VIV BOBEERETENT I EN S, Cu00EHITHE
HLTWwW3EEZOHNB,

Ric, M4 2LCHFEOBME (FTAMBEARKT DAL O&Erks (AHH) Z20%
HNO; TIAfE L, AL0,#E&REAXP S TRENMT LICERERT,

WM & [Bl6EICWide scanning Z2{T-7-%%, Narrow scanningZEML 72, Ag—Cu—TiA D
1 TI3AL 037161 & Ti0,, Ag, Cu, Cuz0+Cu/Ag—Cu—TiA D TIFAL0: R & Ti0,, AgRUE
— 7N 7 a— FTHEKREERTCy, Cu.00 N7,
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Ag Agsdsre Cuzpae
3dan .
' | Tizp1 Tizparz
i : - 1 i : ! ; !
# 1 ' ! = 1 : i ! |
| ! ro il ! I
! b T ! !
by o~ o o}
= 3 © S =
o &
375 370 365 935 930 465 460 455

HATRIWF (eV) HEAETRIVFE (V) EEZRILFE (eV)

BER : tANRESRRN OA0: fIEER
2544 : 113K X0, 6ks(6. 7X1072Pa)

(1) Cuz04CuAg-Cu-TiA S fF

Agadsrz Cuzpare
Agaqae -
- : I Ti2p1/2 12p3/2
i : ! i ,J'L I :
Fa , { ;i - 1 [ i
] | s 0
1 o
< = ) g
bo - o
< %) S &
&
3:75 3"70 365 935 930 465 460 455
HaETRNFE (V)

HEATRIVE (eV) HETRIVFE (V)

BRERE : TAHERESRN OAlL03 fI ST
BSR4 : 113K X0, 6ks(6.7 X 1072Pa)

(2) Ag-Cu-TiA 5+

X4.20 Cu:0tCu/Ag-Cu-TiA DN TEONBALN/2/N— LFEFD
WEEDOX P SEE
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Sizp
Atsp \ -Cagpuz Cazpyy
. T : '“/z\‘/:_\-’m
1 "—%\_\"_ o | o] 1 |
@ | E of e LA
= 3 < ¥
2 § < % N
75 70 105 100 350 345
WATRASE (eV) BAETRAME (oV) BEETIRINAE (V)
'Tizpalz
Tispin : Cuzparz Agsgae  ABsdse
| e L TN
w [ ! w ) W[ P
~ I} = - 1
S & Q383 < 5
& 5 =2 2 <
4é5 . 460 45‘5 935 930 575 570 565
BATRIFE (V) BATENF (o) HETRINE (eV)
BRI : CANBEHBRROA0: 42T
B 5% : 113K X0, 6ks(6. 7 X 102Pa)
(1) Cua04Cu Ag-Cu-Ti5 3t
Sisp
Atop | Cazpiz Cagpae
f | *J?‘/T\\*ﬂ
i ! ] | i 1 1
il i Fi | ~ # 1 |
I . ”m PO 1o
~ o) i B
9% - gE i
i1 N 1 1 ] i 1
75 70 105 100 350 345
BETRLVF (V) Haxxn¥ (V) BETRIVE (eV)
Ti2p312
C A
Tizpiz 1 tapaz Agsdsn g3|ds/z
I N e\
i ! ! o 1 o i N
N ' ™ L o =
i (N = — 1
o Q i o L $3
S & 3 3 < ¢ < T
& ) 2 <
-< < >~
465 460 455 935 930 575 570 565

X]4.21

HATRIE (eV)

BEATxLFE (eV)

BEaxTRLFE (V)

BRE : PATRERREOAM0: ESRE
254 %M : 1113K X0, 6ks(6. 7 X 1072Pa)

