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Microstructure and properties of transient liquid-phase diffusion
bonded joint of AZ31B/Cu dissimilar metal

DU Shuang-ming, LIU Gang, WANG Ming-jing

(College of Materials Science and Engineering, Xi’an University of Science and Technology, Xi’an 710054, China)

Abstract: Magnesium alloy AZ31B and Cu dissimilar metals were bonded by the transient liquid-phase diffusion
bonding(TLP) process. The microstructures and properties of AZ31B/Cu TLP bonded joint were researched by SEM,
micro-hardness test and XRD. The results show that under the condition of 500 C, 40 min and 2.5 MPa, the diffusion
interface zone with a width of about 450 pm forms in TLP bonded joint of AZ31B /Cu. The microstructures of AZ31B/
Cu TLP bonded joint include the grain boundary penetration layer composed of a-Mg and Mg;;(Cu, Al),, precipitated
along the grain boundary of a-Mg solid solution, eutectic of a-Mg and Mg,Cu, intermetallic compound Cu,Mg, eutectic
of a-Mg and Mg,Cu, and Cu(Mg) solid solution, respectively. The interfacial width increases with increasing the holding
time, and the width of eutectic beside Cu,Mg layer in interface zone increases obviously. The micro-hardness of the
interface zone is much higher than that of magnesium alloy and copper, and there are obvious four hardness distribution
areas. The microhardness of the interface increases with increasing the holding time.
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Table 1 Chemical composition and properties of AZ31B

magnesium alloy

: Shear
Mass fraction/% Melting  Density/
O . strength/
Mg Al zn Mn si POOVC (gemD
Bal. 3 1 0.350.005 660 1.74 140

T2 Cu 2o MbEse

Table 2 Chemical composition and properties of copper

: Shear
Mass fraction/% Melting Density/
o . strength/
Cu Fe O Ni pp POIVC (gemD)

99.9 0.005 0.06 0.006 0.005 1083 8.96 150
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Fig. 1  Microstructures of AZ31B/Cu
(a) Microstructure of

interface  zone:
interface of joint; (b) Enlarged view in layer
[ ; (¢) Enlarged view in layer II; (d)
Enlarged view in layer III; (e) Enlarged view
in layers [V and V
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Fig. 2 Microstructures of AZ31B/Cu interface at 500 C for different holding times: (a) 20 min; (b) 40 min; (¢) 60 min;

(d) Enlarged view of marked region in Fig. 2(c)
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Fig. 3 Schematic diagram of formation process of compound and Mg-Cu eutectic reaction: (a) First stage of diffusion bonding;

(b) Intermediate stage of diffusion bonding; (c) Intermediate-final stage of diffusion bonding; (d) Final stage of diffusion bonding
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Fig. 4 Micro-hardness in interface zone of AZ31B/Cu diffusion
bonding at 500 ‘C for different holding times: (a) 20 min;

(b) 40 min; (c) 60 min
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