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20 minfOIALBRE . X, YA EEIE100 CHF20 minfIRIHERE . ARERKE: EERE
HIMKRREERIE, 712529 - cm®, WOREAIHFRBERA, F1.3059 - cm®; TR
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WHREER—MAEEREHERNEFENMNG L, M=4FTED (Three
dimensional printing, 3DP) ARZ—MIEHHIE (AM) R, HREEBTZRA
B, ZEARBHEANAREBRISHHESIBE AR —, Z4HEIFTED ( Three
dimensional sand printing, 3DSP, LA T&#R3DSP ) fARRAMAGEFIEERL A,
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Table 1 Chemical composition of cast steel sand ~ wg/%
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Table 2 Particle size distribution of cast steel sand
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Fig. 1 Sample design and photos of samples
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Fig. 2 The powder density of the four particle gradations
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Fig. 3 The 24 h tensile strength of the four particle gradations at room
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Fig. 4 The tensile strength of drying at 100 °C for 20 min of the four
particle gradations
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Fig. 5 The microstructure of the bonded bridge pore
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Fig. 6 The dimensions of the four particle gradations in the X Y directions
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Effects of Particle Gradation of Base Sand on Performance of Additive
Manufacturing Sand Mold

GUO Shu-ren, LIN Shao-kai, CAO Hua-tang, LIU Xin-wang, DONG Xuan-pu
(State Key Laboratory of Materials Processing and Die & Mold Technology, Huazhong University of Science and Technology,
Wuhan 430074, Hubei, China)

Abstract:

Based on Fuller Thompson theory, the effects of continuous gradation, uniform gradation, gap gradation of
the base sand on the 3DP sand mold performance are studied. The powder bed density under four particle
gradations conditions, the tensile strength of drying at room temperature for 24 h and 100 °C for 20 min, and
the dimensional accuracy of drying at normal temperature and 100 °C for 20 minutes in X and Y directions
were tested respectively. The study indicates that the continuous gradation has the lowest powder density of
1.252 g - cm®, and the uniform-gradation has the highest powder density of 1.305 g - cm™; The uniform-
gradation has the highest tensile strength at room temperature of 24 h, when the inkjet volume is 150%, the
tensile strength is 2.356 MPa, and the continuous gradation has the lowest tensile strength of 1.581 MPa; the
tensile strength of drying at 100 °C for 20 min is significantly higher than that at room temperature of 24 h,
when the inject volume is 200%, the drying strength is increased by 42.41%; when the inject volume is 200%,
the continuous gradation has the highest dimensional accuracy in the X and Y directions, the dimensional
error in the X direction is +0.21 mm, and the dimensional error in the Y direction is +0.26 mm; the uniform-
gradation has the highest dimensional error, the dimensional error in the X direction is +0.55 mm, and the
dimensional error in the Y direction is +0.67 mm; the dimensional error of four particle gradations after drying
is obviously smaller than that of 24 h at normal temperature.

Key words:
3D sand printing; particle gradation; tensile strength; dimensional accuracy
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