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Cutting Efficiency and Process Parameter Optimization
of Pre-mixed Abrasive Water Jet to HTPB Propellant

JIANG Dayong, GUO Sanxue
Equipment Management and Support College, Engineering University of PAP ( Shaanxi Xi’an, 710086 )

[ABSTRACT] Cutting test was used to HTPB propellant with high and low burning rates by using the pre-mixed abra-
sive water jet. Influence of process parameters on cutting efficiency under different cutting conditions was studied, and theo-
retical basis was provided for parameter optimization. Cutting process speed (v) , outlet pressure (p), abrasive concentra-
tion ratio (T) and target distance (L) were selected as the main influencing factors, and the maximum cutting depth was
used as the measurement index of cutting efficiency by single factor test method to analyze the reasons for their impact sepa-
rately. On this basis, orthogonal experiments were carried out to optimize the process parameters. The results show that the
maximum cutting depth decreases with the increase of cutting speed, and the cutting speed per unit time exists an optimum
value ; the maximum cutting depth increases with the outlet pressure, and increases linearly in certain range and tends to be
steady; There are preferred correlations for both abrasive concentration and target distance. The optimization results of the
orthogonal test show that the cutting speed has a significant influence on the index, while target distance and other parame-
ters were minor factors. This study provides theoretical support for the pre-mixed abrasive water jet as an engineered waste
technology for HTPB propellants.
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Tab.1 Mechanical properties of HTPB propellant
with high or low burning rates (20 °C)
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Fig.4 Effect of cutting velocity on cutting property
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Tab.2 Selected parameter ranges of HTPB propellant with high burning rates in orthogonal experiments
WHES, ks LihiEg BEERREZ L, WEMEEAR, KR, DIRIMEE, BERPRIEZ/
MPa (mm - s7") mm %o mm mm (*) H
30 2 1 30 0.8 50 90 80
40 3 3 40 0.8 50 90 80
50 4 5 50 0.8 50 90 80
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Fig.5 Effect of outlet pressure on the maximum cutting depth
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ratio and the maximum cutting depth
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