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Fig.1 Extrusion structure of propellant 3D printer
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Table 1 Samples with the different concentrations
sample mass of solute / g w /%
1# 6 27.3
2# 8 33.3
3# 10 38.5
4#% 12 42.9
5% 14 46.7
6" 16 50

Note: w is mass percent of solute.
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Fig.2 Relationship between the sample concentration and

the inner diameter of print needle
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Fig.5 Molding results under different floor temperatures

B (ULPE 6) o X HEHEAT 724 00, 45 31 3D 4T BT i
(9 ZY 2 555 25 0 1T 4 56 B2 55 0 B B O AR NI 7 i A
30~40 “CHEFEI P, B LB 3D T B & 5 24 B 11 45 9 JEE
Wit i J3E 71 5 T T O, TE 40~65 “CH P A T 47 56 J3E i
JETV MR o 32D 3D 3T LA 3 25 v 5l A B 231
HR BB I R R S 1 AMEE S [RIIRE FTERE
il T A7 78 AL )2 2 8 4 )2 25 BELA 30 e 0 R0 4 5
S5 245 D9 IR R ok R e v T BN B R R AR . N 7
30~40 “CHu il A, AEARAT T 4 0 B2 250 o 1) e 245

6 3D ITEN R 5 25 I
Fig.6 Samples of 3D-printed propellant
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Design and Preparation of Propellant 3D Printer Based on Extrusion Deposition Technology

ZHOU Meng-lei, NAN Feng-qiang, HE Wei-dong, WANG Mo-ru
(School of Chemical Engineering , Nanjing University of Science and Technology , Nanjing 210094, China)

Abstract: With extrusion deposition technology as the core, based on the features of high viscosity and no-resistant to high tem-
perature for propellant, the extrusion deposition rapid prototyping system for propellant was designed and a complete prototype
was built. Using a certain ZY propellant as raw material, different materials with concentrations of 27.3%, 33.3%, 38.5%,
42.9%, 46.7% and 50% were prepared. Through 3D printing extrusion experiments, it is found that there is a polynomial func-
tion relationship between the inner diameter of the needle and the material concentration. The filling speed range is 2-=4 mm-s™',
the filling rate range is 70%-90%, and the temperature range of the bottom plate is 25-45 °C. On this basis, the propellant 3D
printer was used to print the propellant, and the compression test was carried out. The results showed that the compression
strength of the propellant could reach up to 230 MPa.

Key words: extrusion deposition;propellant; 3D printing
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