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Study on Microstructure and Wettability of AgCuTi Alloy

XIE Ming', DU Jing®, WEI Mingxia”, GAO Qingin', HE Jing', CHEN Yongtai', WANG Song', YANG Youcai'
(1. Kunming Institute of Precious Metals, State Key Laboratory of Advanced Technologies for
Comprehensive Utilization of Platinum Metals, Sino-Platinum Metals Co. Ltd., Kunming 650106, China;
2. AECC Shenyang Liming Aero-engine Co., Ltd, Shenyang 110043, China)

Abstract: Ag-34.5Cu-1.5Ti, Ag-26.5Cu-3Ti and Ag-10Cu-4Ti alloys were prepared by powder metallurgy
method, and their morphology and microstructure were characterized by using scanning electron
microscope (SEM), metallographic microscope (OM), differential scanning calorimeter (DSC) and wetting
angle measuring instrument. The melting point of the alloys and the wettability of TC4 titanium alloy were
also measured. The results show that AgCuTi alloy can be prepared by combining vacuum atomization,
cold isostatic pressing, vacuum sintering and rolling technology integration. Meanwhile, the alloy has
equiaxed grain structure and intermetallic compounds are distributed in granular and bulk. With the
increase of titanium content, Ag-10Cu-4Ti alloy has the maximum temperature range between the solid
and liquid phase with a minimum wetting angle which is smaller than that of Ag-34.5Cu-1.5Ti and
Ag-26.5Cu-3Ti. Ag-10Cu-4Ti material has the best wettability on TC4 titanium alloy.

Key words: powder metallurgy technology; AgCuTi alloy; microstructure; temperature of solid phase and
liquid phase; wettability
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Fig.1 Powder morphology of Ag-26.5Cu-3Ti
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(a). Ag-34.5Cu-1.5Ti; (b). Ag-26.5Cu-3Ti; (c). Ag-10Cu-4Ti
Bl 2 AgCuTi 5&KI&MAL  Fig.2 Metallurgical structure of AgCuTi alloy
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Tab.1 Melting range of AgCuTi alloy
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Ag-345Cu-15Ti 770 810 40
Ag-26.5Cu-3Ti 780 805 25

Ag-10Cu-4Ti 772 825 53
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Tab.2 Change of the wetting angle of AgCuTi alloy on the
surface of TC4 titanium alloy with the temperatures

THIRA/C)
850°C 870°C 890C 910°C 930C
Ag-34.5Cu-1.5T1 121 93 41 34 25
Ag-26.5Cu-3Ti 105 88 38 31 22
Ag-10Cu-4Ti 98 83 35 27 17

aEME

2 ML LB, Bl AR B 1) T i DA
K4 eE Ti SR, AgCuTi & &M EHIE
BB BN, RSN . Ag-10Cu-4Ti #4
BN A E /N T HAR 2 PR A, Ui
Ag-10Cu-4Ti M BN TC4 BRA 4 e i 14: e
U . STHORFE Ti 8% TC4 EkA S M s m
KO, Ti SEMMEM, ARTZEEMEX TC4
EREEHMIER. XE2HTRSAESMET T
& &, A T8 A A 1)(CuTis CusTis 1 AgTi
SV A Ao K 4 R TR Ak A D R AR R,
15 A SRR FEIX (B K, BRI T AgCuTi
HEAETH Cu TCEM Ti TEE TC4 5k &4 UM
reERe. [FE, BEEBIGIRERF &, £ AgCuTi
HGEMELS TC4 G454 b, T T AR T E4M
BHENR RIS AH, XEHA B 5k & @ AR Y
SEK, BRAR T WA &R R4 I I/ 5 T gk
71, MR T AgCuTi & &N TC4 & &34k
fE R .



58 -

540 %

3 4

1) RAEZFAGR . A5 L. BAakbedfl
LA SEROREE R, B % T Ag-34.5Cu-1.5Ti.
Ag-26.5Cu-3Ti. Ag-10Cu-4Ti &&El, G449
FH 351 50 43 AT B TG € ) A /NSl Sl AR 2R R, ok RS
<30 um. B &ML 5], HEUTCAMIERE.
R

2) BEE Ti B4R ENM, £ AgCuTi
Had, ERRCRANYOR 7310 (1 4 8 R & 1 2
I HAE A RIS .

3) T Ti & cRKEEEM, £145
Ag-10Cu-4Ti & &P | JBORH 18] 8 i 2 f oK
T Ag-10Cu-4Ti MEHIERE A Z/NT 555 2 Pkt
BHOTEIE A, W Ag-10Cu-4Ti AR TC4 854 4
(1T P e B

SH R
(1]
147-148.

NING Y T, ZHAO H Z. Silver[M]. Changsha: Central
South University Press, 2005: 147-148.
BB S XA, St R EM]. Kb
HiffAL, 2015: 350-351.

HU C Y, LIU S J. Precious metals new materials[M].
2015:

[2] N

Changsha: Central
350-351.

O, EE, BEA WS SR EE TR ST
BERE]. MUAEHRIEHA, 2012(21): 54-57.

WANG Y F, CAO J, FENG J C. Bonding process of

South University Press,

(3]

ceramic to metal and research prospect[J]. Aeronautical

manufacturing technology, 2012(21): 54-57.

THEEE, BAIRE. RIM] KV R kR A, 2005:

[5]

[6]

[7]

(8]

(9]

FINDIK F, UZUN H. Microstructure, hardness and
electrical properties of silver-based refractory contact
materials[J]. Materials and design, 2003, 24(7): 489-492.
MR M B/ R AT 1 R ET R B L AT 1R 2R R ().
48, 2001, 22(1): 53-55.

CHEN D Q. Progress of filler metals and brazing
processes for ceramic to metal brazing [J]. Precious
metals, 2001, 22(1): 53-55.

T, HIl, EL, . T X Ag-Cu RiFMHEFEMMOM A
LRI REIAT]. K5 LRSS, 2013, 14(1):
34-38.

WANG Y, LEI K, DONG W, et al. The influence of Ti on
microstructure and properties of Ag-Cu system active
filler metal[J].
Technology, 2013, 14(1): 34-38.

gz, 2057, stemaeME ez
M]. Jbxt: B4 Tk AR, 2007: 273-274.

HE C X, LI G F. Phase diagram of precious metals and
structural of
Metallurgical Industry Press, 2007: 273-274.

775, B, P, & Zex AgCuTi$PRE 4

Journal of Changchun Institute of

parameters compounds[M]. Beijing:

FI575,
WA E A MERERI L], ARG SRR S T
2, 2013, 18(2): 191-197.

LI X X, XIAO D H, SHEN T T, et al. Effect of Zr
addition on microstructure and mechanical properties of
AgCuTi solder alloys[J]. Materials science and
engineering of powder metallurgy, 2013, 18(2): 191-197.
XESE, BRER, B8, 5. BT 56Ag-Cu &R
PERERISEMI[)]. S48, 2010, 31(4): 39-41.

LIU Z G, CHEN D Q, LUO X M, et al. Effect of Ni
content on the performances of 56Ag-Cu alloy [J].

Precious metals, 2010, 31(4): 39-41.



