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Abstract The solderability of Sn~Zn base solder on Cu substrate with varying Zn content was examined as a function
of soldering atmosphere and types of flux. Specimens were aged for up to 100 days at 80°C and 100°C to see the chang-

es of microstructure of interfacial area.

Analysing the wettability, the contact angle of Sn-9Zn solder on Cu substrate was about 45° with RMA flux, and it

was also observed that wettability of Sn-Zn base solder was improved in N, atmosphere. Through the EDS and XRD
analysis of Cu/Sn-9Zn solder joint, it was found that the intermetallic compound was composed of y-CusZn, phase. In-

creasing of aging time, dpletion of Zn appeared at region of solder in reaction layer.
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Fig. 1. The area of spread with soldering time under R-flux
treatment on Cu plate. All specimens are tested at 30°C above
the melting point in air.
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Fig. 2. The area of spread with soldering time under RMA-
flux treatment on Cu plate. All specimens are tested at 30°C
above the melting point in air.

Table 1. Melting point and soldering temperature of
fabricated solders.

— :
Composition(wt%) | Melting point(°C) Soldering .
temperature('C)

100Sn 232 [ 262

~ Sn-1Zn | 226 R 256
Sn-3Zn 215 3 245
Sn-5Zn 207 237

~ Sn-7Zn 202 232

~ Sn-9zn | 199 230 i
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Fig. 3. The area of spread with soldering time under R-flux

treatment on Cu plate. All specimens are tested at 30°C above
the melting point in N..
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Fig. 4. The area of spread and contact angle with Zn contents
under RMA-flux in air atmosphere.

A4l )% e ekt

23 32 29 19 24% $9sie AW 242 9)
T 2715 NoollA 8% a2, 100Sne) A& #93
2 Rty e B Gl o] Ao, 7n§,"—3f°ﬂ w2 5
ARAE F7\Fel Aok 2 Aol FogE & + U
t}. olg} e 75’»}‘“‘ Z o Sn-ZnAl “““‘—4 AEHE E

$1710) wizh wzelA W & 5 alem, Ashy £917)
o4+ Zne) wi shel Rl gRYE L 4 9l

o] =) - Sn-ZnA Wyte

@
=
Do
%
[\'J
~
=i
~
[\V)
jond
_+_
oo
=
~
F‘
—

o
Nt
2
s
rir
<

o g, Zne Hrlekol| whE A&7
WE 232 #ojrt gl o4 5 2
2% 5-a+ Sn-9Zn¥yg 0.1 /Hc1 LSoalof 4] A A
# SEM 2. ® 33 Apxle]w, 5-b2t c= Sn# Znoll
EHEH mappingd AR u)4 TR A AA Yehd B
&) Zn, ¥ F50] Sndg o = Usdoh Sn-Zne| A
FYAU sl A betF2e) f-Sne ZnE A9 145
oF7) W Bl Sn-richAtell Zno] A& 24 T25 84
A =, v 2R M E vlAlsta & DL E AR
tix3 e Zn-richAte] A& 91 2 oF 4 9ch 2
2l Znol 9wt P& rekslw 233
Snell B Z3lxo] 1839 A4
28 62 100°CM FAAZ e &
o) 4| 22 g g Abzle 4]
100 ok
el ofs] t]zzate] Zno| o3
%tﬂ, ol FFAZA] 7|2l 23}
o Znol dXe]e s Ao R HER Hog

r’

= 77 304,

(g}

(2
e xe

e ;2 30 g

100°C
Zo] Ad Ajxle 2, EDSBA A}
Cu®} Zno] HFEE o]FofHIS & F
= Sn7] "Wyol4E Cugt Sne| sHE
Zhekst® w9 Bolqk @4telrt ﬂltﬂ
A3t Cugt Zn9) 345kA ¢

& 72 Sn-9Zno] Wd& Cur)sel] dHg ¥
507k

] Ox],&];l
i AHE
o, Yyl

l

o o f

o {o

o] 4=

A9e = e AR

rir

A=)
A }L-}

AAu] (wid%) 7F 66.9 1 33.12 o] Cu-Zn o444 3333
ol 4] Lehs 4t

;3 oi PN 2

Cu,Zn,,) K}-oﬂ X‘jl%}% o

Fig. 5. SEM microstructure of Sn-9Zn solder(a), and EDS maps of Sn(b) and Zn(c).
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Fig. 6. Optical micrographs of Sn-9Zn solder after aging for 0
day(a), 30 days(b) and 100 days(c) at 100°C.

Fig. 7. SEM microstructure of Sn-9Zn/Cu jpint region after
aging for 50 days at 1007C.

o}, Ak o 2 Cuts Sn7) solderol A1y ik 319
A galle] Bolrbe AR A glem'V, v HAHE
28k AF-foll W x| 7} 74 dol AlHA A Cu-Sne SHEEE
o A AN Ao E )

2% 82 100°CoANA dxjg] )7t w2 Cu/Sn-9Zn¥
W ARR APRle R A FARe] Tt uleh AlwE A el
Znigeko] e Aro] A mEHA Cu-Zn F57F 33t

vE

(1998)

Fig. 8. Optical micrographs of Sn-9Zn/Cu joint region after
aging for 0 day(a), 30 days(b) and 100 days(c) at 100°C.
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Fig. 9. The thickness of reaction layer for the 100Sn, Sn-5Zn,
and Sn-9Zn solders after aging treatment at 80°C and 100C.
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