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Effects of Spray Pressure on Interfacial Heat Transfer of H13 Steel
during Spray Cooling
Wang Zichao, Zhao Haidong, Wang Guo, Lei Yuegin
(National Engineering Research Centre of Near-net Shape Forming for Metallic Materials,
South China University of Technology)

Abstract: To accurately calculate the mould temperature field during the spray process of die casting process, the
interfacial heat transfer coefficient (IHTC) between the mould and the spray medium is an extremely important
thermo-physical parameter. A spray experiment was conducted with different spray pressures, in which the tem-
perature history throughout the spray cooling process of H13 steel plate was recorded. The IHTC at the different
spray pressures was calculated by utilizing the nonlinear estimation method. The interface morphology and heat
transfer characteristics within the spray cooling process were investiagted, and the influence of spray pressures on
the IHTC was expounded. The results show that the interface can be divided into wet and dry zone, where the
former significantly affects the heat transfer behavior on the interface. It is found that high spray pressure has a
positive effect on improving peak IHTC, whereas it impedes the expansion of wet zone and delays the peak of
IHTC.
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Tab.1 Chemical compositions of the experimental H13 steel %

wp
C Cr Mn Si Mo \% Fe
0.39 5.2 0.4 1.1 1.2 0.95 3
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Fig.1 Schematic diagram of spray cooling experiment
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Fig.2 Schematic diagram of layout of temperature

measurement points and spray zones
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Tab.2 Parameters of the spray cooling experiment

o ”J'i%;r/g:jj/ g 55F g B/ o WEST Y/ W R/

a mm MPa mm
1 0.2 200 7 0.4 300
2 0.3 200 8 0.5 300
3 0.4 200 9 0.2 400
4 0.5 200 10 0.3 400
5 0.2 300 11 0.4 400
6 0.3 300 12 0.5 400
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Fig.3 Flow chart of inverse calculation based on ANSYS
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Tab.3 Thermo-physical properties of H13 steel

I/ W/ HA/ W/
C (Wem ' +C)  (Jekg '+C ) (kgem ®)
25 25 460 7 810
300 27.4 512 7 640
500 28.9 548 7627
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Tab.4 Distribution of sprayzones
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Fig.4 Measured temperature of the H13 plate under
spray height of 300 mm
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Fig.6 Time-IHTC curves with different spray pressures under height of 300 mm
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Effects of Current Mutation on Electromagnetic Field and Solidified Microstructure

in Semi-solid A356 Aluminum Alloy under Electromagnetic Stirring

Hong Xin, Liu Zheng, Zhang Kewei, Tang Jinghong
(School of Mechanical and Electrical Engineering. Jiangxi University of Science and Technology)
Abstract : Based on numerical simulation methods, a two-dimensional electromagnetic field finite element model of
aluminum alloy melt was established, and the effects of current mutation and different electromagnetic frequency
on the magnetic induction intensity, electromagnetic force and primary phase of semi-solid aluminum alloy melt
were investigated. The results reveal that under the same current mutation, the electromagnetic force and mag-
netic induction intensity are firstly increased and then decreased with the increase of the electromagnetic stirring
frequency, reaching the maximum value at 25 Hz. Under the same electromagnetic frequency, the electromagnet-
ic force and magnetic induction intensity are increased with the increase of the amplitude of current mutation, and
the maximum value appears when current mutates from 2 A to 6 A. In the case of the optimal stirring frequency
(25 Hz) and the mutation current (2~6 A), the shape factor and average equal-area circle diameter of the prima-
ry phase are 0.71 and 118 um, respectively.
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