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ABSTRACT The Ag-Ti diffusion couples were prepared by small pure silver plate closely packed
in pure titanium powder and annealed at 980, 1100 and 1200 ‘C respectively. The phase equilibrium
relationship and the equilibrium composition of conjugate phases in Ag—T1 system were determined by
means of metallographic microscope and electron probe microanalysis. Especially for the liquid phase
the 3(Ti) phase and the intermediated phase (TiAg). The experimental results of the present work

were compared with the assessed data of the anailable literature.
KEY WORDS Ag-Ti binary system, phase equilibrium, diffusion couple

1943 4 Wallbaum!!! #8244 Ag #1 Ti BiFh4l TR
ML RER. 1952 4 Raub 25 B ¥y R sziey
FEMRT Ag-Ti k&R, BRT#E Ag Ti fEPHEH
(B-TH+L fRAEX, BT o6& LR, A
£ DA X HERR A $EHR. 1953 4E van Thype % B %31
TBENEY TiAg ffEf. FRERERE, Aden-
stedt # Freeman/¥ | McQuillanl®! | Eremenko % 6
#1 Plichta #1 Aaronson!” 25T K ikfystt Ag-Ti
RO RLIE. (BT Ag ERBARGTASHEK,
1815 Ag-Ti Zioih R 24 RE MER A W X 9258

* HFHRBEESIHE 50371008 MIEZH AL HESWE
20030008016 ¥Hj
MR H B 2004-10-11, dRIfEeRs B : 2005-02-04
EHMA © (IR%E, B, 1980 F£4%, Wit

K.

IS, Ag F1 Ti BT IZ TS AME Rk
gy B0 sus Ag-Ti — Tk AMEAE BT &R %
SRR REENDFR. AR EEET Ag 95
RIERNE, R T @ER &Y REEAER Ag-Ti —
TR, R R AT BRI R T I R b B,
T 5 & IR TR 47, #R18 T 980, 1100 i
1200. CHREEF Ag-Ti =70 &M T-455% 2 HILHE P45
1 SERHE
1.1 FEiER RIS

A g Ag-Ti ZICH B8 FER 4 52
99.99% fyLt Ag A 99.9% BILE Ti . ¥ HUBHIEIE
AR HEMLEN Ag B 5 mmx5 mmx
2 mm f/k, HEFIEYIEIEA Ag B 1000 SHO4TE



692 & B

K 1%

F, R RTOK ZBOEBE S M. R4 Ag teta it
# Ti g, £ 10 t fhEYL EEH R ER 10 mm, &5
10 mm §BEERGREE, TERREE N 67%. RIGIEER LT
B BB R A B (2 107 Pa), 1200 C
ARTEES R R R RN T TS LA AR
1.2 &AEVWEAE FIR A

F L UIEE TR R B Y BT EI BT, H
1000 5 & AR ARES F-IAURINE, H A ArEHEAH
AN B -FAREN BT 7. MR KALEIRE ST Ag BUME
& (962 C) BY, BEEEGEN Ag-Ti oy #@d
7 Ag B{EEAWE Ag, T Ti fRE e Ti g
FHEEREZHTLR, WS Ag REZHEBRASLES, X
AT — T PR A AR RE . T X A BT B A AR IE
FITIUAS G AR T H AL o AN 32 Y ZE RSB, R BLAG AH
BEE T HUR R 1058 ST, M s B alR% 2 3—10
pon, MY RUBEEMAHX, EREITAR S RALR AT i B 5
ERR, ORI AT SR B RN, RS RS o
e EPMA—1600 &MY BT, WIS B4R
MHRZE/NT 2%, FIFH R FIERE BT Y SEB 5 F S
WESMEEMRA L, BTSRRI F LA TR

® 1 PHERGERE

Table 1 Equilibrium heat treatment of diffusion couples

Sample Annealing Annealing Quenched
No. temperature, C time, h medium

1 980 72 Water

2 1100 40 Water

3 1100 50 Water

4 1200 24 Water

2 ZRERRITIE
2.1 Ag-Ti Zi&k#E 980 CTFMHEFEXRSHS

& la Jy 980 CTF Ag-Ti Zioy BUBa T HU R+
. B la fEFKAGKENE Ag #, FlaRaXEY
FlE e TiAg, HHKBREXENE Ti . EHHREER
o TiAg AHBEETEE Ag MHHP, JHA7E 980 CHY, TiAg
AR Ag M p Ti MMEFHAER. BT TiAg 5
B-Ti FEMFAEE G IS, TERIGRMET, Wil Ag BF
RH, PRERCKBIBE S, 180 TiAg gUAEHE -Ti
ERETR, NIRRT #20 TiAg AHEE Ag HEHM
L.

1A la BEFTZRITEZ ST AT, BELZY R
& &R A, mE b frR. TiAg AABAEHE
B-Ti LRIBETHR, XS TiAg M MR 2
H—FE /Y TiAg HFE Ag M K,
AT XK SMB AMERNTE Ag tHf0 TiAg
Wz BE—ME, BSHERZ KR, X—RE& KL
SHERRER TR A3 ARy i, e 1b o T LIS,
M 1b AT, FEAAHAM A9 RE LR, TIAEFHE

(b) A—Ag
RA0FA A A A i L
}g ' ‘gwEsEEEN
<l(7,80—

5 TiAg -
§60 L g : B-Ti
'g a a
©
2 w0}
2 :
3 :
g o} z e
: YNNI
OL-J_I_I LI Ll J

-20 -16 -10 0 5 10 15 20
Distance, um

Bl1 Ag/Ti ¥ 8% 980 CiRK 72 h fH BT IR v BATA 2 50 70
Fig.1 BSE micrograph (a) and the measured composi-
tion distribution along the dashed line in Fig.la
(b) for Ag/Ti diffusion couple annealed at 980 C
for 72 h
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Table 2 Phase equilibrium compositions of Ag—Ti system
at 980 C for 72 h obtained by EPMA

(atomic fraction, %)
L/TiAg TiAg/B Ti
L TiAg TiAg B-Ti
Ag Ti Ag Ti Ag Ti Ag Ti
96.36 3.64 50.21 49.79 49.86 50.14 15.16 84.84
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Fig.2 BSE micrograph (a) and composition distribution
along the dashed line in Fig.2a (b) for Ag/Ti dif-
fusion couple annealed at 1100 ‘C for 40 h
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Fig.3 BSE micrograph (a) and composition distribution
along the dashed line in Fig.3a (b) for Ag/Ti dif-
fusion couple annealed at 1100 ‘C for 50 h
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Table 3 Phase equilibrium compositions of Ag—Ti system

at 1100 C and 1200 C obtained by EPMA

(atomic fraction, %)

Annealing Annealing L B-Ti
temperature, ‘C time, h Ag Ti Ag Ti
1100 40 92.67 7.33 17.39 82.61
1100 50 93.70 6.30 16.65 83.35
1200 24 87.50 12.50 19.23 80.77
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Fig.4 BSE micrographs of Ag/Ti diffusion couple an-
nealed at 1100 C for 40 (a) and 50 h (b) at the

same magnification
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Fig.5 BSE micrograph (a) and measured composition
distribution along the dashed line in Fig.5a (b)
for Ag/Ti diffusion couple annealed at 1200 'C for
24 h
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