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Fig.3 Sound field slice diagram of a single ultrasonic vibrator
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Table 1 Sound intensity evaluation of single and four ultrasonic vibrator systems
. average sound maximum sound minimum sound ) ) .
system field . ; . . . . uniformity coefficient
intensity / Pa intensity / Pa intensity / Pa
single vibrator water 1.7%10% 2.5x10° 0.1 0.9548
water 1.0x10° 1.2x10° 89.9 0.8677
four vibrators brick 4.9x10* 1.2x10° 160.5 1.4506
cover surface 1.2x10° 1.3x10° 1233.3 0.8734
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Fig.6 Sound field distribution diagram of the ultrasonic vibration system with four vibrators under 10 MPa
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Table 2 Evaluation of the sound field intensity of the ultrasonic vibration system with four vibrators under 10 MPa

average sound

maximum sound

minimum sound

system field intensity / Pa intensity / Pa intensity / Pa uniformity coefficient
water 2.32x107 3.53x10° 53.08 0.8318

four vibrators 10 MPa  brick 1.64%107 3.60x108 1.17 1.6468
cover surface 4.26x107 3.83x108 216.74 0.8768
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Fig.8 Curve of the average sound intensity with the voltage amplitude
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Fig.9 Sound field distribution diagram in YZ plane with a
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cover thickness / mm field average sound maximum sound minimum sound uniformity coefficient
intensity / Pa intensity / Pa intensity / Pa
Water 1.33%x108 2.68%x10° 41.91 1.0148
3 Brick 2.40x108 3.69%x10° 133.22 1.2568
Cover surface 3.94x108 3.55%107 1355.60 0.8333
Water 4.18x107 4.60x10° 200.28 0.9505
5 Brick 2.54x107 5.67x10° 21.04 1.6248
Cover surface 5.48%x107 8.69%10°8 666.08 1.0140
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Improving Compactness of Energetic Materials by Ultrasonic-assisted Isostatic Pressing

WANG Wei', XIAO Jun®, RAN Zhen', Zheng Xiao-tao', FU Bo'
(1. School of Mechanical Engineering , Sichuan University , Chengdu 610065, China; 2. Institute of Chemical Materials, CAEP, Mianyang 621999, China)

Abstract: In order to further improve the compactness of energetic powder materials, an ultrasonic-assisted isostatic pressing
method is proposed, and an experimental prototype is designed and produced. The simulation software COMSOL is used to ana-
lyze the sound field of a single ultrasonic vibrator and the whole isostatic ultrasonic assisted molding system, and the influence
of the cover thickness, 10 MPa pre-pressure and ultrasonic power voltage amplitude on the sound field distribution is studied.
The simulation results show the rationality and feasibility of the ultrasonic-assisted isostatic pressing. The press molding experi-
ments of polymer-bonded explosive(PBX) simulants are carried out whether to consider ultrasonic-assisted and 10 MPa pre-pres-
sure conditions. The computed tomography(CT) and scanning electron microscope(SEM) are used to test and analyze the sam-
ples. The results show that the internal uniformity and compactness of the materials with ultrasonic-assisted and 10 MPa pre-pres-
sure are better than those materials without, and their internal grains are finer and the grain distribution is more uniform.

Key words: isostatic pressing;ultrasonic-assisted;acoustic field simulation;compactness
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