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Experimental Study on Nonel Tube Detonation Velocity by Dig-
ital Image Correlation Method
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Abstract: High-speed camera is an effective tool for detonation propagating process research of Nonel tube.
However, the traditional method using artificial processing images, which is affected by the subjective measure-
ment. Therefore, a new detonation velocity test method based on digital image correlation was proposed. Image se-
quence of detonation propagation process in Nonel tube was captured and preprocessed by a high-speed camera.
The detonation wave templates were selected in the growth zone and the stable zone. Then, correlation matching
was performed with the templates and the sequence images to locate the wave heads in the subsequent images. Be-
sides, the detonation velocity and growth range can be calculated. 4.5 m Nonel tube was arranged on the black-
board in zig-zag type and full detonation wave was photographed. The result indicates that the detonation velocity
stabilizes at 1700~1800 m/s in straight line and 1600~1700 m/s in corners and the growth range is 32~41 cm.
Meanwhile, the detonation wave model in the Nonel tube was discussed. The detonation wave can be divided into
the effective reacting region and the product expansion region according to the gray value in images, and the lengths
of the two regions are 31. 92 cm and 1. 05 m, respectively.
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Fig. 1 Nonel tube detonation rate measuring system
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2000

——
1800 ——2
——3
1600 |
1400
1200

1000

HIE (m/s)

800

600 o

400 o

200 o

0

T T T T T T T
150 200 250 300 350 400 450

TR EKE (em)

T T
0 50 100

K6 MRS IR - 2R

Fig. 6 Detonation rate-length curve of Nonel tube
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