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Fig.1 Morphologies of DSL after treatment at 690 °C for different holding time: (a) 30 min, (b) 45 min, (c) 60 min,
(d) 75 min, and (e) 90 min
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Fig.2 Local enlarged images of planar DSL for Fig.1: (a) 30 min; (b) 45 min; (c) 60 min; (d) 75 min; (e) 90 min;

(el) and (e2) are local enlarged images for Fig.2e
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Fig.3 Morphology and microstructure of interfacial DSL: (a) interfacial DSL, (b) planar DSL, (c) columnar directional DSL,

and (d) lamellar pseudo-eutectic DSL
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Fig.4 XRD pattern of interfacial DSL
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Fig.5 Morphologies of planar DSL and fixed-point locations
by EDS
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Table 1 EDS analysis of points 1~5 in Fig.5 (at%o)

Points Al Si Cu w Phase
1 23.13 - 76.58  0.29 AlCus
2 44.98 - 55.02 - AlCu
3 64.06 - 2690 9.04 CuAlsW +Al,Cu
4 64.21 - 26.14  9.65 CuAlsW,+Al,Cu
5 64.43 - 35.57 Al,Cu
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Fig.6 Fixed-point locations by EDS of columnar directional
DSL

DLAIWT A5 1 F AL 4 BIVIAHISA Al Cu. [F/ 3T 15 5 3
YAHE AW, £ 2 B Bos N R T 70 808 96%
(1 Al BT LU R AR SR A

IR 2 HE AR A BT KA FIMT RIS A
RIS BUA R E £ T 4438 AlL,Cu, ET2 08
[ RE 0 RS R 0 2R L3 P 3k 2 24

223 HBEVHEMALRLENY

23 B AR T MRS R R E T L )5
B W. Cu JRF4 #E B n ik — Db ok, HR ik
N, R A Ry I S R A e e oy BT S
AR, VTR, SO TR A P A g [ R A R
WMAHR G PHEORES K EMmS, BSERAEEHS] Cot+
ALCW FEIRIIP L a2 i 7a),

FAN, FE—EWEN T ER IR G, TR
T b E R LR G5 0 R R L, TR
AlW BRI o T BTk K E IR 25 # 2H ZLRy
X H AT R ARG AT, 8 AL B AN Th iR, Be ik
SNTEAE IR 3 Fon, MK 3 HH AR E o b
e 2:1, 454 Al-Cu —JotHE & XRD #AH 7 1 H &
Z MR 5 72 AlLCu.

3 mth5iTie

HE 1A%, 690 CANFELRIER 8] T Ay 8us
fRIZTESHME, 256 FHH P 80 i 2 3 /P THPIR 6
BRI R Y AR Z . LAY 8BS R



« 744 « WH S EMRS TR

46 %

JZ 3 E A, T MIZTER, 8RB A =

%2 6 o 1~4 BEIE S 4
Table 2 EDS analysis of points 1~4 in Fig.6 (at%)

Points Al Si Cu w Phase
1 64.88 - 34.59 0.54 Al,Cu
2 96.04 1.06 2.82 0.08 Al
3 80.77 - - 19.23 Al W
4 66.42 - 33.58 Al,Cu
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Fig.7 Eutectic microstructure DSL: (a) lamellar pseudoeutectic

microstructure and (b) mesh divorced eutectic microstru-

cture
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Table 3 EDS analysis of point 1 in Fig.7b (at%)

Al Si Cu w Phase

65.15 0.69 34.34 0.12 Al,Cu
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Interfacial Bonding Mechanism of CuW/ZL101A Prepared
by Solid/Liquid Diffusion Bonding

Deng Ying"?, Liang Shuhua®, Zou Juntao’, Yang Qing*
(1. Shaanxi Province Key Laboratory for Electrical Materials and Infiltration Technology,
Xi’an University of Technology, Xi’an 710048, China)
(2. Xi'an Baode Powder Metallurgy Co. Ltd, Xi’an 710201, China)

Abstract: The CuW/ZL101A integrated materials were prepared by a solid/liquid diffusion bonding process. The microstructures and
formation mechanism of the diffusion solution layer (DSL) were investigated. The phase composition was analyzed by SEM and XRD.
The results show that a good bonding interface is obtained at 690~705 <C for 60 min. With the growth direction perpendicular to the
interface, the interfacial DSL mainly consists of planar DSL, columnar DSL and eutectic DSL. The microstructure evolution and formation
mechanism of the DSL obtained at 705 <C for 60 min can be explained as follows: the nucleation occurs at the W-Cu interface, the lateral
growth is firstly along the interface and the subsequent connection results in the small planar DSL, and then the longitudinal growth causes
the formation of the columnar DSL. The eutectic DSL consists of lamellar pseudoeutectic and net divorced eutectic structures with the
composition close to or far from the Al-Cu eutectic point. With the increase of bonding time at 690 <C, the DSL exhibits the similar
morphology but different thicknesses without the formation of new phase.

Key words: CuW/ZL101A solid/liquid interface; diffusion solution layer; microstructure evolution; formation mechanism
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