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A Study on the Heat Transfer of the High Temperature
Metals in Quenching
Ist Report; Subcooled Transient Boiling Heat Transfer and Cooling Curves
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Abstract

The quenching of steels by water is one of the imprtant problems in the applications of heat
treatment, but the fundamental researches by way of theoretical approaches have not been
satisfactorily improbed yet. This study aimed at measuring the exact subcooled transient boiling
curve for cylindrical specimens and at conducting the analytical researches into the prediction of
cooling curves, including the latent heat of phase transformation of steel. Experiments of quench-
ing were made with cylindrical specimens of carbon steel S45C of diameters from 12 to 30 mm and
with Cu specimens of 12 mm diameter respectively. The internal temperature of specimens during
the quenching process was measured by C-A sheathed thermocouple. The heat fluxes were
numerically calculated by the numerical method of inverse heat conduction problem, using the
measured inner temperature of specimen as a boundary condition. In case of 47Ts,=80K, gs
is as follows. gs=2.02X10° 47T e:*® | ATs: <500 K. And the numerical analysis of unsteady heat
conduction during the quenching process was made and the cooling curves were calculated by
TDMA method.
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Fig. 1 Schematic diagram of experimental apparatus
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