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Fig. 1 Equipment used for printing sand molds
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Fig. 2 Effect of dimension length on shrinkage
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Fig. 3 Effect of curing agent content on shrinkage
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Fig. 4 Effect of binder content on shrinkage
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Fig. 5 Effect of sand mesh size on shrinkage
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Fig. 6 Relationship between the shrinkage and process parameters
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Table 1 Print parameters of the sand shrinkage rate

FPe EHERIE % RIIRIARE/% RS H %
1 0.4 3.03 100/200
2 05 3.03 100/200
3 0.4 3.87 100/200
4 0.4 3.03 70/140
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Table 2 Shrinkage rates of the sand mold with different
curing agent contents and sand mesh numbers
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Fig. 7 Relationship between the curing agent content, sand mesh
number and shrinkage



2022 SE5HAIET1E

Fi2S 70.32%~0.36%, SLEHREMFIEZE0.3%AT,
W 4522 F10.062%12 5 210.097%, W HEZ=IZES56% . 1T
R B ERE TS EMEIINMIEN, SEHHEE
0.3%#8EtL, 0.5%HIELFIS TNV RN BXRIES T
0.21%~0.3%, FIMMEXDLIFEZE.
3DFTENAIRDEY B BURD BRI AN BE RL 45 T — 2 AYIR
BRER, MR 8BS NAEE KR B B AR ARG
SEE—ike, Rz BEEIR. EREITEIdRES,
BN ERETETEWR, HIKEIAEEST Tk
HSBEWFIAERN, TR BIFRNER. BE
BN T, SRS ATRNYE, MW LER
FUBSPREE/N, W SR AT B R T 4E . 2
T ERTWENER—FEEWFEREEA, #H2
KR BE S BN R NIZE . TIPS ErEERE A
TR RRZECAEY, RNSBERE RS FYR,
SHFRIERR A, E8aNEWKIEE0.4%, Mk
RIBENNANE3.03%, 100/2008EH), AEIRSHIRAIE
WRRKERBR, FERURMPDBAEAERR, BEHZX
%, SURKENEBL. BEXBHERER
MA9#H T, WEWEERE, SEWRNSKE, DE
WaE= Lt . E8b AR BREMNMIRETLE AR

045
| —=—20¢g
040 —e—40g -+ o+
0351 —4—60g
—v— 80 g
030F —+—100¢g *r v v v
= oas}
o A A A A A A
~ 020
4
:-:-“_. OIS _'_'_._,_,_.——. * - - a4
=
- 0.10 . u u

0.00

_‘]'"5 I 1 1 i L L i I} i 1 L
0005 1.0 1.5 2.0 25 3.0 3540 45 50 55 60
i [B]/m

(@) N[l o b H otk i/ ek i (1) 2 A

: Yoot
=B R Z e

ERVCETWIER, BEVRREMNIENM, RERD
SHA, BREWMEEMHF*R,

E9REHIEZ=0.4%0T, WIEERINENL.26%ZE
3.83%HY, BKIBIASHPAIKLEBR . HEIILIAE,
BEEMEEMAENIRES, REFRBEETH . KBV
BUIDITENHFREEMASENE X, BHFIEER
AN, AR RMNFEHBWHIZEFES, mKEEN

ERAEXEINR MR/

S—HHER DB I B D ER TR 4510
RE, BB, BB FIERE), B
tbERERMS, A EREEE, B EpEs
M/, BB EEREIRK, VARASEREANEES
E, BENERIEERT/IME SRS SIS, TR
N _ER/NT BBV Fa =< . [E|10F0E]1195 51 /970/140
B. 100/200BJENHELB A EREEHMER, Bl
FIE&E90.4%, WASIIANZ/93.03%., FHE10. El117]
X0, 70/140 B BURPEFISFIIEE241 um, FNRIB)FER
KR, WRLBIS ARSI, MERRE
2P07914 pm. 13 pm, FEEFFHKEJI97 pm. 83 um, M
100/200 8 BURDERAI EI12176 pm, FHLEHERE 8 um.
9 um, ¥EEFKENS2 um. 64 um, XS T KIE

0.45

10 30 50 70 90 10

Itk /g

(b) By /b R Yt 2 (LA

E8 RIS B E L N K E T

Fig. 8 Weight loss analysis of the curing reaction of the furan resin sand
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Fig. 9 Weight loss analysis of the curing reaction with different furan
resin additions
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Fig. 10 Bonding bridge of the 70/140 mesh sand
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Study on Shrinkage of Furan Resin Sand Mold by 3D Printing

YU Luo-sheng', LIU Feng', LIU Li-min?, LI Zheng'

(1. China Academy of Machinery Science and Technology, State Key Laboratory of Advanced Forming Technology and
Equipment, Beijing 100044, China; 2. Beijing National Innovation Institute of Lightweight Ltd., Beijing 100044, China)

Abstract:

With the advancement of digital casting technology, sand mold 3D printing has become increasingly popular.
Because the furan resin shrinks in volume during the curing process, the size shrinkage of the printing sand
mold is also one of the important factors affecting the accuracy of the printing sand mold. The influence of
furan resin inkjet printing process parameters on the shrinkage performance of sand molds was studied in this
research, and the results showed that at 3.03%-3.98% resin addition, 0.3%-0.5% curing agent content, 70/140,
100/200, 140/270 mesh number of the molding sand, the shrinkage rate of the printing sand mold had minimal
relationship with the quantity of resin supplied, which largely increased with the increase of the curing
agent content and reduced with the increase of the molding sand mesh. The dimensional shrinkage of the 3D
printing sand mold was the result of the volume shrinkage of the furan resin curing reaction.
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3D printing; sand mold shrinkage; furan resin; sand mesh
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