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Microstructures of Sm97Zn3Bi solder/ Cu
joint during long term aging at 170 C

DUAN Lrlei, YU Daquan, ZHAO Jie, WANG Lai
(Department of M aterials Engineering,

Dalian U niversity of T echnology, Dalian 116023, China)

Abstract: Soldering process was performed by wetting test machine ST50. The microstructures of Sn-9Zn-3Bi/ Cu joint
were investigated under 170 C thermal exposure conditions. T he results show that a continuous single layer of CusZng in-
termetallic compound appears when aging within 200 h and three layers are formed after aging for 500 h and 1 000 h.
From the Cu substrate, they are Cu-Sn layer, Cu-Zn layer, Sn-Cu layer, respectively. The total intermetallic compound

layers thicken while the thickness of Cu-Zn compound layer decreases with increasing exposure time. It indicates that the

CurZn compounds are not stable during long-term aging.

Key words: leadfree solder; Sn-Zn-Bi; microstructure; interface reaction; intermetallic compound
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K1 Sm9Zm3Bi/ Cu 3k
1£250 CFEFIR 30 s J5 IO AOM 45 44
Fig. 2 Microstructure of interface between
Sn-9Zn-3Bi solder and Cu substrate
after soldering at 250 C for 30 s
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Fig. 3 Microstructures of Sm9Zmr 3Bi/ Cu joint after aging at 170 C for different durations
(a) —100 h; (b) —200 h; () —500 h; (d) —1 000 h
(1 ——CuwSn; 2—CuZn; 3 —SnCu)
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Fig.4 EPMA mapping analysis of Sn-9Zn-3Bi/ Cu
joint after aging at 170 C for 1 000 h

(a) —Morphology; (b) —Cu; (¢) —Sn; (d) —~Zn
(1 —CuSn; 2 —CuZn; 3 —SnCu)

# 1 Sw9Zn3Bi/ Cu #:3k7E 170 CFHZL 1 000 h J& ¥ H TR EH 0 & 43
Table 1 EPMA element analysis of Sn-9Zn-3Bi/ Cu joint aging at 170 C for 1000 h

1 2 3
Element
w/! % x/ % w/! % x/ % w/! % x/ %
0 0. 541 3.094 2.717 11. 364 0.417 2.495
Bi 0. 000 0. 000 0. 195 0. 062 0. 822 0.377
Sn 43. 005 33. 164 6. 388 3.601 43.032 34.718
Cu 40. 759 58. 709 44. 369 46.718 38.611 58. 183
Zn 3.595 5.033 37.379 38.254 2. 887 4.228

LT Ao R W SRS . X2 R N 7R I 0L FE H
TR GH TR TER T Cur Sn A& Wy A8 ET R
WA B SR>, SICER NG AR AT HIR R
FE—il, TR T &80 UL, Jo KL s oy A1 E
RS NN

St Cu WA ZE HITE BOR Rk 4 J5 1 M4 BE A
5 CuZn By BB RN 5 B R 7 R N 1) 45 231,
FT LA JZ A W) A2 SR - B B . A
3(c) IAEH, Bk 500 h JG, XEMHAEYEARNES:
I TES5HE . INE 3(b) AIE H, BF1 000 h)E, X
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K5 Sm9Zm3Bi/ Cu 3k FtiH At
J 3% J22 T IR W B 280 I T ) AR Ak
Fig. 5 Relationship between reaction layer
thickness of Sn-9Zn-3Bi/ Cu

joint interface and aging time
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Fig. 6 Element concentration profiles of
Sir9Zn-3Bi/ Cu joint interface after
aging for 1 000 h along constant trace
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