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Development and validation of prediction models of heat transfer
coefficient peak value during metal casting process
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Abstract: The new predictive model of metal casting interfacial heat transfer coefficient peak value (/,,,) was proposed
by improving Hamasaiid’s model. The surface tension was introduced into the model, its impact on the interfacial heat
transfer was quantitatively studied. A356 aluminum alloy gravity die casting experiments were performed in order to
validate the model. The results show that the 4,,,, value calculated by the inverse heat conduction method is about 5944
W/(m2-K), the result of Hamasaiid’s model is about 7987 W/(m2-K), and the error is about 34%. The h,,,, value calculated
by the new model is about 6228 W/(m”K), and the error is about 5%, but if the surface tension is considered, the result is
about 5992 W/(m>K), and the error is about 1%. The calculation accuracy of the new model was greatly improved, the
calculation results are in good agreement with the inverse results. The surface tension has a certain impact on the
calculation accuracy.
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Schematic diagram of longitudinal section of die

surface
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Fig. 2 Original topography contours of mold surface (dotted

line) and transformed morphology profile (solid line)
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T2 45 SRS

Table 2 45 steel chemical composition (mass fraction, %)

C Si Mn

Cr Ni Cu Fe

0.42-0.50 0.17-0.37 0.50—-0.80

<0.25 <0.30 <0.25 Bal.
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Table 3 Other experimental parameters

R,/um Ryp/pm Py/Pa P,/Pa
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Fig. 5 Temperature curves measured by thermocouple
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