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Table 1 Formulation of new composite erosion inhibitor %
sample Corafiin Cos Cere

HS-1 50 15 35

HS-2 50 35 15

HS-3 70 15 15

HS-4 50 25 25

Note: G, .. is the mass percentage of paraffin in the new composite erosion

inhibitor, C_; is the mass percentage of D5 in the new composite ero-
sion inhibitor and C, . is the mass percentage of K-Ts in the new com-

posite erosion inhibitor.
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Table 2

erosion inhibitors

Erosion test results of R2 propellant with different

NO inhibitor w/%  p,/MPa E/g E, /%
S1 None 0 256 1.9536 —

S2 HS-1 3 265 1.6033 17.93
S3 HS-2 3 262 1.4764 24.43
S4 HS-3 3 263 1.5142 22.49
S5 HS-4 3 264 1.5209 22.15
S6 HS-R 3 264 1.7664 9.58
S7 HS-2 1 266 1.6920 13.40
S8 HS-2 5 268 1.2848 34.24

Note: w is the amount of added erosion inhibitor, p_ is the maximum pres-

sure, Eis the mass loss of the erosion tube and E, is the erosion inhibi-

tion rate.
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a. S1 erosion tube b. S2 erosion tube

¢. S3 erosion tube d. S4 erosion tube

S6 erosion tube

e. S5 erosion tube f.

BT S1~S6 kel B M SEM & {5
Fig.1 SEM images of the inner wall surface of S1-S6 erosion
tube

R3 BEIMAT N BER T T R 4L

Table 3 Element composition of inner wall surface of ero-
sion tube %
No. C O Si Fe Ti

S1 7.84 23.27 4.32 57.73 —

S2 — 22.39 3.20 66.55

S3 — 27.10 5.88 60.69 0.81

S4 — 27.03 3.57 63.30

S5 — 16.48 4.80 78.72

S6 12.39 23.05 3.04 57.66 2.28
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Fig.2 SEM images and elemental distribution on the inner wall surface of S2—S6 erosion tube
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Preparation and Performance of a Silicon/Modified Nano TiO /Paraffin Based Composite Erosion Inhibitor

LIU Qiong', LIU Lu', XI Yuan-wei', GAO Zhi-zhong®, DU Ping’
(1. Qingyang Chemical Industry Corporation, Liaoyang 111002, China; 2. School of Chemistry and Chemical Engineering, Nanjing University of Science

and Technology, Nanjing 210094, China)

Abstract: To reduce the erosion of R2 high-energy propellant, a new composite erosion inhibitor based on silicon/modified na-
no TiO,/paraffin was designed and prepared. The erosion-reducing performance of the new type of composite erosion inhibitor
was studied by a semi-closed bomb test with the standard erosion inhibitor as the reference material. The erosion inhibition
mechanism of the new composite erosion inhibitor was studied by scanning electron microscope-energy dispersive spectrum
(SEM-EDS), and its effect on the static combustion property of propellant was investigated using a closed bomb test. The results
show that the new composite erosion inhibitor has a significant effect on reducing erosion. The erosion inhibition rate can reach
34.24% when the addition of erosion inhibitor is 5%. Decamethylcyclopentasiloxane (D5) in the erosion inhibitor is decom-
posed at high temperature, and the silicon oxide nanoparticles produced by the decomposition can effectively block the carburi-
zation reaction by adhering to the inner wall of the erosion tube. Since R2 propellant added with the new composite erosion in-
hibitor has higher combustion progressivity, the energy is released at the later stage of combustion which is beneficial to reduce
the erosion.

Key words: erosion inhibition;silicone erosion inhibitor; high-energy propellant;erosion inhibition mechanism

CLC number: T)55;TQ562 DOI: 10.11943/CJEM2024079

(SEdhi: £ #)

Document code: A

Chinese Journal of Energetic Materials, Vol.32, No.8, 2024 (832-838) A A AL www.energetic-materials.org.cn