(2) Ag-Cu-TiA 5t

AL0; SO X P SHER
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Ag, CuDMEBEREIN 2 DIZALREICHEET 32 KA4 FEOHDRIEIZERE L 72Ag, CudiHND,
THABEBRETET, BBERELZDEEDN, AL HEAREIC, Ag—Cu—TiA5ffT
12Ti02, Cus0+Cu/Ag—Cu—TiA S TIETi0,, Cu00EELTVWBEEZB, LT, Ihbd
DIFEREBIM & U CSi0,, Ca0ZEH T BAL0: LBREMESICKDEAL TV B I ENEHRES
FrEL LTHRAENS, THIZALD ZCu—-TiA S 2HVTAI I LIZEEICALD: BEARE
IZ (AL Ti)e0s, TiDEREENMEARFTELTVWAEND TNETOMRFY o bEMH
BAIDME B,

Ff, FREARRUO A SHEER, HAFREORNTERLD, Ti0BHHX DTi0,, Cu.0D
HEIESREB X UHFROBEE S, $FEEEELARLEIELLEEILNS,

BE, BRBRCEREBEICLEAIMNOERENRL, BEOREEBEAL TVS LHEEINS
Ti0 DERICOWTEET B L, BAONAKBEL TR, 9, Ag—Cu—Tis D HDOTiMALQ,
N7 O BEEEBM R DSi0,, Ca0 2B L TTI0CZ(LT 5 Z EPBEATHEPOME, &0
FIGTTI0ICELT B I ENBITFoN B, F1z, Cu0+CuTV—F 4 > I %ET- 181300 0% 8
TELTTiIO BT A ELEZONS, 4, AHFEE (11K iIcBIF 5 I hsDORIEEES
FHNEEEREBR TR VFEL (AGC) TEETEE (ZOBROTIIZERL 7cAg—Cu—Tidho
Ti& LTHOHEDRILE 50D, BEENRHDOIDENE LT, BRTIZAV), Tido L9
15D, AGHEE K BEABASHOMER, & ORIERICU0+CuT L —F 1 ¥/ 5fF-1
D Cu,0& ORIEATILERD ERICHE - TR EEZL LN B,

2/3 ALy05(s)+Ti(£) — Ti02(s)+4/3 AL(2)
AG°=41300—7. 4T (cal/mol « Ti)
$i0:(s)+Ti( £) — Ti0:(s)+Si(s)
AG*=-—11700+2.5T ( ” )
2Ca0(s)+Ti( £ ) — Ti02(s)+2Ca( ¢)
AG*=T7900—1T. 4T ( ” )
2Cu.0(s)+Ti( £) — Ti0:(s)+4Cu(s)
AG®=—-149300+9. 9T ( ” )
Ti(£)+0:(g) — Ti02(s)
AG°=—229300+46.1TC ~» )

THbE, ALEMRUOBEEAIDSi0,, Ca0EAIMBPDTIEDORIGIZAG® NIELKD,
ESRTICE3BERGICL EF K bOTREL, BRORKIETHE C-Ti0 N ESRE TRHRILY
HEATBHIEICLBEMEEINS,

(2.4) HMFHOMEB

[4.2202Cuz 0+ Cu/Ag —Cu—Ti5 S TH SN BAL0s/ 38— VBFO I 7 DfllERT,
KA FILERBOBROVEFEHEFENBLNATVS,

-108—



B 5% 113K X 0. 6ks(6.7X1027a)

X 4.22 Cu»0+Cu/Ag-Cu-TiAHfITESNS
AL,05/ /N — JVBEFD 3 7 aiB sk

PIE, ZhoORBRUZBEFEREID, AL/ I/ N—VHEF T, Cu0+CuZAL05icT L —
F4 v Ltzh &, aN—=EDMICAg—Cu—TiHEERFHEAL T 1113KX0. 6ks (6.7x107%Pa) D
EHTAH I BC0u0+Cu/Ag—Cu—TiA I FENBUITH S LN s, £/, AEFlu—
TiRBEMOEREBIEICLS AL D ESEENMEL, BEHLERL TIOHBMICEEL
FBAETHEEERL S,

