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Experimental Study on Vapor Explosion
With Low-Temperture Molten Stannum

LI Tian-shu, YANG Yan-hua, YUAN Ming-hao, HU Zhi-hua
(School of Nuclear Science and Engineering., Shanghai Jiaotong University, Shanghai 200240, China)

Abstract; In order to investigate the mechanism of fragmentation in vapor explosion, a
simple experiment facility for low-temperature molten material into water was designed.
Three molten materials and water interaction experiment of different experimental
conditions were carried out. In one of them, the vapor explosion was observed. The
debrises of different experiments were collected and comparisons were made for each
other: the mean debris of vapor explosion experiment is smaller. The experimental
results show that the metal category and temperature all have great effects on the jet
fragmentation and vapor explosion. The pure tin water interaction could result in vapor
explosion. The Taylor instability has a great effect on the breakup of the jet.
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Fig. 1 Scheme of experiment facility
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Fig. 2 Scheme of furnace
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Table 1 Pure tin chemical constitution and mechanical property
215/ %
Cd HoAil J1ERE
Sn Cu Pb Zn Al Sh Fe Bi As
Fe+ Al+Zn Jo¥ll
i EG il i
Akt 5.5~6.5 0. 35 0.01 0.01 7.0~8.0 0.1 0.03 0.1 <0. 15 0.55
27HBS
F2 EHTR
Table 2 Experimental conditions
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Jet N o N 4 _ %
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1 [SEaniL) 7K 600 W 21 20 0.2 H 132
2 HHa4E 7K 600 HR 21 20 0.2 W R 132
3 W E4 K 300 I 21 20 0.2 W 132
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Fig. 3 Pictures of 600 °C pure tin vapor explosion
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Fig. 4 Pictures of 600 ‘C tin alloy penetrating into water
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Fig.5 Pictures of 300 ‘C tin alloy penetrating into water
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Fig. 6 Debris picture of 600 ‘C pure tin
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Fig. 7 Debris size of 600 “C pure tin
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