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Observation of Vapor Film around a High Temperature Small Metal Sphere during Water Quenching

Mitsuyoshi SHIMAOKA and Shigeto NAKAMURA

Observation of the vapor film formed around a small ball probe and its collapse process is indispensable to clear the boiling

phenomenon during water quenching of the high temperature probe. The quenching experiments using a inconel 600 ball

probe of 4mm in diameter have been performed with the test system which was restructured and improved by Arimoto follows

Tawara’s concept. This probe is fixed to the top of a rotary arm of 100mm in turning radius. The experimental conditions are as

follows, water subcooling are 55 — 85°C, the tangential velocities of probe are 15 — 70mm/s, respectively. Video images have

photographed in the conditions of frame rate of 1/30s and of shutter opening time of 1/1000s. Obtained cooling curves showed

good repeatability in the same quenching condition. The vapor film formed around the probe collapsed from the staked part

of the thermocouple inserted the probe. The collapsing direction of vapor film depended on the probe velocity rather than the

water subcooling.
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Fig. 4 Cooling curves of Inconel 600 sphere probe during water
quenching.
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