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Effect of Surface grooves of Die on Molten Metal Fluidity of AC4C Aluminum Alloy

Yuki KATO™, Naomi NISHI™
*I Graduate school of Technologists, Institute of Technologists

*2 Department of Mechanical and Production Engineering, Institute of Technologist

Abstract The effects of V type groove of die surface, which is often applied to gravity die casting and low-pressure
casting, were evaluated by molten metal fluidity test of AC4C alloy. In the case of no coating, the effects of V-
groove of die surfaces on fluid flow were not recognized. However, in the case of coated die, the flow length
increases by V-groove. The flow length did not become long in the cross groove, but the flow in the direction
perpendicular to the flow direction was good.
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Fig. 1 Schematic drawing of experimental apparatus
Table 1 Chemical composition of AC4C aluminum alloy(mass%)
Cu Si Mg Fe Zn Ni Cr Ti Pb Sn Al
0.12 7.08 0.38 0.29 0.08 0.03 0.02 0.16 | 0.00 0.00 Bal.
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Fig. 2 Surface shape of insert die

Fig. 3 Cross-sectional shape of insert die
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Fig. 5 Mesh model of fluidity test experimental apparatus

Table 2 Mesh conditions

Non-groove | 9 grooves | 19 grooves
1,450,539 |2,225910 | 2,478,797
303,950 472,279 538,844

Number of tetra elements

Number of nodes

Table 3 Materials of experiment model

Materials| thermophysical properties
Thermophysical S50C JMatPro
Insulation Insulation ProCAST data base
Cast AC4C JMatPro
Air Air ProCAST data base

Table 4 Heat transfer coefficient between two materials

Material 1| Material 2 |kW/(m?-K)"!
Castings | Coated die 1
Castings |No coating die| 3

Insulation| Castings 0.1
Castings Air 0.01
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Tig. 6 Fluidity test pieces (Non-coat die)
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Fig. 7 Average flow length (Non-coat die)
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Fig. 8 Appearance of liquidity test pieces (coating die)
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Fig. 9 Average flow length (Coated die)
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Fig. 10 Shape of castings surface
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