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Effect of Heat Treatment on the Tensile Deformation Behavior
of Au-Sn Strip Manufactured by Strip Casting Process
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Abstract

This study tried to examine the suitability of strip casting process such as PFC (Planar Flow Casting) method for
soldering Au-Sn strip. The effect of heat treatment on the tensile behavior and mechanical properties of an Au-Sn strip was
investigated through tensile test, micro hardness test, X-ray diffraction (XRD), SEM, and TEM observations. It was
apparent that 20-mm width Au-Sn strip could be well produced by using planar flow casting process. Tensile results
showed that tensile strength increased from 338.3MPa to 310MPa and plastic strain improved from 0% to 1.5% with heat
treatment (170°C/70 hrs.). The microstructure of Au-Sn strip mainly consisted of two phases ; AusSn(Z) and AuSn(o). It
was also found that inhomogeneous amorphous local structure continuously changed to the homogeneous two phases
microstructure with heat treatment. The fractographical observation after tensile test indicated the cleavage fracture mode
of as-casted Au-Sn strip. On the other hand, the heat treated Au-Sn strip showed that fracture propagated along interface
between brittle AuSn and ductile AusSn phases. The deformation behavior of strip casted Au-Sn alloy with microstructural
evolution and the improve method for ductility of this alloy was also suggested.
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Fig. XRD patterns of Au-Sn strip (a) As-casted (b) Heat

treatment at 170°C, 70hrs
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Fig. Microstructure of Au-Sn strip {a) As-cased (b) Heat-
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Fig. Difference tensile deformation behavior of Au-Sn

strip with heat treatment
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Fig. FE-SEM fracture morphology of the Au-Sn strip (a)
As-casted (b) Heat-treated at 170°C, 70hrs

" B
1
L
7 ,“"1““\*“ ey }{,
"1 . ‘
&_ Fig. Crack propagation behavior of strip casted Au-Sn
ol gy alloy (a) As-casted, (b) Heat-treated, and (c¢) High

magnified image of the Heat-treated strip
Fig. (a) High magnified FE-SEM fractography of 170T,
70hr Heat-treated strip (b) composition spectrum of

area B and (¢) composition spectrum of area A



