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Effects of Electroless Ni-P Plating on Squeeze Casting Solid-liquid

Composite Cu/Al Double Alloy Interface
Zhao Xuesheng, You Zhiyong, Liu Tao, Ma Zhenxing, Yu Jie, Wang Bin
(School of Materials Science and Engineering, Taiyuan University of Technology)

Abstract: In order to effectively enhance the interface bonding effect of Cu/Al double alloy, a 11 um Ni-P layer
was plated on the surface of the copper alloy by electroless nickel plating, and then the Cu/Al double alloy casting
was prepared by squeeze casting process. Compared with electroless plating, the Cu/Al double alloy interface u-
sing electroless Ni-P layer has absence of defects such as cracks and slag inclusions, and the interface thickness
presents uniform, resulting in a good metallurgical bonding interface. In addition, the interface layer consists of
three regions from the copper matrix as follows: I region mainly composed of Ni (Cu) solid solution; II region
composed of NiyP phase, and III region composed of Al;Ni phase. The shear performance of the double alloy in-
terface is significantly increased to 28.26 MPa.
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Tab.1 Chemical composition of ZL101 alloy %
wp
Si Mg Cu Fe Ti Zn Mn Al
7.1 0.34 0.01 0.13 0.13 0.01 0.01 AHE
&2 ZCuSnlOP1 5EWMUER S
Tab.2 Chemical composition of ZCuSn10P1 alloy %
wp
Sn P Pb Fe Zn Ni Bi Cu

11.1 0.93 0.12 0.036 0.051 0.061 0.008 2 #xir
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Fig.1 SEM micrograph of electroless Ni-P layer on the surface
and EDS energy spectrum
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Fig.2 Schematic diagram of extrusion casting mold
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Fig.5 SEM image of squeeze casting solid-liquid composite Cu/Al double alloy interface
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Tab.3 The EDS energy spectrum results of the interface
layer in Fig. 5

i o/ % P
DA )
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4 68.68 — 3052 —  — 0.8l
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Tab.4 The EDS energy spectrum results of the interface
layer in Fig. 5
x5/ %

=
fr & Al Si Ni P Cu v
1 2.10 — 83.35 9.38 5.17 N
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Fig.7 EDS surface scanning element distribution map of Cu/Al double alloy interface without electroless Ni-P layer
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Fig.8 Scanning element distribution of Cu/Al double alloy interface EDS surface of electroless Ni-P layer

3600

3600 3000

3200 ‘
3000 e 5 5 M
2 400 2 400 1800
2] 2]
£ 1200 D_‘2000
o J1 600 . 200 .w
N
1200 W\N 1200 MM
e J\ 48188 o0 W)
.:-fj\ ...... 0] I T
0 051015202530354045 0 051015202530354045 0051015202530354045
BE B /um BE B /um BE B /um

(a) SEM

(b) Al & 4244

(o) Ni & 2% (D) PEi

B9 %4 Ni-P &6 Cu/Al a2 R @ EDS 4 42 #

Fig.9

EDS line scan of Cu/Al double alloy interface of electroless Ni-P layer

209



Fefp i oA (05 &

2023 4FE4H 43 B 2

2.3 L Ni-P 3t Cu/Al W& £ R E MM

fb2E 48 Ni-P 2 45 19 Cu/Al XA 4 7 1 A R X
S S AR 3 A0 A 46 T DL IR 10, AT AR A 4 B AR R AR
B A R EE (HV) 43 51 R 113 ~123 il 155~164;
XA 4 YT A0 35 50 43 A, Horh AL NG AR S5 A R
JE(HV) fe 5 o8 620 ~ 640, [l B BUA 4 5T 1 2 1% i
JE B TR S 4

| |
600 F Il
E 400
i
i
200 1 7 cusniopt | Zhot
.
L ; ; . ;
2100 =50 0 50 100
E 5T PR B8 /um

B 10 434 Ni-P 49 Cu/Al XA 42 R @ B %A E
Fig.10 Microhardness of Cu/Al Double Alloy Interface by
Electroless Ni-P Plating

11 Rk 2E8% Ni-P 2% Cu/Al XA 4 A 18 5 Y
SRBERIFE N . n] LA M TG Ak o B S T Y U) 5l A
fi&. 2 3.87 MPa; 2§ Cu SR LW L5 Ni-P 2 )q . 5
TET 5 5 R K B g ATk 28,26 MPa. 85— &
JE M BE 1Y B J (A AL 5 4 AL N AR 6. X I g fae
B Ni-P JZ )5 - A8 B 185 7 #d 16 i R 36 e 1 Ak b 2R
5 et ALY R L T I Ni-P R AR — F A
e X 4 ST v i 4 A s A N TR 8 A A S
BG5BT L SREUE Jo o e AR TERE G 19 8 s AL 5 )
AL Ni A7 E i Al Ni AR B9 58 B 8075 (3.6 pm) L R
Brozial o ALAH— 4" Ji& , [R]FIE BRAR B o~ AL AH REJE—
A R A 5 R

30

By )58 F/MPa

%
ALZEEENI-P

g 7 w7,
T (L2 FENG-P
B 11 Cu/Al R&24%4R a5 ik E

Fig.11 Interfacial shear strength of Cu/Al double alloy castings
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