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Rheological property and printability of epoxy resin materials for
direct extrusion fabrication
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Abstract; Using composite materials to replace aluminum alloy, steel or titanium alloy is of far-reaching significance. With the development of
new material science, the advantages of direct extrusion fabrication are becoming increasingly prominent. In principle, direct extrusion fabrication
is suitable for any paste or gel composite material with or without additives. The purpose of this study is to find out the general rheological
parameters of thermosetting epoxy resin in the direct extrusion fabrication application by discussing the rheological properties and extrusion
fabrication properties of the composite. The rheological behavior of the composite was designed by adding thickener. A ganiry pneumatic extrusion
3D printer was designed and built to test and analyze the printing effect of composite materials. Combined with the experimental results, the
influence of nozzle height on printing results was analyzed, and a calculation method suitable for critical value of nozzle height was proposed. The
effects of shear rate, extrusion rate and extrusion pressure on the molding quality of materials were also analyzed. Aiming at the problem of multi-
layer printing, a method for calculating the critical value of nozzle height of multi-layer printing was proposed. The above conclusions provide
guidance methods for the extrusion 3D printing of composite materials.
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Tab.1 Basic performance parameters of

Epon 826 epoxy resin
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Fig.1 Changing curves of shear storage and loss moduli of

composites with shear stress
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Fig.4 Effect of different nozzle height on the contact

angle of extruded material with 30% nano clay
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Fig.5 Influence of shear rate on contact angle

Kl 6 A MR R L i £k, 25 5T D) R Ak
T 1077 ~200 s~ JE RS, WIS A AP T
B BAR BAT BRI S T, M A /N s AR
BTYNH A, WIET 9525 R I 3 2 BH, 12 fi
FIHEARE ALk A AR LA, IR 4 FEL S AT
VA H , B D058 30 fi Ay 1) R JE [ A 20% 2
P I R o3 i s PR RE TS L 67. 4% o AT L A
X PIRG4S S

110 000 18000
A q

10000t | =703 P 7000

90 000 6000
—~ o ©
% 80000 5000 &
& | =
< 170 000f 14000
% 60 000F {3000 &
P & ®

50 000 e » 12000

& MMQ
L A5 M
40000+ 11000
300005 50 100 150 300
YR/

K6 BN 30% KRG T S AR R h 26

Fig. 6 Viscosity curve of composite with 30% nano clay
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contact angle
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