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Fig.2  Effect of ratio of water volume to propellant powder quality
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Table 1 Effect of penetrating temperature on spheroidization

3

T/C t,/s p,/g + cm”

55 3.73 0.98

60 3.21 0.99

65 3.05 0.95
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Table 3 Effect of dispersant dosage on spheroidization

C/% 1/s py/g - em™’
0.5 granular agglomeration -

1.0 3.02 0.95
2.0 3.60 0.98
3.0 3.04 0.98
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Table 4 Effect of stirring speed (R) on spheroidization

R/ r+ min~! t,/s p,/g* cm 3
350 ~400 3.35 particle adherence
500 ~ 600 3.02 0.98
750 ~ 800 3.45 0. 82 ( porous surface)
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New Manufacturing Technique of Oblate Spherical Propellants for

Powder Loads from Waste Double-base Mortar Propellants

LIN Xiang-yang', PAN Ren-ming', CHENG Xiang-gian', XUE Yao-hui', YUAN Zhi-feng’
(1. School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China;
2. Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: A new manufacturing technique is proposed for transferring the waste double-base mortar propellant into oblate spherical

propellant used in powder loads. The transferring process comprises grinding waste propellant, dispersing in water, swelling of grin-

ded waste propellant powder in solvent, stirring for spheroidization, washing oblate propellant, screening and drying, obtaining the

polished surface of the oblate propellant. The suitable process conditions are: ratio of solvent volume to propellant powder quality

1.0~2.0 ml - g™, ratio of water volume to propellant powder quality 6. 0, consistence of dispersant in water 1.0 wi% ~

2.0 wi% , stirring speed 500 ~600 r « min "' (linear velocity 4.0 ~5.0 m + s~'), swelling temperature and time 65 ~ 68 °C and

30 min respectively. Thus, the bulk density of the oblate spherical propellant increased from 0.70 g+ ¢cm > t0 0.95 g - ¢m ~* (the

crude propellant is) , the flowing time of the propellant decreased from 7.5 s to 4.0 s. Experimental results show that the ballistic

performance of the propellant meets the requests of American Standard PATMI.

Key words: materials science; oblate spherical powder; waste double-base mortar propellant; powder loads; new manufacturing

technique



