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Rapid solidification of SmrSb peritectic alloy

GUAN Xiang-feng, ZHU Ding-yi, CHEN Lrjuan, TANG Wei
(School of Materials Science and Engineering, Fuzhou University, Fuzhou 350002, China)

Abstract: A new containerless rapid solidification device used to prepare Sm-Sb journal bearing alloys was developed.
Based on the theory of heat flux, the cooling rate of Sn-16% Sb hyperperitectic alloy prepared by the device was calculated
by means of modes of heat transfer and physics. The calculation results indicate that the cooling rate of a 4mm size droplet
is 3.1 X 10°K/s and the cooling rate of a 0. Imm size droplet is 10° K/s. The experiment results show that the rapidlyso-
lidified Sr16% Sb hyperperitectic alloy exhibits notably refined grain and highly dispersed primary intermetallic SnSh

phase, indicating that the device achieved grain refinement effects.
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Fig.1 Sketch of containerless rapid

solidification device
1 —Collector; 2 —Room-temperature silicone oil;

3 —Glass tube; 4 —Heat generator;
5 —High-temperature silicone oil;

6 —Sealing plug; 7 —Glass smelting chamber;
8 —Liquid metal; 9 —Rotary valve;

10 —Overflow hole; 11 —Silicone oil receptor;
12 —Force pump; 13 —Fixed base;

14 —Infrared thermoscope
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Table 1 Thermophysical properties of
Sn-16% Sb hyperperitectic alloy

AH ./ (Jg ) @ (kgom™?) e/ (Jokg K™ )
69. 936 7213. 8 231.1

o/ (Jem™?) T/ K Q/(Jemol™ ')
0.118 581 1136. 1
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Table 2 Thermophysical properties of

silicone oil and N, gas

Quenching medium £/ (Wem™ 2K~ 1) O/ (kg*m™?)
Silicone oil ['¥ 0. 145 884. 10
N, gast '™ 0. 026 1.16
Quenching medium I/ (Nes*m™ ?) e/ (Jog™ *K™ 1)
Silicon oil (4! 0. 486 1. 909
N, gas' ™! 1.780% 107 ° 1. 040
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Fig. 2 Relationships of cooling rate

vs droplet diameter and
nucleation temperature
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Fig. 3 Relationship of cooling rate vs
diameter of droplets at 550K
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Fig. 4 Relationships of cooling rate vs
diameter of droplets in different

quenching mediums
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Fig. 5 Relationships of nucleation undercooling

Vs droplet diameter with different catalyst
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Fig. 6 Particle size normal distribution of
Sn-16% Sb hyperperitectic alloy
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Fig. 7 Morphology of some large size
droplets of Snr16% Sb hyperperitectic alloy
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Fig. 8 Phase diagram of Sn-Sb alloy
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Fig. 9 Microstructures of Sn-16% Sb
hyperperitectic alloys at

different undercoolings

(a) —AT = 3K, slow solidification structure;
(b) —AT = 12K, macroscopic segregation structure
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Fig. 10 Microstructures of rapid solidification

droplets of Sn-16% Sb hyperperitectic alloys

(a) —D= 3.7mm, faceted primary intermetallic phase;
(b) =D = 0. 1mm, highly dispersed primary particles
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