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A Study on the Morpholgies and Mechenical Properties of
Sn-Zn Eutectic Alloys

K. W. Lee, J.H. Lee

ABSTRACT

The structures and mechanical properties of undirectionally solidified Sn-Zn eutectic alloys have been

examined over the growth range 7mm/h to 6,000mm/h.

The structures of unidirectionally solidified Sn-Zn eutectic alloys were primarily broken-lamellar at growth

rates below 760mm/h and became fibrous at higher growth rates above that.

At a growth rate 3,084mm/h

the structures were fibrouse only. There is no dendrites at any growth rates, but occasionally ribbon-like mor-

phologies were seen. The under cooling increased parabolically with growth rate increase.

The hardness of specimes increased with growth rates increase but heat-treated specimen decreased after

growth rates 760mm/h and became constant value. The effect of heat-treatment was good at lower growth rate.

At room temperature tensile strength increased with growth rates up to R=990mm/h and then' tensile strength

became near-constant value. The effect of heat-treatment was well at lower growth rate.
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Table_ 1 The variation of structure and diffe—

rent solidification rates,

R(mm/h) S tructure
7 Broken-lamellar
15 Broken-lamellar
56 Broken-lamellar
92 Broken - lamellar
163 Broken- lamel lar
320 Br oken - lamel lar
763 Broken -lamel lar+Fibr ous
990 Broken-lamellar+Fibrous
1729 Broken-lamel lar+Fibrous
2250 Broken -1amel lar+F ibrous
3084 Fibrous
4500 Fibrous
5940 Fibrous
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Table 2 The variation of G /R with different

solidification rates,

R(mn /h) G /R(C /ot /sec)

7 5.25 x 10°%

15 2.18 x 108

92 2,52 x 10°
162 1.29 x 10°
320 4,83 x 10*
763 1.18 x 10 N

(b)
990 7 27 x 10°
1729 353 x10° Photo .1 Optical micrographs of the direczion —
2250 2 86 x 103 aily solidified Sn—Zn eutectic sho —
3084 1 63 x 10° wing the broken—lamellar structure
4500 9.6 “ 10° Growth rate = 7 mm/h
) (a; Transverse section ( X300)

PIA0 7.2 x10° (b) Longitudinal section ( X 300)
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(b)
. _ . ' Photo 5 Optial micrographs of the directionally
Photo.4 Optical micrographs of the direction— solidified Sn—Zn eutectic showing the
broken-lamellar fibrous structural
transition of the Zn—rich phase,
Growth rate — 763 an /h . (a) Growth ra.t:e = 990 mn/ h Longiiu—
dinal section ( X 500 )
(a) Transverse section (X800 ) (b) Growth rate = 990 m/h_Longit —
udinal section (X 750 )

ally solidified Sn—7Zn eutectic show—

ing the broken—lamellar Structure,

(b) Longitudinal section (X804 )
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Photo 6 Optical micrographs of the directionally solidified Sn—Zn eutectic showing
broken-lamellar

the
fibrous structural transition of the Zn rich phase,
(a) Growth rate =

(b) Growth rate =
(¢) Growth rate =

760 »m/ h Transverse section (X 300)
2,250 m /h_ Longitudinal section ( X600 )
3,085 m /h Longitudinal section (X800)

(c)

Photo 7 Optical micrograpns of the directionally solidified Sn—Zn eutectic showing the
o] & W E,

ibrous structural transition of the Zn — rich phase,

G90 s / h ,

hroken-1amellar

I

(a) Growth rate Transverse section ( X750 )
(b) Growth raite = 2,250 mn /h Longitudinal section ( X1 000 )

(¢c) Growth rate = 4 462 »mz /h Longitudinal section (X1,000 )
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(c)

Photo .8 Optical micrographs of the directionally solidified Sn—Zn eutectic showing

(a) Growth rate

=2 250 mm /h_Longitudinal section ( X450 )

(b) Growth rate = 2 250 »mn /h  Longitudinal Section (X1,200 )
(c¢) Growth rate = 163 mn /h_Longitudinal section (X 150)
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