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Fig.1 Photograph of pressure gauge
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Table 1 Main parameters of Y-YD-1254 pressure gauge

pressure range/GPa 0~10
sensitivity/pC « MPa ™' ~4
nonliearity/ % <0.8
inherent frequency/kHz =150
rise time/ s <2
shock limit/g <2000

temperature range/ C -25~150
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Fig.2 Schematic of DDT experiment set-up
l—igniter, 2—black power, 3—J0-9159 explosive,
4—DDT tube, 5—PVDF pressure gauge ,6—quartz pressure gauge
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Fig.3 Pressure curve measured by PVDF gauge
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Fig.4 Pressure curve measured by quartz gauge
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Fig.5 Experimental set-up for Composition B

.

1—igniter, 2—Dblack power, 3—quartz pressure gauge,

4—~Compsition B, 5—DDT tube, 6—electrical pin
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Fig.6 Pressure curves at different position for composition B
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with density of 1.597 g + em ™"
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Fig.7 Pressure curves at different position for composition B

with density of 1.681 g+ cm™*
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Fig. 8 Pressure curves at different position for propellant
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Application of Wide Range Pressure Gauge to DDT Experiments on Energetic Materials

WEN Shang-gang', GONG Yan-qing', DONG Shu-nan’, WANG Shi-ying*, TANG Shi-you’
( 1. Laboratory for Shock Wave and Detonation Physics Research , Institute of Fluid Physics, CAEP, Mianyang 621900, China;
2. Xi'an Modern Chemisiry Research Institute, Xi'an 710065, China;
3. Mianyang Qi Shi Yuan SCI. & TECH CO. , LTD, Mianyang 621000, China)

Abstract: A wide range piezoelectric pressure gauge was used to measure the pressure at different position in some DDT experiments

on three kinds of energetic materials (JO-9159, composition B, and one propellant). The peak value of pressure for JO-9159 (p =
1.840 g+ em ) is 2.311 GPa (d =40 mm) and 10 GPa (d =430 mm). The peak value of pressure for composition B (p =
1.597 g - om ™) is 1.23 GPa (d =40 mm) and 22.3 GPa (d =430 mm) ,and that for composition B (p=1.681¢g - cm ) s
2.311 GPa (d =40 mm) and 2.332 GPa (d =430 mm). The propellant (p =1.057 g+ ecm ™) is 1.0 GPa (d =40 mm) and

22 GPa (d =430 mm). Results show that the pressure gauge can be used in some DDT experiments of solid explosive or propellant.

The technology is useful to explore the pressure change during the DDT process, especially to measure the pressure change during the

process of burning. The maximum pressure measured by the piezoelectric pressure gauge is up to 10 GPa.

Key words: explosion mechanics; pressure gauge; energetic materials; deflagration to detonation transition; pressure



