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Fig. 1 Ladder marks on the vertical section of the 3D sand mold
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Table 1 Formulation of 3D printing water-based coating wg/%

Bk ANIER  PEEMAE L VERERREERT  PVA AR IEBEHIKT-70  JMIEAIDZ-200  BEEEAIYN- DK
70 30 0~25 0~25 0~2 0~1 02~0.5 0.3~0.6 02~0.5 iy

R2 AEBRZFIH S BIRIIE ST

Table 2 The compositions mixture ratio of coatings with different suspending agents wg /%

P B AIRIER PRI SCMERERREESS  PVA ERARE  TEIRIBEFIKT-70  THIEHIDZ-200  BEEAIYN- S
1 70 30 0 2.0 1 0.3 0.3 0.4 0.3 T
2 70 30 0.5 1.5 1 0.3 0.3 0.4 0.3 T
3 70 30 1.0 1.0 1 0.3 0.3 0.4 0.3 I
4 70 30 1.5 0.5 1 0.3 0.3 0.4 0.3 T
5 70 30 2.0 0 1 0.3 0.3 0.4 0.3 I
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Fig. 2 Leveling effect of 1*, 4", 5" coatings
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Table 3 The compositions mixture ratio of coatings with different binders

wy /%

JPe ik IR SRAMANE L CMERERREEER  PVA  ERIAR  TEIRIBESIKT-70  THIEHIDZ-200  BEEARIYN- K

%

1 70 30 1.5 0.5 1.2 0 0.3 0.4
2 70 30 1.5 0.5 0.9 0.3 0.3 0.4
3 70 30 1.5 0.5 0.6 0.6 0.3 0.4
4 70 30 1.5 0.5 0.3 0.9 0.3 0.4
5 70 30 1.5 0.5 0 1.2 0.3 0.4
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Fig. 3 Leveling effect of 1", 2", 4" coatings
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Table 4 Formulation of optimized 3D water-based coating

(c) 4

wg /%

BBER CINIER MR SRPERERREEMR  PVA BRI IEBEFIKT-70  iiDZ-200

BiIERIYN-  #I7K

70 30 L5 0.5 0.9 0.3 0.3 0.4 0.3 T
RS REIZHEEIEREE
Table 5 Performance index range of 3D water-based coating process
i WL WL % il A5 3 Jer M AL
(P6WM) /s /(g-cem’) ’Be’ 2h 24h /(Pa-s") /Pa
75~8 1.85~1.90 65~ 70 100 =98 10~15 5~10
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Fig. 4 Rheological curves of coatings
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Fig. 5 Relationships between drying temperature and
strength of sand sample with coating
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Table 6 Performance index of 3D water-based coating process after adjusted

i) W W B % il s 2 Jet H AL
/s ( DEFIH) /(g-cm?) ’Be’ 2h 24h /(Pa-s") /Pa
7.8 1.89 68 100 99.6 13 6
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Fig. 6 Sand core after flowing coating Fig. 7 Castmg after shakeout
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(1) 3DFTENRPEL (Y ) AKERFRFEIMEEE S ESEERERE. MATHENREERK, BRERSIT
5~10Pa-s", BAESERIZFITEIEI0~ 15 Pa,

(2) EVGBDITEIME (F) ARFFEARERBHTREENS C, HEEREFASEIS50 CHITTIE.

(3) SFMEF3DITEIWE (15 ) BiRGREAYEEERFIN65~70 Be' , 2 hEFMHEN100%, HiFiFHES
BRFHEREREN R FE, #E3DITENLREK.
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Development and Application of Water-Based Coating for 3D Printing
Sand Moulds and Cores for Steel Castings

LI Ling, YIN Shao-kui, TAN Rui, YU Rui-long, GAO Tian-jiao, HUANG Dan-zhong
(Shenyang Research Institute of Foundry Co., Ltd., State Key Laboratory of Light Alloy Foundry Technology for High—-End
Equipment, Shenyang 110022, Liaoning, China)

Abstract:

According to the characteristics of 3D printing sand mold (core), the effects of suspending agent and binder on
the rheology of 3D printing sand mold (core) water-based coating were studied, and the optimal formulation
was received. The influence of coating drying temperature on the strength of sand mold was tested, and the
optimal drying temperature was determined. Practical applications of research results suggest that the coating
is homogeneous and smooth, and the castings produced have good surface finish.
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