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Table 1 Technical performance of 3DP hardener

FhJE/ (mPa-s) ¥/ (g-em®) BEREY% R %
25~45 1.30~1.38 24.5~26.0 1.0~2.0

+R2 IDPEERbIEREIRIR
Table 2 Technical performance of 3DP silica sand

Si0/% FIS4NEE/AFS  LOU%  fAIEZRE  MeAbfE/mL
=99.1 65 ~ 69 <0.2 <1.15 <50
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Table 3 Factors and levels for orthogonal experiment

K-
(A) WiErA/g (B) [ /g (C) WRMkt:Rl/g
1 10 5 25
2 20 15 50
3 30 25 75
4 40 35 100

(b) JTEMI LI
Ell 3DPiGNERE
Fig. 1 3DP testing samples
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Table 4 The testing results of properties of furan resin Table 7 24 h tensile strength range analysis of furan resin
for 3D printing for 3D printing
‘ (A) (B) A (C) B FhE  2hjrfisk 24 s K5 (SES
SR Tacs . .
WBIA KB YIBUER] mPa-s BEMPa BREUMPa - £ (o) wmag (B) WATME (C) BB
1 Al B1 Cl 6.15 0.60 1.77 L 186 105 179
2 Al B2 C2 7.25 0.82 1.81 K2 198 197 187
3 Al B3 C3 8.25 0.98 2.11 13 195 204 216
4 Al B4 C4 9.07 0.89 1.76 Kyt 1.99 184 1908
5 A2 Bl C2 6.85 0.83 1.78 WER 013 0.20 0.37
T [ BRI > ) > Gy
7 A2 B3 C4 9.38 0.90 224 Toheaie 30 2 100
8 A2 B4 C3 8.73 0.82 2.03
R %8 3DITENKRAR AR R L IEHR
10 A3 B2 Cc4 11.8 0.98 1.82 Table 8 Technical performance of furan resin for 3D
1 A3 B3 cl 1031 116 1.88 printing
12 A3 B4 2 12.98 0.96 1.95 T WUk pHIE B/ iR FIAGKIY EK s
13 A4 Bl C4 10.54 0.87 2.09 \ J /um (mPa-s) (ps-em™) (mN -m") /% BE/%
14 A4 B2 C3 15.01 0.80 2.34 AR A
5 A4 - © 129 0.88 192 73ipFR Pw<10 65 82 13.8 385 0.65 0.05
16 A4 B4 Cl 12.3 0.74 1.64 HEITASK
W De<10 65 97 10.5 373 059 0.08
5 FEBS MRS ERE SR
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Table 6 2 h tensile strength range analysis of furan resin PRTHENE: L = BAT LN REPRETAC A g SRS IE
fOI’ 3D printing L] ST RS (776w Mg BE a™ % EAE: A5
Did =008  pm D06 =00  ym Di0 =000 pm Dif=0106 pm ES=0112 pm
7J(E|Zgji,: % ME=010  um D50 =012 ym MM=018 m D90 = LIST  um E=0802 m
£ N nESHEE HESHANER
BHME (p) wmag (B) ME=Bg (C) TEmsiE/e - TTowaon |” [ [ #8s
HfE1 0.82 0.79 0.85 . Tomears [ WA
¥i{E2 0.87 0.88 0.87 g: w§ m x
¥M43 0.99 0.98 0.86 B il
#ti4 0.3 0.5 091 . e
e2ER 0.16 0.19 0.06 on Y 0 -
SN I [T - X i S W i
I 5T 242 1 > AUy > TR ) Eo DT ENKIERIS TR 4 7
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Fig. 2 Granularity of furan resin for 3D printing
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Fig. 3 Effect of the furan resin addition on bind strength
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Fig. 4 Effect of the furan resin addition on mould sand gas evolution
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Fig. 5 High-temperature compressive strength curve of samples
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Fig. 7 High-temperature expansion force curve of samples
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Fig. 8 VX2000 3D printer
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Study on the Preparation Process and Properties of Furan Resin for 3D
Printing Mold

TAN Rui, YIN Shao—kui, LOU Yan—chun, YU Rui-long, WANG Yan, BAI Jin—chun, LIU Jia—jun, LI Yan-hai

(Shenyang Research Institute of Foundry Co., Ltd., State Key Laboratory of Light Alloy Casting Technology for Hi
Equipment, Shenyang 110022, Liaoning, China)

Abstract:

The effect of resorcinol and bisphenol A, prepolymer modifier on the properties of furan resin for mold 3D
printing was studied. The synthesis process of furan resin for 3D printing was optimized. Normal and high
temperature properties of the 3D printed samples were tested. Application verification was also performed.
The results show that the granularity of the resin is Dgy < 1.0 pum, the viscosity is 8.2 mPa - s. When the
added amount of the hardener is 0.22% of the weight of silicon sand and the furan resin is 1.43% of the weight
of silicon sand, the tensile strength of the 3D printed sand mold is 2.20 MPa, the flexural strength is 5.55 MPa,
the gas evolution at 850 °C is 9.5 mL/g, and the size accuracy of the printed sand mold is + 0.23 mm.
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furan resin for mold 3D printing; granularity; normal temperature properties; high temperature properties
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