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Table 1 Basic formula of water-based coating for the 3D printing sand core g
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Fig. 1 Diagram of wet coating thickness gauge
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Table 2 Additions of the sodium bentonite and attapulgite

5553 BELREE 1-/g U1 i - /g
1 18 0

1-1 15 3

12 12 6

13 9 9

1-4 6 12

15 3 15
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Table 3 Additions of the sodium bentonite and sepiolite

5 BhEERZIE 1-/g ifuflg
1 18 0
2-1 15 3
2-2 12 6
2-3 9 9
2-4 6 12
2-5 3 15
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Table 4 Effects of sodium bentonite and attapulgite on properties
of the water-based coating for the 3D printing sand core

i 2 L EERI% JER(E/ (mPa-s) filZE3e/% Wik)2 )RR /mm

1 97 2650 4.1 0.30~0.35
1-1 98 2684 45 0.30~0.35
1-2 99 2723 5.8 0.35~0.40
1-3 99 2789 6.5 0.40~0.45
1-4 99 2810 7.1 0.40~0.45
1-5 99 2855 7.9 0.45~0.50

14 000
12000
10000 f
é 8000 |
pi
Z 6000 f
- 4000
2000 f
(1] L 1 L I
0.4 0.8 n 4n
W /s
E2 ERELSM LSRR 3DITENELE RKEREE]
/}ILXEQ§

Fig. 2 Rheological curve diagram of the water-based coating for the 3D
printing sand core with combination of the sodium bentonite and attapulgite
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Fig. 3 Flowing effects of the water-based coating for the 3D printing

sand core with combination of the sodium bentonite and attapulgite
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Table 5 Effects of sodium bentonite and sepiolite on properties
of the water-based coating for the 3D printing sand core

JMRAE/ (mPa-s) fil 5 3/% IR JZIERE /mm

ST 2 hEIT%1%

1 97 2 650 4.1 0.30~0.35
2-1 98 2 696 5.7 0.40~0.45
2-2 98 2782 6.9 0.40~0.45
2-3 98 2 845 7.6 0.50~0.55
2-4 98 2901 8.2 0.55~0.60
2-5 99 2988 9.5 0.55~0.60
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Fig. 4 Rheological curves of the water-based coating for the 3D printing
sand core with combination of the sodium bentonite and sepiolite
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Fig. 5 Flowing effects of the water-based coating for the 3D printing
sand core with combination of the sodium bentonite and sepiolite
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Fig. 6 Flowing effects of the water-based coating for the 3D printing
sand core with the rheological additives
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Table 6 Formula of the water-based coating for the 3D printing sand core g
FEky E[EIES SRR TR TR M AR B afifoK
350 150 18 25 0.15 0.8 0.2 200
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Table 7 Effects of the rheological additive on properties of
the water-based coating for the 3D printing sand core

Fi5r 2 hETER% S A/ (mPa-s) filAs#/% a2 5 R Imm

1" 97 2581 3.8 0.30~0.35
1-3* 99 2687 5.8 0.40~0.45
1-5" 99 2808 7.1 0.40~0.45
2-2" 98 2722 6.1 0.35~0.40
2-5° 99 2945 9.1 0.50~0.55
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Table 8 Rheological property parameters of the water-
based coating for the 3D printing sand core

2 hBTE% 1% JERME/ (mPa-s)  filleR/9% JRIRZFEE/mm

=97 2 690~2 790 5.5~6.5 0.35~0.45
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Table 9 Recommended formulas of the water-based coating for the 3D printing sand core

e Luokylg ARG ANIEEEIE 1 /g MfhHEL/g RNy RERRG TSRl ERlg 4idokig
1 350 150 12 6 0 25 0.15 0.8 200
2 350 150 9 9 0 25 0.15 0.8 200
3 350 150 15 0 3 25 0.15 0.8 200
SEH:

[1] BiE, =3, 128, & DR EN B HEMIGIR BRIS R [J]. TUCHERL, 2019 (2) : 38-40.
[2] MEET U, THARMALINGAM S, MOHAMED E L, et al. 3D printing for rapid sand casting-A review [J]. Journal of Manufacturing

Processes, 2017 (29) : 211-220.

[38] ®iE IRRERTFEE [J]. EiEiRk, 2007, 45 (6) . 35-36.

[4] ERFE DELRBAOREFFIE R AT ERIAR ). $51&, 1983 (2) : 36-38.

[5] Z2F. EtR T 24 R EMN A [I]. e, 1998, 13 (1) . 67-73.
[6] ZREE MR THISIME RN HIBIERFSS [D]. =M MBI AZ, 2012
[71 FHEE. EeANNEMERERIRTT M5 [D]. ME: MBS, 2021

Research on Rheological Properties of Water-Based Coating for 3D
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Abstract:

The paper researched the effects of rheological properties on suspension rate, rheological properties and
flowing effect of the water-based coating for 3D printing sand core with different suspension agents.
Through experiments, the recommended formulas of the water-based coating for 3D printing sand core were
determined under the coating method of flowing. The results showed that, by adding attapulgite or sepiolite
into sodium bentonite, the yield value, thixotropy rate and wet coating thickness of the water-based coating
for the 3D printing sand core were improved. And the surface smoothness of the coating was improved.
The addition of the sepiolite had a more obvious effect on the yield value, thixotropy rate and wet coating
thickness. For refractory aggregate combinations in this paper, the yield value range of the water-based flow
coating for the 3D printing sand core should be in 2 690-2 790 mPa - s, the thixotropic rate ranges from 5.5%
to 6.5%. Under the condition of selecting the appropriate combination of suspending agents, the rheological
effect of the coating could meet the requirements without adding the rheological additive.

Key words: 3D printing sand core; water-based coating; rheological properties
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