4.4.2 AL0s« 7Y v b= UkF
(1) BEERVESREOHT
ALQs 7Y v MIRTEDAL Qs & AR EREBRERENLNVI E0 DS, ALQs/ I/ —UifkF
DL ERIUEZFTAT—Cu—TiA K UCu0+Cu/Ag—Cu—TiA {2 ET, A5 (EEA
—E(1113 K)& L, AIfIEMEEIXET0.6~1. 8ks)EEFHR L1,
B4.231CAL,05 « 7 U v b2 XN— VERMFORTHEE (ERTANBEBE) BERERT,

50

B 5 HEE 113K 35 {HEE : 113K
L 2 B K:6.7x107%rPa 2 B K:6.7%x1073%Pa
~
By 25 —’V T T
o
E= 0 ——————0 Q 2
2
s L] [
L L 1 | I . i ! 1 L k. Ed Lt
0 0.6 1.8 3.6 0.6 1.8 3.6
358 (ks) 35 {8 (ks)
(1) Ag-Cu-Ti5 >4t (2) Cuz0+Cu/Ag-Cu-TiA 51

K4.23 AL0s« 7V v b/ anN— L EIRSFOEEE, BoffmEERER
(ZREAWREIC K 55
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Ag—Cu—Ti5 3 fF & Cu,0+Cu/Ag—Cu—Ti 5 5 i & OENCBRENBH SN T, 55 NRMHC
FABFREOL(OIBEALE LB -T2, SO, EAETOANEE TEMS S M
EFHOANSABENTH S LD, BEEE LT Cu-TiB S, 55 5#HE LTIIK
x0.6ks (FPHK6. 7x107%Pa) AL 7.

H, @5 MEORICELIENED Sl -0, BEFRORKTHOROE CERY
BH, WFNHALO - 7Y v MRTHETL, Rtk BABOEOBENRTREREICED
DOILWERICE s - EBbh 3,

(2) MESERCEARETRONIRFRE
i L7zAg—Cu—TiA ST, 1113KX0. 6ks(6. 7X107*Pa) DA S NEHETHOSNIHFICD
WT, E57%%2F@UBRTREFELTMT 5 LRICHFROEHEPESREOMHIRICE
BEMA, TOREHEHIT> 7,

(2.1) #FaE
#£4.9, MA2UCRBREREIAE LT, Eo-oX4FHM U ST HRESEE (ZETAMNEE,
ERTEE) 2RT,

#F4.9 Ag-Cu-TiASNTH/BONDALY » 7Y v b AN VBFORFHERNE

| EYE | SR | TEERE | MIMER
MEEET X g \Y & B B o &
(MPa) (MPa) (a/X) m
ﬂégmfﬁg 1 21.4 6.1 0.29 4.0
= Al,05 7Y beh R
ﬂlg i? 50.3 1.1 0.22 5.3

#*) 35 fFR4F 2 1113KX0. 6ks (6. 7x107*Pa)

99.9 95,9
99 99
80 d 90 /
[e a-Cu-Ti554¢] / [otacurTizs ] 7/.
< 5o : X 50 ;
3 v # 30
= / = i
» ] #
=10 [ & 10
5 §
3 4 3
1
Vs s s 2 « 80100 2 3 45 810 20 40 80100
2ABBE (WPa) . AR (Pa)

X4.24 Ag-Cu-TiAIFITEONBALD « 7Y v b/ aN— VERKFOYFHERSH
(747 0Fay b)

21.4MPa (ERHAMEE) , 50.3MPa (ZRMNTEE) OMFHENE SN, LI bAIEL

ek DICAL0; » 7Yy PRI ER LT, A5 e 7V » PRTHIT 52 &0 5, A0y 7Y
vy FMEMOZRMTEERE LB LD, EHRHE 74 TVERBEEHBEREI2MRICE
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T42H00, HEMFE L TIBMEREMITERE (60. 0MPa) DFIB0XNESNEEEZ 5,
BE, COMERTRIEZCHNCERTSLEIANKREVERELNLY, ETOESVIDL
DIZALD; « 7 ) v FDS YV ZVROEN T & (61800MPa) PRILEBHICSHEIETVEES 3
9 7 ATHBLDBRBENERSEORELESBVEHTEEO,EHEFING,

