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Fig.1 High-speed photography of jet cutting process
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Fig.2 Stress sketch in jet cutting process
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b. cutting process
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Table 1 Mechanical property of several propellants

single-based  double-based nitroguanidine TEGN

property

propellant propellant ™) propellant propellant '
O 39.84 36.07 34.26 45.20
oy, 20.22 22.29 54.92 36.87
Note: TEGN——triethylene glycol dinitrate propellant.
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Fig.3 Jet cutting platform

1— nozzle, 2—abrasive pipeline, 3—high pressure water

pipeline, 4—samples, 5—cutting platform
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Fig.4 Diagram for nozzle and jet cutting
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Fig.5 Relationship of water jet (WJ) and abrasive water jet
(AW]J) cutting nitroguanidine propellant velocity with cutting

thickness
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Fig.6  Cutting section diagram of nitroguanidine propellants

cutting by hand and jet
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Fig. 8 Heating curves of removal of solvent propellants during

abrasive water jet( AW]J) cutting
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Model of High Pressure Water Jet Cutting Propellants and Experimental Study

ZHANG Fu-yang', LIAO Xin', LUN Xiao-mei’, WANG Ze-shan'

(1. School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China; 2. Liaoning Qingyang Chemical Industry
Factory, Liaoyang 111001, China)

Abstract: In order to solve the plug hole and distortion during nitroguanidine propellant cutting process, a high-pressure water jet
cutting system device was designed, and its mechanical model was established. The jet cutting technology conditions were stud-
ied. The safety of cutting process was also evaluated. The combustion performance of jet cutting propellant samples was analyzed
by the closed bomb test. Results show that, the jet cutting depths is inversely proportional to cutting velocity and strength of pro-
pellants. The kerf width increases with increasing target distance, which is consistent with theoretical analysis. Abrasive water jet
can be used for cutting the propellants whether the solvent is removal or not, but water jet only used for cutting propellants unre-
moval of solvent. The max temperature of the nitroguanidine propellant surface is only 60 °C during the jet cutting process, which
is below its initial thermal decomposition temperature(178.1 °C). There is no significant difference in the combustion performance
between the propellants cutting by jet and hand.

Key words: physical chemistry; propellants; water jet; combustion performance; model
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