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Fig.1 Schematic diagram of detonation velocity

measuring system equipped with optical fiber probe
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Tab.1 Structure parameters of optical fiber
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JoNES 4 7% I/I\ z
w pmy O g, MEORERS
m pm
m
SI 105/125-
#
1 22,/250 105 125 250 900 0.22
SI 105/125-
#
2 15,250 105 125 250 900 0.15
SI 50/125-
#
12,/250 50 125 250 900 0.12
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Fig.2 Diagram of test object set-up
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Fig.3 Testing signal plot of detonation wave
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Tab.2 Results of detonation velocity for 1*, 2* and 3" optical fibers

%g t,/ s /s D,/(mm - ps™") D,/(mm + ps™") (jn:f};%lff) I(Elm:iiqﬁ{i;;
2.35 2.20 4.40 4.69 4.55
1* 2.15 2.15 4.74 4.74 4.74 4.68
2.10 2.20 4.86 4.64 4.75
2.10 2.15 4.86 4.71 4.81
2f 2.30 2.10 4.49 4.91 4.70 4.69
2.40 2.10 4.25 4.86 4.55
2.30 2.20 4.48 4.69 4.59
3* 2.30 2.10 4.49 4.89 4.69 4.73
2.10 2.10 4.89 4.91 4.90
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Tab.3 Signal parameters of 17 optical fiber

i % v Y/ Y/ oty Y./
5 s s A 4 ws \
2.10 8.50
1 1.25  1.25  7.47 7.03
0.40 5.11
2.40 8.17
2 0.35 2.09 7.92 8.09 1.38 6.34
3.50 8.18
1.50 4.81
3 0.40  0.73  4.92 3.91
0.30 2.01
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Tab.4 Signal parameters of 2% optical fiber

5 v / Y/ Y/ oty Y/
5 s s A 4 Ws \
3.10 9.84
1 2.50  2.70 7.15 8.56
2.50 8. 68
3.10 9.12
2 1.10  1.70  5.03 6.50 2.92 6.42
0.90 5.28
3.80 3.85
3 4.80  4.37  3.47 4.20
4.50 5.28
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Tab.5 Signal parameters of 3" optical fiber

Fooo i/ v/ Y/ ot Y/
5 s s A v Ws A
4.6 2.38
1 5.0 4.90 1.49 1.72
5.1 1.30
4.1 0.43
2 4.3 3.70 0.44 0.50 3.83 0.94
2.7 0.64
2.5 0.57
3 3.8 2.90 0.62 0.60
2.4 0.62
K6 3AL KL R
Tab.6 Test results of three optical fibers
SqF Dy Y 1/ Yo/
%7 (mm -+ ps™") ' % WS \
1* 4.68 0.12 1.88 1.38 6.34
2% 4.69 0.13  2.00 2.92 6.42
37 4.73 0.16  2.46 3.83 0.94
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Structure Parameter Dependence of Detonation Velocity

of Sub-millimeter Groove Charge on Optical Fiber

WU Peng”,JIAO Jianshe® ,HU Yan” ,WANG Xiaoyong”™ , WU Lizhi” , YE Yinghua” , SHEN Ruiqi”
(DSchool of Chemical Engineering, Nanjing University of Science and Technology ( Jiangsu Nanjing, 210094 )
@Equipment and Technologies Research Institute of FA and ADA ( Beijing, 100012)

[ ABSTRACT]

A new testing system was designed according to optical fiber probe method to measure the detonation

velocity of sub-millimeter eutectic SY groove charge. The stability and reliability of captured signal demonstrated that it was

feasible for the optical fiber probe to be used in measuring the detonation velocity of sub-millimeter groove charge. And

optical fibers with three different structure parameters were tested to study the effects of the structure parameters on the

measured detonation velocities. Based on analysis of the experimental results, it can be concluded that the larger numerical

aperture optical fibers leads to the higher precision of the detonation velocity, the shorter rising time of signal, but no

obvious change in signal amplitude; the highest precision can be achieved at a numerical aperture of 0. 22, which

corresponds to a detonation velocity of 4. 68 mm/ s, a standard deviation of 0. 12, and an average relative error of 1.88% .
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