(2.2) HFHMOWKER AL « 7 v MESKREOMHEIR

WEFOWMAIE L, Bl Lizk D I1CAg—Cu—TiA 5, Cu0+Cu/Ag—Cu—TiAH VTN d
ALO3 « 7Y v bh&ETE 5T,

ALyQs « 7V w b/ aN—VEFTIE, ALOs 7V v hORMMBENEL (EW/H, A5
RIEETPALL 05 « 7 U v MESFREBEENICT W ARNCALD « 7Y v MhEEETZEWT, REEL,
BEAWMOEDHRENMFEEHEICHRODDORVERERLICLEEZ S,

D, Aly0s e 7y MESREOMWRFEEIZZIE L2, BHERE COESEEIZALQ,
S AN VBFOBEEEANICEIL DO EEDN S,

N, BAOEEAEELTVA EHTEEINATIOEBKITOVWTIZ, AL0/I/N—LH#FD
BRDALOs XD A S RBEDLWALDs » 7V v PTIRASFEE (111K ICBWTENZEMIIET
ARIELEZ SN, AIMDAL « 7V v hANDORNEESEITEOX4 ITTRLIZE D ITALD;D
MENMET (F5 AENEKR) §5EEMERNEBDLONIENEEZT, ALLLXDBEIN
TWaBEHEINS,

2Na,0(s)+Ti(£) — Ti0:(s)+4Na( £)
AGe=—28380—22. 8T (cal/mol « Ti)

2/3B,05(£)+Ti(£) — Ti02(s)+4/3B(s)
AG°=—26633+3.8T ( ” )

(2.3) MFEOIER
K 4.251C 3 7 oA TR AlOs s 70w POKFHFITAHIMNEEL, MhDH B 5 HHf
BEMRE SIS -TWVW A,

= A0z 7Y v b
B4.25 Ag-Cu-TisHFTESNS
7 5 Al,Qs+7 Y w b/ 33— JL#kF
D I 7 akRg
a/8N— L.

25 A8 1113K X0, 6ks(6. 7 x 1072 Pa)

PlE, ThoDHBRUOEEERELD, AL« 7V vy b/ 2= UEFETIE, Alls+ 7Y v
& aN—LEDRIICAg—Cu—TiEABAL T 1113KX0. 6ks (6.Tx107%Pa) DRMHETA I
BAg—Cu—TisHHENBEYITH B LHWI NG, £/, REEFCu—TIREEMOEEREBEIC
X BAIFIOEARENEL, BATRLERL TUSNBEMICERLIBEEETHELEER S,
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4. 4.3 Ir0/a/"—IV#F

(1) BREERCESERGOME

4261 Zr0, & & aN— VE L ORIcAg—Cu—TIHEBALTA ST 2EEDAL—Cu—Ti5
3, Lr0:BIHIcCu 0+ Cus LU —F 4 v 7L A= LELOBICAE—Cu-TIiBEHEALTAD
14 3 Cu0+Cu/Ag—Cu—TiA S RFIr0, FEiHicCu0+Cu% TV —F 4 735 EIc a3~
NVEIZCrA v ¥+ L, @EMICIZIAZ—Cu-TiHEHEALTA 9 5Cu.0+Cu/Ag—Cu—Ti/Cr A
TPV T, ASREEE—ELL, AIHEHEER(LS SOOI,/ 3N VERFOH
FraE (ZRihTRE) ABRERETRT,
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AL( 2 )+1/2N,(g)— AIN(s)
AG°=—1T8600+27. 5T ( ” )
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L, BT EEII5TKE CEREELMET S, LoL, 74 7AVEREEILL 3 (EEshS
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ALA SR TIRE— 207 0 — FTHRIFEREEZRTAIRTALD, (M), Ag—Cu—TiA 2T
R A S phDAg, CulD & IFERI CHEE T RIVFERTAGRCu& SiaN, (BHME), Cu—-Tisb
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Ag-Cu-TiA 3 fF : 1113Kx0. 6ks (GREHSK 6. 7X107%Pa)

