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Microstructure, wettability and mechanical properties
of Sir Zir Cu lead free solder

XIE Harping, YU Da quan, MA hartao, WANG Lai
( Department of Materials Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: The microstructures, wettability and mechanical properties of (Sr-9Zn)-x Cu lead free solders were investigated. The
addition of Cu element leads the needle Zn rich phase to transform into CurZn compounds and when Cu is 8% , CugSns phase e
merges. The melting point increases with increasing Cu content; while the wetting properties is improved dramatically. When the
solder reflows on Cu substrate, the wetting angle decreases greatly using mildly active rosin (RMA) flux. The wetting angle of S
9Zn is 120°; while that of ( Sr9Zn)-10Cu is 54°. The improvement on wettability is due to the addition of Cu which decreases the
activity of Zn and refrains the oxidation of Zn atoms at the surface of liquid solder. Better wetting behavior is gotten because of the

lower surface tension of liquid solder. And the solders get the higher tensile strength when Cu content is 2% . With more Cu addi-

tion, more Cu-Zn compounds formation deteriorates the solder strength and the ductility decreases greatly with Cu addition.
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Fig.1 Reflow curve for soldering process
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Fig. 2 Schematic diagram of tensile specimen
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Fig. 3 SEM images of steel-cooled solders
(a) —SZ; (b) —SZ2Cu; (c¢) —SZ-6Cu; (d) —SZ-10Cu
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Fig. 4 XRD patterns of SZ-x Cu solder alloys
(a) —SZ; (b) —SZ-2Cu; (c¢) —SZ-6Cu; (d) —SZ-10Cu
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Table 1 DSC results of SZ-x Cu solders

Alloy Solidus/ ‘C  Liquidus/ C Melting point/ ‘C
SZ. 198. 1 200.3 199.5

SZ-2Cu 214.51 217.98 214.93
S7-4Cu 214.33 225. 66 215.41, 224.23
S7- 6Cu 227. 60 231.33 228. 80
S7- 8Cu 228.31 231.97 228.52

(e) Onset 228.31°C

(d) Onset 227.60 °C Lzzs.sz C

(c) Onset 214.33 C \[\228.80 T

©) I unc

«~215.41°C ;
Onset 214.51 °C
(a) Onset 198.1 DC_L 214.93 °C
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Fig. 5 DSC profile of SirZn-Cu solder alloys

(a) —SZ; (b) —SZ-2Cu; (c¢) —SZ-4Cu;
(d) —SZ6Cu; (e) —SZ-8Cu
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Fig. 6 Wetting angle between SZ-2Cu

solder and Cu foil
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Fig.7 Schematic diagram of surface tension

under equilibrium state
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