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1 OE: RABRME-LR LS EHET AgTi A 6HmM, T HH A=k Kt L SMAM A FHhfefesd
SR@EBHMAEER 0, REV, BIFITE AgTI A 6M R @ h A 6 B Atk a8, K
M2 29 80 um, ABARBEME A B2 A 300 ume HRAFEIFE AR EHFE, KREAREE T REKK
BT HHETAFAREG, LREEHRTELG AgTi F#HE. 264509 BKAEE, Rat
TR B 290 20 um YR 4 e BUE . SLAI S Ag/iTi A ARBBRKRAEE, RMORERLT
MeAk, 122 L BMAp A R693EMm, LBIREE . IR E AP KEH 5 A 358 MPa. 464 MPa #=
50.5%. BT 2 A7 R B, SLA] A AR KA B AWM O F 3R I L U R eIy L AbiE, {2k KA H
SWBrO P E R TR KPR, AL LA PAFBRE,

KEEIA): Ag/Ti LA BIEFE, UH; B X
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Effects of rolling and annealing on microstructures and mechanical
properties of explosion welded Ag/Ti composite plate

FAN Wenjie, ZHU Shaozhen®, ZHOU Longhai, WANG Hang
(Xi'an Noble Rare Metal Materials Co. Ltd., Xi'an 710201, China)

Abstract: Ag/Ti composite plate was fabricated by explosion-rolling technology in this work. The effects
of rolling and annealing on the properties of the composite plate and the microstructure of the bonding
interface were studied. The results show that the bonding interface of explosion welded Ag/Ti composite
plate has typical wavy structure with an average wavelength of 300 pm and a height of 80 um. The wavy
interface changed into straight interface basically after rolling, due to the large plastic deformation. In
addition, a discontinuous AgTi interfacial diffusion layer was developed. After a subsequent annealing
treatment, a continuous and uniform diffusion layer with a thickness of about 20 um was formed at the
interface. The strength of the rolled Ag/Ti composite plate was significantly reduced after the annealing
treatment, but its plasticity increased significantly, with the yield strength, ultimate tensile strength and
elongation being 358 MPa, 464 MPa and 50.5%, respectively. Fracture analysis shows that both the rolled
and annealed composite plates exhibited significant ductile failure characteristics, but the latter had a larger
and deeper dimples in the fracture, indicating better plasticity.
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Fig.1 Schematic illustration of the process of experiment
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VOO BLA AR KO RN Ag/Ti B SR LIy 22 MR RERI FE R 71

B 2 AR Ag/Ti R AR MIHONAR
Fig.2 The Ag/Ti composite plate prepared by explosive welding
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(a). M AL (Microstructure); (b). Ti JGE 434 (Ti distribution); (c). Ag JLE 4 4ii (Ag distribution)
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Fig.3 The bonding interface of Ag/Ti composite plate and corresponding EDS maps

(). HLiAH A (As-rolled plate); (b). B KA H(As-annealed plate)
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Fig.4 Optical images of Ag-Ti composite plate under different conditions
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(a). FH1HE O 212 (Microstructure of the bonding interface); (b). Ti JGZ 43 4i(Ti distribution); (c). Ag JGZ 74 (Ag distribution)
B 5 FLHIES Ag/Ti EEHAM A KAR R R
Fig.5 The bonding interface of as-rolled Ag/Ti composite plate and corresponding EDS maps

SU5000 15.0kV 10.1mm x500 SE(L)

(a). FH1HE O 2412 (Microstructure of the bonding interface); (b). Ti JLZ 43 4i(Ti distribution); (c). Ag JGZ 74 (Ag distribution)
& 6 BAZ Ag/Ti EEHUM A EPAR KB ISR

Fig.5 The bonding interface of as-annealed Ag/Ti composite plate and corresponding EDS maps

R 1 B 5ME 6 iR ER EDS 4R
Tab.1 EDS results of the calibrated regions in Fig.5 and Fig.6

R 2 AFARF Ag/Ti BE MM AERARA BB 1A g
Tab.2 Tensile properties of the Ag/Ti composite plate and pure

Ti plate under different conditions

A= JCER FES W) Y%  BEIRE()Y%
Ag 29.28 48.25
A
Ti 70.72 51.75
Ag 29.44 48.45
B &
Ti 70.56 51.55

o JE R o bidisg Rk
& /MPa E/MPa  F/%
Ag/Ti & FLibZs 708 813 12.5
B BAE 358 464 50.5
FLEs 711 819 13
40 Ti
AT B 362 467 49




%4l
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Fig.7 The tensile fracture of Ag/Ti composite plate under different conditions
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