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Tab.1 Chemical composition of primary metals

1k Y8 %

CutAg:99.95,P:0.001,Bi:0.001,Sb:0.002,
T1 As:0.002,Fe:0.005,Ni:0.002,Pb:0.003,Sn:0.002,
S:0.005,Zn:0.005,0:0.02

Al:99.60,Fe:0. 35,Si:0. 25, Mg:0. 03,
Mn:0. 03,Zn:0.05,Cu:0.05,V:0.03,Ti:0.03
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Fig.1 Hot pressing sintering process of Al-Cu

micro-laminated composite

FIH EPMA Xt 5l f 6 )& J= 22 8] 19 97 102 3
WAL K AR L B AT 0 BT 5 I 40 T A8 Al A4 A 5
T e BT S 5 1] 4 S AR A

2 5P Ry br

2.1 FRHIR XY 02 5

X EA T Be 45 1 A A Rl 2 A M RERI &
DD IO 8] 78 23 3 o o O ) o b B AR
s B FH] EPMA SR BEAT 0 MOW 48 e e i
o #T.

2 R T N[ B B A R S E 40 F850
(400) R AT ECT 09 B 45 F T . oh &1 AT D, Bl
HRERERN T SR E A MRS A S
AW, 4 e AL ) B AR 2 HL R
JE 2 B G L R 4 02 M AR S A e £, sl
2() 7R YRR BE R 530 °C I JG i W 4¢3 B
BYEZ R F] 400 £5EF (L 2(b)) nf LU 2%
N E5A R A 84 8 A A, BB
AR R , 1T W R LA P dl A R — K
ZE WA B TRTESE o] LB S A A B T Y 2
DA A P A B A AN 9 )2 4 8 i b
B A 5 100 B L O B T TR o A A BB TR A R 4 1Y
254G B, 4 R IR B TE & B 550 °C B, 4
Bl 2Co) (D PR, 40 4 T HF 7T LA 219 802 1Y
FEAE 1T 850 A Iy T B 6% W] 4 WL 42 31 ¢y 3 2 [
B HICZ AL BRI 245 5 50T S () B % i i 3 02
BN S AR YR AR oA 4 AH B AT B B Bk
J2 7 A g R R T DR R s
A5 40 D 1 T O R T A 4 R ) Ak
Y. 1 570 °CF1 580 CHAJERT , ¥ HUZ 1 JE i 4k 22
BRI By BUZR Wl 4 2. 78 40 £ F AL
BRI WL R B A BT U2 . 850 £ T U BE B
WS B AR B2 R 5. 5 570 CH
L, 580 “C il £ i B AR 47 B2 1 Bl AR R] L (H 2
JEL 5 A 1

HAS R, 580 °C K FE & 9 B2 b
AN TRV RRBE 7= A T 5L SR 0o A 19 S R B0, e Ty
] — H YR E TV 82, wE 20 iR, 5 4h,
1 L 2 Cho) ] UL 7 5 3 AR CF D 1 565 2 A9 1
JZ e A AR 22 FLAR S SR T A LAt R 08 R O
R R I IX R I, i3k 2 R HFL IR Y A AR A Y
M) 25 i 1) A3 PR S AME B

T EY BUZ B R EPMA S 4
5T e X A [R) R B R AR S AN R B HOZ2
AT TR, B 3 R 2 AT A A R AR R R
T3 B AS TR AT LA 2 Hh S [ B T 02 1Y
BH AR S, BOE B, 530 CIRE S A PR D HE
JZ 3550 CHIFES A 3 B #UZ 5570 *C A1 580 C
FIRE P HOUZ A 4 B, 53X 5 AT 2O 05
14 &5 B — 0. 3 e R R T B DL R ) A AR AR A
Yy SRk 7T LA GE 530 °C BYEE S P ELZ & CuAl



ZEEF,

N

BRMEEL M EA R R R 41

Y:2137.500 pm
=100 um JEOL 4/3/2018
/ 0

(a) 530 ‘CHEMh X 40 (b) 530 CHEfh X 400

= 100 pm JEOL 5/7/2018

(e) 570 ‘CHESN X 40 (H) 570 CHEfH X850

= 10 um JEOL 4/3/2018
<40 150 kV COMPO NOR WD109 16:47:22[ *400 150kV_ COMPO NOR WD109 16:34:21

— 10 um JEOL 5/7/2018

x40 15.0 kV.COMPO NOR WD10.9 15:18:28 x850 15.0 kV.COMPO NOR WD10.9 15:20:58 x40 15.0 kV_ COMPO NOR WD

=100 um JEOL 18 = 10 um JEOL 5/7/2018

x40 15.0kV COMPO NOR WD10.9 15:44:40 x850 15.0kV COMPO NOR WD10.9 15:46:28

(¢) 550 CHEfh X 40 (d) 550 CHEAh X 850

=100 um JE = 10um JEOL 5/7/2018

x850 15.0 kV_.COMPO NOR WD10.9 15:40:15

(g) 580 CHEM X 40 (h) 580 “C#¥ i X 850

ERRENCE Y AN E R A

Fig. 2 Backscattering and secondary electron diagram of samples with different hot pressing temperatures
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Fig. 3 Schematic diagram of EPMA fixed-point analysis area
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Tab. 2 EPMA fixed-point analysis results
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Fig. 5 Results of microhardness test
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Relationship between diffusion layer thickness,

electric conductivity and hot pressing temperature
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Preparation, microstructure and properties study

of Al-Cu micro-laminated composite

JIANG Yingxi, JING Dong, ZHANG Huawei, ZHOU Bingwen. MENG Linggang,
ZHANG Danning, ZHANG Xingguo”

( Liaoning Key Laboratory of Solidification Control and Digital Preparation Technology s

School of Materials Science and Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Al-Cu intermetallic compound micro-laminated composite is prepared by vacuum hot
pressing method. The effects of holding time, hot pressing temperature and other process parameters
of the forming process are studied. SEM is used to observe the micro morphology of the bonding
interface, EPMA is used to characterize the distribution of elements at the interface, and the number
and type of diffusion layer are determined. The hardness distribution at the bonding interface is
analyzed by microhardness test. In addition, the electric conductivity and thermal conductivity of Al-
Cu micro-laminated composite under different processing conditions are analyzed. The results show
that with the increase of hot pressing temperature, the type and thickness of diffusion layer at the
bonding interface of Al-Cu micro-laminated composite gradually increase, and the electric conductivity
of the composite increases first and then decreases, while the thermal conductivity of the composite
keeps a monotonous decline. The results of microhardness test show that the microhardness increases
sharply from Cu layer and Al layer to diffusion layer., and the hardness reaches the maximum in the
middle of diffusion layer. Finally, the optimal preparation process is determined as the hot pressing
temperature of 570 “C and the holding time of 4 h, the electric conductivity of the Al-Cu micro-
laminated composite is 55.75% (IACS) and the thermal conductivity is 258.3 W/(m * K).

Key words: Al-Cu micro-laminated composite; vacuum hot pressing; microstructure; microhardness;

electric conductivity; thermal conductivity





