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Abstract

The design of the Metal mold casting should consider several variables such as the material properties and shape of the mold. In
particular, the thermal stress generated by the thermal expansion and contraction depending on the thermal gradient of the mold
causes partial plastic deformation on the mold, which causes damage or fracture of the cast. Consequently, the thermal deformation
along with thermal stress leads to thermal deformation of the cast itself, In this study, the temperature analysis of the cast and mold
is simulated by FDM to control the thermal deformation and stress as a result of the thermal gradient of mold. Using the results
from FDM simulation, the thermal deformation and stress are analyzed by FEM and, the optimal mold design with minimum

thermal deformation of the cast is suggested.

Key words : FDM, FEM, AC4CH, GCD50, Thermal stress, Thermal deformation, Cast Mold Design.
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(a)
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Fig. 1. Cast of AC4CH aluminum alloy and mold system ; (a) Cast,
(b) Mold system

Table 1. Material properties of AC4CH; (a) Thermal properties, (b)

Mechanical properties
(@)
. . Heat
Temp Density Specific Heat .
. 3 Conductivity
("0 (kg/m’) (callg) (cal/emg)
25 2663 0.207 0.361
100 2651 0214 0.363
200 2647 0.225 0.368
300 2598 0.238 0.365
400 2585 0.252 0.375
(b)
Young . Expansion Yield
12321)‘) Modulus Pg:égn Coefticient Stress
(Pa) (K™ (Pa)
25 72.5109 0.33 21.010-6 185106
100 72.0109 0.33 21.510-6 183106
200 65.5109 0.34 22.510-6 141106
300 48.0109 0.35 23.510-6 51106
400 26109 0.38 24.010-6 26106
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Fig. 2. CAD model of cast and mold system.
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Fig. 3. Mesh used for FEM analysis.
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Fig. 4. Temperature analysis results of cast and mold.
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point 7

point 1
paint 2
point 3
point 4

Fig. 8. Measuring point of cast for deformation analysis.

Table 3. Result of deformation analysis for Bulk head cast.

4] [mm]

Deformation ( Y-axis) analysis of the cast

Measuring  Existing Improvement Improvement Improvement

Point Method 1 2 3
Point 1 -1.212 -1.229 -0.1212 0.6612
Point 2 -1.205 -1.223 -0.1207 0.6632
Point 3 -2.028 -2.416 -2.028 0.0740
Point 4 -2.220 -2.258 -2.220 -0.0932
Point 5 -1.222 -1.237 -1.222 0.3704
Point 6 -2.452 -2.488 -2.452 -0.4296
Point 7 -2.128 -2.162 -2.128 -0.0964
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