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Fabrication of Cu/Al compound materials by
solid-liquid bonding method and interface bonding mechanism

ZHANG Hong-an, CHEN Gang

(School of Materials Science and Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract Cu/Al compound materials were fabricated by solid-liquid bonding method, and then the microstructures and
bonding properties of Cu/Al interfaces were studied. According to the analysis of the effects of the processing
parameters on Cu/Al interfaces, the bonding process was optimized. The results show that the well-bonded interface
with a transition layer of about 45 um in thickness and a shear strength of 57 MPa can be obtained as the Cu plate
pre-treated in a mix solution is preheated at 400 °C and the pouring temperature is 700 “C. From further study, it is

indicated that the bonding of the Cu/Al interface is carried out by the melting of copper and its diffusion in aluminum.
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Table 1 Main fabrication parameters of Cu/Al compound

materials
Specimen Pretreating Preheated Pouring
No. flux temperature/C  temperature//'C
1 1* 400 700
2 2* 400 680
3 2" 400 700
4 2" 400 720
5 2" 400 740
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Fig.1 SEM images for different specimens: (a), (¢) Specimen 1; (b), (f) Specimen 2; (c), (g) Specimen 3; (d), (h) Specimen 5
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Fig.2 EDAX patterns at Cu/Al interfaces of (a) specimen 3

and (b) specimen 5
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Fig.3 Variation of transition layer thickness with pouring

temperature
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Fig.4 Variation of shear strength with pouring temperature

WL AT WL, AR A T ESH00 454 S s
T2 SR IAE S 5 S IR RN S B D) SR R AR A
I DA 25 R o b, nT DU e LU B A/
BRI A A HE ) 2 S R A T4
HARRC TR E b 400 °C, MG E hy 700 Co

22 FESHWEERSH

TERFIESAE N, MG Sl g5 A bt
YT AR ELAE R BB S 4 HOR B SR SR, 45
BRI T XAN P iR R . H,
ST R AR IO S A e ek . fEASL T, T
TEGEIEAT, HMRAE ARSI RS, e TR
I AR5 9%, T (S HR AR RE LA T B e 3 ST
M & 4 F, BB 454 1A S AR A k>, A
TR DAORAIE S 10 (1 25 & iR e

WPRFE 3 FIAAE 5, AEWARE A S LA il
MTAFFRRERYEL W S Pios. fEREREN
700 CIN, FihJ2HE I AT, #9703 76 S AR 1)
JoUEE 3 BUSAIR, H /80 B X 4% (K 5(a)), 1A 740 °C
I, WPJERCT LA SE S #UZ, AL Sy Eon
Inzsr (B 5b)). B, BEERBERTRERN T,
. Y HREE B R, YHUZ )RR,

AT O I A A, BUOARE 3 R
FE S IRl I CE D EAT X SHERATS ar, 45
Kl 6 frm. MEITaTLIE W, FiAlh&E &4
CuAb. B4, SRS LT, CuAl, A JFA
i, AT LAHEI CuAl, (7 s LU, U AT 5



418 rp AT 4 2R 2008 4F 3 H

ISR 2 AF N AR s AL A b . I BLIX R
D p RS 00 PR B JE S AT R, /A 52 S

AR MIAH Tk, TERMAIE R, WAL iR " s cuAk
SR T4 G R IO HORIE, 1508t 2 1 T s Al

IR IEA TS NGB T 3t OO [ A a3, A
I O P27 (B 1(e))e 1R T4 5, Hulhe 3
HMILLE, CuAl, (A A B3, Wil 7 FoR, Ui
A PR B E R L, SHRE A

AR o

/R A S g MR B E 8(a) i, T EALH: ““{ l l . . J
DEHX (XL T); 2)A i EX (X IT); 3)E Rkt 10 20 30 40 50 60 70 80
18] DX (DX SRR IV ) o ZEA /25 - S A il (A0 260/(%)

B 7 S 1 X ST )
Fig.7 XRD pattern of specimen 5 (Cu side)
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Fig.5 Composition analysis results of specimen (a) 3 and (b)
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Fig.8 Schematics of interface structure (a) and SEM image
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