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Preparation parameters of vertical continuous
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Fig. 1 Schematic diagram of sampling position of cross

section of alloy ingots
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Fig. 2 Micromorphologies of alloy ingots under 1400 C at different positions shown in Fig. 1: (a) Position 1; (b) Position 2;
(c) Position 3; (d) Position 4; (e) Position 5 (f) Position 6; (g) Position 7; (h) Position 8
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Fig. 3 Micromorphologies of alloy ingots under 1280 “C at different positions shown in Fig. 1: (a) Position 1; (b) Position 2;
(c) Position 3; (d) Position 4; (e) Position 5 (f) Position 6; (g) Position 7; (h) Position 8
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Fig. 4 Micromorphologies of alloy ingots under 1235 °C at different positions shown in Fig. 1: (a) Position 1; (b) Position 2;
(c) Position 3; (d) Position 4; (e) Position 5 (f) Position 6; (g) Position 7; (h) Position 8
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Fig. 5 SEM image(a) and EDS results(b) of Cu-15Ni-8Sn

alloy ingots
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Fig. 6 Segregation rates at different locations under

different pouring temperatures
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Fig. 7 Area ratio of various types of segregation points at

different pouring temperatures: (a) Type 1; (b) Type II;
(c) Type III
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Segregation characteristic of vertical continuous casting
Cu-15Ni-8Sn alloy ingot based on fractal dimension

NIU Dong-xin', PAN De-qing', ZHONG Min>*, WU Yuan®®, LUO Zong-giang', ZHANG Wei-wen'

(1. School of Mechanical and Automotive Engineering, South China University of Technology,
Guangzhou 510640, China;
2. Shantou Huaxing Metallurgical Equipment Co., Ltd., Shantou 515063, China;
3. Shantou Huaxing (Raoping) Copper Co., Ltd., Raoping 515726, China)

Abstract: In this work, Cu-15Ni-8Sn alloy ingot with diameter of 160mm was prepared by vertical continuous
casting. Based on fractal dimension, the structure in homogeneity in Cu-15Ni-8Sn alloy was investigated. The
results show that microstructure of Cu-15Ni-8Sn alloy consists of dendrite structure and segregation structure, and
the fractal dimension of dendrite structure can be used as an important index to measure the microstructure in
homogeneity. Under the pouring temperature of 1280 °‘C, with the increase of fractal dimension of dendrite
structure, the segregation rate decreases from 32% to 12.5%. At the same time, the area proportion of segregation
point I decreases from 60% to 10%, and that of segregation point II increases from 35% to 80%, which
indicates that large segregation points gradually change to small segregation points. Moreover, compared with the
secondary dendrite spacing, the fractal dimension compensates for the limitation of secondary dendrite spacing in
describing the dendrite morphology of Cu-15Ni-8Sn alloy. Additionally, the fractal dimension of dendrite structure
and the fractal dimension of segregation structure are positively correlated. Under the pouring temperature of
1280 °C, the fractal dimension of segregation structure increases from 1.15 to 1.45 with the increase of fractal
dimension of dendrite structure. The lower pouring temperature is beneficial to obtain the ingot with lower
segregation rate and more uniform microstructure distribution.

Key words: Cu-15Ni-8Sn alloy ingot; fractal dimension; segregation characteristic; vertical continuous casting
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