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Fig. 1 Hygroscopicity curves of winding CCC samples at
25 °C and different RH
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Table 1 Hygroscopicity of winding CCC
No. initial moisture equilibrium moisture
absorption rate/ (% /h) absorption content/%
1* 0.88 0.64
2% 2.24 1.84
3* 2.80 2.01
4* 3.64 2.32
5% 4.29 2.89
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Fig. 2 p-t curves of winding CCC with different moisture

contents under the loading density of 0.20 g - cm ~’
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Table 2

different relative humidities

Combustion parameters of winding CCC under

No. 0.12g-cm™ 0.20g-cm™’

Pm /MPa ty /ms Pmy /MPa t, /ms
1% 103.35 3.88 189.75 2.40
2# 102.81 5.16 188.08 2.74
3" 96.81 5.20 180.13 2.80
4* 94.59 5.24 175.37 3.02
5% 92,27 5.84 174.32 3.30
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Table 3 Impetus and covolume of winding CCC
No. f/k) - kg™ a/L - kg™
1* 756.62 1.01
2# 701.77 1.11
3* 698.23 1.12
4* 682.65 1.12
5* 649.33 1.30

Note: fis impetus, « is covolume.
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Fig. 3  u-p curves of winding CCC with different moisture
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Table 4 Burning rates, burning rate pressure exponents and

correlation coefficients of winding CCC

No. u, /cm -s7! n R

1* 0.1314 1.5671 0.9937
2* 0.1063 1.6359 0.9900
3* 0.0909 1.7026 0.9871
4* 0.0558 1.7792 0.9877
5% 0.0536 1.8209 0.9892
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Table 5 L[ and B,, of winding CCC with different moisture

m
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No. L,/MPa™" - s B,
1# 13.5611 0.2880
2* 12.6173 0.2266
3* 12.5060 0.2261
4% 11.0166 0.2202
5% 10.9466 0.2514
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Hygroscopicity and its Effect on Combustion Performance of Winding Combustible Cartridge Case

JIA Hao-nan' | LU Gui-e'>, CHEN Ming-hua'’, AN Zhen-tao', JIANG Jin-yong'"’
(1. Ordnance Engineering College, Shijiazhuang 050003, China; 2. Ordnance Technology Research Institute, Shijiazhuang 050000, China)

Abstract; In order to study the effects of surrounding humidity on the constant-volume combustion characteristics of winding
combustible cartridge case (CCC), the hygroscopic properties of winding CCC were studied by weighing method and the samples
saturated in different humidity were tested by a closed-bomb test. The results show that the winding CCC has a better hygroscopic

ability. The higher the relative humidity, the stronger the hygroscopic ability. When the relative humidity is 89.0% , the amount of

absorption is about 2.89% . Under the condition of loading density of 0.20 g + cm ™, with increasing the relative humidity, the
burning rate of cartridge significantly reduces, and the combustion ending time extends from 2.40 ms to 3.30 ms, the maximum
pressure decreases from 189.75 MPa to 174.32 MPa, the impetus decreases from 756.62 k] - kg "' to 649.33 kJ - kg ~' and the
covolume increases from 1.01 L - kg™ to 1.30 L - kg™ ".

Key words: physic chemistry; winding combustible cartridge case; moisture; hydroscopic; combustion performance; closed-
bomb test
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