Cu-TiAHfF : 1373KX0. 6ks(SFFEK 6. TX107%Pa)

AL ¥ — FBERMBVNERES : 1073KX 0. 03MPa X 0. 6ks (FHS 6. 7X107%Pa)<38 1 Ti#2>
1973K X 3MPa X 3. 6ks (ZFBS( 0. IMPaN.) <2 1>
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ESia N HOREBMI AR Lo, 103, EHRMAMEES TRSLN PREZEARE L T—BIEHS

-—134-—



ED b OH BTN AR L1,

—%, BEREICOWVWTIE, ALASFTTAIN, Ag-Cu-TikUCu-TiASHFTTIN, AlLS vH— b
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. Ol8E¥L - 150000epm ( ~» )
MAE | SiNR/11049032)-THEER (2) hEEHMEOER
k BEHEtE] B FE:46%m/s  (1ERD
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5.2.1 T

€53y REA/ ERESEARPHIRAROS N Si:N#HESHE S —KyFH 7o
—J =Wy EiF7,
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BRICH > TEEBICKERIEANFEL, EEFIOBELN INICHAVINTHIES 5 O TH
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(B EEF D E#E 170m/s, [E#E:%48400rpm)

IOV RN S, WHIRAGER CREHICEEFANERS LIS SICHERBEDOE S
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FESICHARBEROARE VI DERFICNEERIETHA > THRFREERTZEBN1H D,
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DHEEEME LI TIEMENLEEL S,
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56, HMEHEIRAIZTRITOESZANIC X 280 SEMHIRAG ER—4Mk (€5 3 v 7 XEAHD
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UL, & SiaNBo — & 3 EMIS 1o, —AMETRIVEY 5 2 EASHIRT, HEREH
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Zh9NWs Il Eh S, KBEREE (EHRAEE230N/s, EEOIERE22000rpn) ZHEART A70HICiE
BERELSHEIRENE L, HooX0LBVEARTLRAT 5 & HicEEaHICRT
WIRET B ERDBHAEBHERT 5 LB KD SN B,

SO, BAEL L THFRESEICT ChA-TiA 3 HEAY, BEAEONANOES
A /NS < HEI L TRFRICREST 35N B ERYE L 3 EMEEEA L7SiaN, SiEs
By —RRFEYTO— 5 5HEL CEEMEERESEERETAHLVES Iy 7 XBO—¥
(E4Em®293n/s, EMEE%28000rpn, EHAE®, EEMOK 1.3E) 2EHELEBIHENT,
ORBEHEMEOE IS TE, RITETEIE &L

5.2.2 EHF

A0 B/ BT SV VEBSRERKEMEERA 7S5, 44 VINEERTI0.E/£BEES
RO, NEEEW BTz, MRZREA TS, 44 VIEEIRALD: BEOWREICMo MR E /A
YITRAELTR-ZAMRICLABOEEHL, MERTIHAT D TISN~1973K fHzicimal
TAZSA DT L%, TOLIRNIAYFL, AHIERWTEBTI S VvV EEAET S HET
BEI TV 3D, ZODOMo—Mnikid EETMEGE N2 FHS>MEBREASTIE & OV 5 HHRERERHBNLE
BIERAISAVUT, Aok, AIFEVSIEBIEERUILTIRIGEERD, BELE
BEOHEIIFRKD ONTVWS, £, APRBIMIEEIBE L ERINS 1, A5Hf00an
HRBPHRFEROMPENREICLE Y — 7 13L{FINT (Y —27E&< 1 X10°Torr+ £ /sec
KHe) ), Al:0s XL T ShichahE2E T35 5ExAVE—4, BRFRICRETIRY
BN EBNMERT A I ENNEETL S,

