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Preparation and Baking Process of Coated Sand Reinforced by Carbon Nanotubes for
Selective Laser Sintering
WANG Pengwei?, YU Ruilong"?, ZHOU Yingwei'?, MA Yueting"?, LI Yanhai"?, LIU Jiajun'?,
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(1. Shenyang Research Institute of Foundry Co., Ltd.,CAM, Shenyang 110022; 2. National Key Laboratory of
High-end Equipment Foundry Technology, Shenyang 110022)

Abstract: Taking arbon nanotubes as nanofiller and diphenylmethane dimaleimide and thermoplastic phenolic resin
serving as composite binder, coated sand was prepared for selective laser sintering (SLS) in order to fabricate intricate
structure sand molds (cores). The tensile strength, gas evolution, and accuracy of SIS specimens were tested, and
post-processing procedures were investigated. The results indicate that the composite resin-coated sand exhibits supe-
rior tensile strength and accuracy in comparison to traditional coated sand. With equivalent strength requirements, the
composite resin-coated sand can utilize binder with a lower content, thereby reducing gas evolution, minimizing poros-
ity defects, and enhancing casting quality.
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Tab.l1 Performance parameters of coated sand

EEZ R BURISRE/MPa  HBEWiE/% RS/ (mL-g )
P1.6B20 3.333 1.75 12.41
P1.8B20 3.343 2.11 12.81
P2B20 3.946 2.38 13.07
P2.2B20 3.932 2.67 13.50
P2.4B20 3.866 2.86 14.50
P2B10 2.935 2.27 12.93
P2B15 3.320 2.31 12.75
P2B25 3.527 2.43 14.27
P2B30 3.232 2.46 14.90
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Tab.2 Performance parameters of P2B20 and TCS SLS

specimens
Kt B g i/ KA/ e o T Tk
MPa (mL-g ") /% J1/N
P2B20 3.946 13.07 2.38 28.6
TCS 3.023 13.01 2.21 34.4
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Fig.1 SEM images of P2B20 coated sand and its SL.S specimens
1E P2B20 H, By A R 55— 4% R Jo 0L 5 ok I8 SIF. Ji
S 2 A 3 B T UOBURR 245 K 8 Al 4R v 5 B B OCR o T

ZE AR AT, B2 5 IR PR R AL T AR 2 68 45 BN JT iR
S 3t 5 1) T g O R 20 B R I A T 2 0 5 O i A
B 23 1 B, 55 W IR AR AR AR, D AR 23 B R 3t
Bl 3 A o 2 TR Y e LD R I I i AR
IR AR 2R 208 JCRT T BRI R % A R R T
RUEh SR T IV e g 73 1 0% FH A T B AR5 o BE A 5 i 4R
fe, FEIR MR R ey DUE S, e o A B B o AN TR]
(14 R 45 4 2 52 B AN ] % 2 WL R, G v U3 485 A 1A
B i ) SR SRR T O AT B A O T e XL
oK Tt . J 5 i B B v, R B BT 5 R S T IS R IR
OISR 7 e ST SN TR 2PN ¥ ) TS
T A fei S5 A, I EL A /N RO 200 2 T S80 45 52 Wi
(EREEUP N R R PR NG o B o S
K BUREAT DLAE BRI A T I35 203 2 A AR o
PERE FIEAAR E T o B AN KAl G R 3R BT RS T
2 FE T 2L RE &L, DL B SLS BUE SR B . 7E B IR
AU e TR T i A KA 0 AT 1 O 2 4 2 Bk
— AT A W 2R T G 1 DB SR A D ) W 2
[ B 209 KA BAT R O LA T 2 PR R, (2 2 341 )
PRI, A FH T W8 I A 288 1 AR i ik 1 B 3% 22 ik 44 oK

FONmMREEASMIRRE . &, RAKEH N T
WA, 6 F OB R FoAR M S, o] DL 0 B9 44 4 T m
IR AN =1 R N[ B R R ERN & R A T A R U a
] Fi6) R 235 5o B

2.2 SLSiXHEEHIEE

T WF5E P2B20 A TCS i A T SLS T. 2 1 B
THKE B, 43 50 F P2B20 F1 TCS il % [l — SLS ik B,
319 SLS iR B 4 51 H P2B20M Al TCSM %1, i
TR =AU SLS AR ST, 45 3 0L
FIMAE 2,

#x3 P2B20MFAITCSMBI =4 R~THELER
Tab.3 3D scanning results of P2B20M and TCSM specimens mm
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Fig.2 3D scanning results of SL.S specimens of P2B20M and
TCSM
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Tab.4 Tensile strength and gas evolution of SLS specimens at

different baking temperatures

b5 IR /°C PLHL5R S /MPa KA/ (gemL Y
150 1.047 15.50
160 2.771 14.60
170 3.052 13.71
180 3.527 13.33
190 3.946 13.07
200 3.017 12.94
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Fig.3 DSC curves of P2B20 coated sand and SLS specimens at

different baking temperatures
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