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Study on the Transition Boiling and Characteristic Temperature in a
Cooling Curve during Water Quenching of Heated Metal

Synopsis:

Masashi MITSUTSUKA and Keiji FukupA

In previous investigations the transition boiling phenomenon has not been taken into consideration in

the cooling process of metals in the water.

This study is aimed to make clear the transition boiling phe—

nomenon by using silver rod being cooled in city water, and this transition region is shown in a cooling curve.
Surface temperature measurements of rod and high-speed photographs of boiling clearly evidence the
existence of an unstable transition boiling state between film boiling and nucleate boiling.
It is proposed that the finishing temperature of film boiling is defined as upper characteristic temper—
ature and the starting temperature of nucleate boiling as lower characteristic temperature in the cooling

curve.

It is also shown that the characteristic points on the boiling curve and vaporization curve are well cor—
respondent to the characteristic points on the cooling curve mentioned above.
(Received March 18, 1974)
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Fig. 1. Schematic illustration of the usual cooling

curve.
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Fig. 2. Details of silver rod.
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Fig. 3. Cooling curve of silver rod quenched in city
water (initial temp. of rod 800°C).
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Photo. 1. High-speed photographs of boiling.
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