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Microstructural Evolution in the Unidirectional
Heat Treatment of Cu-35%Sn Alloys

K. J. Choi, T. G. Jee, J. S. Park
Dept. of Metallurgical Engineering, Hongik Univ., Chochiwon, 339-701, Korea

Abstract A specimen of Cu-35%Sn alloy has been subjected to the unidirectional heat treatment in an attempt
to examine the evolution of microstructures under varying thermal conditions. The specimen was cast in the form
of a cylinder 10 mm in diameter and 200 mm in length, which was then installed in the temperature gradient field
established inside a vertical tube furnace. The furnace temperature was adjusted to make the upper part at
750°C and bottom end part at 300°C of the specimen. The experiment was terminated by dropping it into water
after the 30 minutes holding at given temperature. By the rapid cooling, the high temperature phases, y and ¢,
were retained at ambient temperature with some of y phase transformed to £ phase, especially at the grain
boundaries of y phase. The presence of € phase was found to determine the nature of phase transformations of
the { phase undergoes upon cooling. In the close area of the € phase, € phase grew separately out of { and adds
to the preexisting € whereas in areas away from g, both § and € grew simultaneously out of { and formed a
lamella eutectoid structure. The transformation to 6 was found to occur only in slow cooling. The hardness on
each phase showed that the retained phases, y and £, could be plastically deformed without brittle fracture while
the phases, € and 8, were too brittle to be deformed.
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Fig. 1. Cu-Sn phase diagram.
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Fig. 2. Microstructures of as-cast Cu-35wt%$Sn alloy ;
(a) optical image (b) SEM image.
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Fig. 3. Optical micrographs with Rockwell hardness indentation(B-scale, 100 kgf) of the as-cast Cu-35wt%Sn alloy ; (a)

indentation and its surroundings, (b) magnified view of (a).
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Fig. 4. Continuous microstructure of specimen after temperature gradient heat-treatment.
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(a)
Fig. 5. Enlarged microstructures of area 1 in the Fig. 4 ; (a) optical image and (b) SEM image.
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Fig. 6. Microstructures of speciemen after water quenched at 790°C of Cu-35wt%Sn alloy ; (a) optical image and (b)
SEM image.

(b)

28 Roleh. 1998 7 49} 059 ARRA 4
BE U%-e g, 2998 20 7 A% TS e,
3992 A% 8 B o, 499 LA o,
59998 543 e Jo2 P k. ol 7
Sle] WA R chea Ao,

O 12 BAE 99

Fig. 5a= Fig. 40l 12 ¥A1® 99< i %
& A0 E iR yJo g FHof 9lov)
77d AAEA GROl edo] AH Qe Ho=
[T G710l Uehd e 2 FRTRYo)A] A
A Aoz At} o|F 3t A AR
2l Fig. 5bhollMde 12 ¥A1E A ARYUS 282
BAE e A4S B 4 ) ayel 18 74 29
g dog HAIE EDS BAET 1, 20049 S




324 A -

Fig. 7. Enlarged microstructure of area 2 in the Fig. 4.
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Fig. 8. Enlarged microstructure around boundary of
areas 3 and 4 in the Fig. 4.
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Fig. 10. Enlarged microstructure around boundary of
areas 4 and 5 in the Fig. 4.
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Fig. 11. Enlarged microstructures of left side area 5 in the Fig. 4 ; (a) optical image and (b) SEM image.
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Fig. 12. Enlarged microstructures of right side area 5 in the Fig. 4 ; (a) optical image and (b) SEM image.
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Fig. 13. Optical micrograph with microhardeness
indentation of the 7 phase.
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Fig. 14. Optical micrographs with Rockwell hardeness indentation(B-scale 100kg) of the ¥ phase ; (2) Cu-26wt%Sn

and (b) Cu-28wt%3Sn.
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Fig. 15. Optical micrograph with microhardeness
indentation of the 6 phase.

Fig. 16. Optical micrograph with microhardeness
indentation of the { phase.

Fig. 17. Optical micrograph with microhardeness
indentation of the € phase.
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