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Table 1 Experimental planning and sample information
samples pressures m Ly Po .

/MPa /g /mm /g~ cm™

PBX-A-1" 255 3.603  11.825 0.966
PBX-A-2* 255 3.604 11.865 0.963
PBX-A-3* 255 3.606 11.823 0.967
PBX-B-17 255 3.604 14.537 0.786
PBX-B-2* 255 3.600 14.727 0.775
PBX-B-3* 255 3.605 14.728 0.776
PBX-A 127 3.603 12.143 0.948
PBX-B 127 3.604 14.510 0.794
PBX-A 191 3.601 12.021 0.957
PBX-B 191 3.604 14.783 0.779

Note: m is the mass of PBX. L is the initial height of PBX. p, is the initial
density of PBX.
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Fig.2 p-p curves of two kinds of PBX modeling powders un-

der different pressures
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o experimental data of PBX-A
o experimental data of PBX-B
—— Kawakita model of PBX-A

- - - Gerdemann-Jablonski model of PBX-A
—— Kawakita model of PBX-B

Y - - - Gerdemann-Jablonski model of PBX-B
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Fig.3 Loading test results and fitting curves of PBX-A and
PBX-B
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Fig.6 The curves of effects of initial density, rearrangement

and mechanical hardening of particles to density
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chanical hardening of particles to density

Relative contribution ofthe rearrangement and me-

PBX rearrangement/% mechanical hardening/%
PBX-A 64.2 35.8
PBX-B 50.7 49.3
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Density Evolution Law in Compacting Molding Powder (I). Construction of Loading Curve Equation

ZHANG Yuan-ge'*, TIAN Yong', ZHOU Hong-ping', TANG Wei'
(1. Institute of Chemical Materials, CAEP, Mianyang 621999; 2. Graduatedepartment ,China Academy of Engineering Physics, Mianyang 621999, China)

Abstract. To evaluate the compressibility of modeling powders and determine the pressing process parameters economically and
efficiently, a study on the density evolution law of modeling powder during loading was conducted. Firstly, two kinds of TATB
based PBX-A and PBX-B modeling powders were taken as the research objects. Based on the normal temperature load-displace-
ment data obtained under the three pressures, their respective pressure-density curves were obtained via transformation. Then, the
loading curve equations for the two kinds of modeling powders were constructed by the Kawakita equation and Gerdemann-Jablon-
ski equation used in powder metallurgy, respectively. Finally, the accuracy of the description of the two equations was evaluated,
and their suitability for describing the density evolution law in the PBX molding powder pressing process was analyzed. The results
show that both the Kawakita equation and the Gerdemann-Jablonski equation can all describe the density evolution cgaracteristics
of PBX-A and PBX-B modeling powders in high accuracy. But in contrast, the Gerdemann-Jablonski equation is better than the
Kawakita equation, the average relative error of two equations for the PBX-A modeling powder is 1.23% and 1.79% respectively,
the average relative error of two equations for the PBX-B modeling powder is 0. 95% and 1.57% respectively. Since the description
accuracy of the Gerdemann-Jablonski equation is higher than that of the Kawakita equation, and the equation parameters can re-
flect the flow, rearrangement, and deformation characteristics during loading process, the physical meaning is more clear, there-
fore, it is more worthy of popularization and application.

Key words: polymer bonded explosives( PBX) ; loading curve; density; Kawakita equation; Gerdemann-Jablonski eqution
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