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Relationship Between Interfacial Heat Transfer Coefficient and
Interfacial Contact Evolution in Vacuum-Assisted High Pressure Die Casting
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Abstract; To investigate the relationship between interfacial heat transfer coefficient and evolution of interfacial contact
during vacuum-assisted high pressure die casting, a combined approach of neural network and numerical simulation was
adopted to obtain interfacial heat transfer coefficient and high-precision temperature field. By calculating the actual contact
area between casting and mold during solidification, the evolution process of interfacial contact in vacuum-assisted high
pressure die casting was studied. It is found that the variation trend of interfacial heat transfer coefficient is consistent with
that of the actual contact area. Based on the variation of the actual contact area, the evolution of interfacial contact is
divided into five stages. At different stages, pressure retards the decrease in the actual contact area by different actions and
enhances the interfacial heat transfer coefficient. At the third stage (C), pressure has a direct impact on the actual contact
area, resulting in a reduction of 8.5%—15.0%; at the fourth stage (D), the actual contact area is reduced by 49%.

Key words; high pressure die casting; boost pressure; finite element simulation; neural network; interfacial heat

transfer coefficient; interfacial contact; contact area

SRR D 5 B T LT 0 . UHBELE, TBEIS A% B i ST B ST B0 5
A ABPER ) 2 MR AR T B8R, T AT
WD T REREN . P b 4 L FE R, T A )
B S TR IR i (HPDC) T2, HiEh TSI B S | FI G 35 T e,
I T RIS IAE, B RIS SOBALMZE s 5 B A9 Ty 23R R o

O WimBH: 2025-08-28
EEWB . SR TR ARG 5 0 & 4 1 L 50 H (CSTB2022TIAD-DEX0011 ) ; 2 B 17 H AABE 24 5 4 A1 & R B 4 3 4 (( CSTB2024NSCQ-
LZX0151) ; Wi rg 44 B SR Fl24 6 43 (2023]150020)
YEE TN MAEE(1996—) T IR G N AR50, FENH R EHE AR EWIIT . E-mail:jianlin@ hnu.edu.cn
BIEEE.: 2VFA(1968—) , B IR HEY A 1+, 802, FENFRERREHFE TS . E-mail : luoxing_li@ hnu.edu.cn



55 1 )

A, 45 - 2 i Dl e T s A T R R L T AR Y SR R ST 187

S 3 14 5 T A 2R ORI ok BE 7 ERE 3
R Scheil FERYTHAF 11 5 4] 1 A b (19 [ A R A2 A
ST L Bl O o T B T A B RS R S B 4 fh i
U R ] P T A =348 e 45 2R RIS L3 i MRS 1
SR ST B 1 5 [ i e o S B 422 fih 1o AR A 2 AL 1S
O, LR IXSERHE | K B T4 Ak 4 1S ) o3l 5 AN BY
B, 2o 1 s 0 RIS 2 Xt A B BEA 2 )

1 SEE Tk

SR 71 IMPRESS-IIT 51 DCC280 Fe 5Lk 758
¥ FEEEHLERE 108 2 800 kN, f K4 R ST /7 40 MPa,
BEEAEL A HI13 40, G AE R AISIO S ik 3R &
&, HAbZE A g 1 R

®1 BRESUERS (REHH)

Table 1 Main elemental composition of Al alloy %

Si Mg Mn Ti v Cu Fe Zn Al
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Table 2 Experimental process parameters

SIGIRS TR A1/ MPa (BSHEE/ (m + s71) DU/ (m - 7)) B/ %
7

1 13 0.2 4 9
2 25 0.2 4 97
3 36 0.2 4 97
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Fig.1 Schematic program of mounting locations

of moving mold and sensor
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Fig.2 Finite element partitioning scheme and mesh generation
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Fig.3  Flowchart of neural network-based solution for

interfacial heat transfer coefficient
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Fig.4 Mold temperature measurement results
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Fig.5 Cavity pressure measurement results
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Fig.6  Surface roughness measurement results
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Fig.7 Prediction curve of interfacial heat transfer coefficient
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Fig.9 Segmentation of heat transfer process
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Fig. 10  Variation curve of actual-to-theoretical contact area ratio
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