D, Al0; ~DORNEICT SN BCu0+Cu Ag—Cu—TiAHEHWEEEIZTS VY
ZAL0; BEDOEERFEHEO/NS VL IN—VELTHEAMLL, THICHBIALL BEDEE%EM
ABIEICE - THEABRORIEICHEZERT 2 ICNENELEAL, BEOETEFTHIEICES
TEZUENRELBINLENT, CORECHEMEOFT MM, RIETLHIEELT,

ik, RIEATS, MEBERBTOM-—METREINTHWS D &G (AL, EOH
&%, BEx, RX) &L,
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—HLlr0. 8/ EBERST0SEHE R, 0. 2BRMCHET IBELROIN.EXEBEICE
BEESGLILIS VY 3 VET, HFLLVREEM TS5, RFRICEIMRESE (V-78&<1
X107%Acc/s <He> ) NERIN3i3h, HHEBCHIFER @EAIFE— X~ b 275kgf —cn)
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Ti/Cr A5 E2BEVS ERICEBEICI0,E L ORERERED/NI VI VELZEAL, B
2, JHICRY vy MEBAL TEAROBRER IR UERBICRET 2 ENARMOERIE /1 2E
B A EMEEEH L0 08E 258 EL, BIFEKE®L I ChlcthiBEE2E I 2t
RENBONZIHIENT, CORBEHENEOEIEZFM, RIET LI L &L,

B, 0.7EERI0.EORXDAL/11E LI ETNVE LT,

5.2.3 HAESHTF

SisNe B/ 2BRY) —THEARI—FRFr—Vryu—F2WETF, 7—FRF ¥+ —YVro—7%
2, BE, MASBERSAVOHTVAEY, SRTTEEEEKL TERAINS Y, MAKSHT
BEICT NS SN EIIHZ B e TarnITHEER NN SN, HiZ, HEEIKT NS
EHDCHEHBOMBEHREDHITFEDICEMEEDNS, TOE, ZDSi;N, Bx&ERERE I
IKHIT 200 RELILD, e ORFHAPRFTINTVED, —HEBR ) T EDhAEE
al, InZNLTHAKICENIBET A ARNZHIN TV S, AERICBVTDH, JOH
FHRAZHRATH I L& LD, (EBRORERAR GBFEERN T3 E#352~381n/s, Rl
120000~130000rpm)ic K DMEFICX S A PAHEHITFE—A ¥ FODD, X5 X FITEHOIKT
2L, BiFE—2A Y FTEMBOSOBENIEI 2129, DASESBICEEVWEANEE L
IFEENERINS, I, BEEHRORBCHNPKEVELHTEENEFLIETTII 0D,
PASEERMOBREINEERRT 5 &G HEEEEEES L TROEELEHELENL->THD,
ZOERBRRNEAT -7 ORIV AEEE->TWV3,

DY, ARHIESROBZELCHOBNEH > /cCulBE A v — FERBNIZHEEA v
FEBEEAFARBRRY v 2RI A 3040903 RY—T7% SLNLEBREICOHAS
EE L TEAROBREENEZERT 2ICNBMEEZER LI/ —FAF v — Vv 0 —FZREL,
EHEES —KF v — Vv (BIZAHE616n/s, HEEEE210000rpm) DEWENFFENE M TIRER
NEMEOBF LM, RIETEI&E L,

B, AMEF—FF+—V+id, RBITEBEI—-AF+—V v 0—7 LERWNICE—LEHD S
D&ELT,

5.3 #HH%, BEFERUFMAE

5.3.1 &

(1) FRHEF

HHIRARU Y —RAFR 70— OEEEFVEESRELD, #HEAMIIE I ETR
RL, BAETERLAL DD LEL2FA—TH 5, BMPRTEICOVTHHEIETREL ST
BINESHLELCTH S,
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BREN M THE0IcH L, AESSEEAERTIR THRE 1 HEEA TV S,

2) BEHF
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5.4.1 FIRMHETF

1) £33y 7 XKA"EEBEE HAUEWMHIEG
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