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Effect of Digital Flexible Extrusion Process on the Properties of Sand Mold

GUO Lijun, SHAN Zhongde, LIU Limin

(State Key Laboratory of Advanced Forming Technology and Equipment, China Academy of Machinery Science and
Technology, Beijing 100044, China)

Abstract: In order to make the digital flexible extrusion sand mold have excellent sand mold properties, the influence of
the digital flexible extrusion technology on the sand mold properties was studied. The results show that the tensile strength
of sand mold increases with the increase of extrusion pressure when the resin content is low. When the resin content is
greater than 2.4%, the tensile strength of sand mold decreases with the increase of extrusion pressure. With the increase of
content, the tensile strength of sand mold increases. Under the same condition of resin content, sand permeability decreases
with the increase of extrusion pressure. Under the premise of certain resin content, when the extrusion pressure is less than
0.15 MPa, the compactness of the sand mold increases with the increase of the extrusion pressure. When the extrusion
pressure is greater than 0.15 MPa, the impact of the extrusion pressure on the compactness of the sand mold is less.
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Tab.1 Test material specifications
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Fig.1 Digital flexible extrusion forming equipment
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Fig.2 Flexible extrusion array
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Tab.2 Effect of extrusion pressure on tensile strength of

sand mold
AR 5 A [ 5% TR FE 5 10 84 ) T 58 S /MPa
w(%) 0 0.15 0.30 0.45 0.60
1.6 1.680 7 2.0218 2.016 6 2.0345 2.096 5
2.0 2.065 3 2.2618 2.3642 23771 24184
24 1.986 7 2.2673 2.1233 2.0109 2.0814
2.8 2.860 7 2.556 7 26127 2364 1 2.508 6
32 32893 3.0196 29831 3.108 9 3.0847
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Fig.3 Schematic diagram of flexible extrusion
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Fig.4 Sand sample cutting
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Fig.5 The effect of extrusion strength on the tensile strength of
sand mold
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Tab.3 The effect of extrusion on permeability of sand mold

LTS N TR B He He 5 T Bb Y i i Ut
w(%) OMPa 0.15MPa 030MPa 0.45MPa 0.60 MPa
1.6 104 88 85 70 69
2.0 73 68 65 70 63
24 65 63 60 65 65
2.8 73 69 70 68 62
3.2 49 51 52 50 49
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Fig.6 The effect of extrusion on permeability of sand mold
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Tab.4 The compactness of sand mold under different
extrusion pressure

PR B AEMIES EDRMNELE /g-cm?
/MPa 1.6% 2.0% 2.4% 2.8% 3.2%
0 1.651 1.878 1.901 1.903 1.905
0.15 1.577 1.889 1.904 1.901 1.903
0.30 1.534 1.886 1.907 1.907 1.908
0.45 1.511 1.891 1.901 1.907 1.907
0.60 1.507 1.894 1.903 1.909 1.909
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Fig.7 The effect of extrusion on compatibility of sand mold
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