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An Experimental Study in the Properties of 
the Curved Detached Shock 

Kiyoshi MATSUI* 

At the tip of a wedge in a supersonic flow there attaches an oblique shock, 

when the free stream Mach number is sufficiently high for the wedge angle. 

However, in the case when the free stream Mach number is not so high for the 

wedge angle and the wedge angle is greater than the maximum turning angle of 

the oblique shock for the given free stream Mach number, we observe in practice 

a curved detached shock in front of the wedge. 

With a curved detached shock, there is a segment of the shock for every solution 

of the oblique shock pertaining to the given Mach number, and the circumstances 

are complicated. Behind the curved detached shock the flow is in part supersonic 

and in part subsonic, so the curved detached shock is no more independent of the 

conditions in downstream, and its shape and location are influenced by those condi

tions. The mathematical analysis leads to great difficulties because of the radically 

different properties of the differential equations for the subsonic and supersonic 

flow. 

This study investigates experimentally the aspects of the flow with the curved 

detached shock in front of two wedges and two flat plates, in order to study the 

properties of the curved detached shock. Namely, to study how the shape and 

the location of the curved detached shock are influenced by the conditions in down

stream, and on the curved detached shock to what range the strong solution of the 

oblique shock presents itself is intended. 

Wedges, whose total angle is 60° and 90°, and flat plates are used as models, 

the shock tube as an intermittent mind tunnel, a Mach Zehnder interferometer as 

the measurement instrument. 

The study is made by changing the stagger of the two models and observing 

the flow aspects in each case. 

As a result of the experiments, typical flow aspects of the flow with the curved 

detached shock in front of two wedges and two plates are observed and the fol

lowing qualitative properties of the curved detached shock are made clear. 

1. The location of the curved detached shock is largely influenced by the back 

pressure. 

2. Only small part on the curved detached shock can have the strong solution of 
the oblique shock for the given Mach number of the free stream. 
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