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Experimental investigation on gaseous detonation
propagation through a semi-circle bend tube

WANG Chang-jian , XU Sheng-li, GUO Chang-ming
(Department of Mechanics and Mechanical Engineering,
University of Science and Technology of China, Hefei 230026, Anhui, China)

Abstract: The paper presents the results of experimental investigation on gaseous detonation of 2H,/0,/Ar
mixture propagation through a semi—circle bend tube with a square cross—section. The pressure time his-
tory at specific ports was recorded by pizeo —electric transducers and cellular patterns were recorded by
smoked foil respectively. The average velocity of detonation along the concave and convex wall and the
change of cell size were obtained. Experimental results indicate that originally planer precursor front is
curved when detonation wave enters the bend tube due to the interactions among the detonation wave, rar-
efaction wave and reflected shock wave. Along the front, from convex to concave wall, the precursor
strength is increased. Influenced by this change, the chemical reaction behind the front is also disturbed,
and the cell size is obviously changed. Under the conditions in our experiments, when initial pressure Pyis
larger than 8.00kPa, the stable detonation wave with the same cell size as the undisturbed one is re—estab-
lished in the dow nstream region. The trajectory of triple points in cellular patterns denotes the M ach reflec-
tion occurs in downstream region of bend tube. Detonation extinguishes in dow nstream region of the bend
tube, as the initial pressure decreases to 5.33kPa.

Key words: Iprecursor shock wave; gaseous detonation; cellular structure; Mach reflection

* Corresponding author: WANG Chang-jian
E-mail address: chjwang @mail.ustc.edu.cn ; Telephone: 0551-3607322



