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Characteristics of Hysteretic Phenomena on Shock Structure in

Overexpanded Supersonic Jet and Its Application Limit of the

Quasi-Steady Analysis
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4  Shadowgraph pictures
(Nozzle B, Ag=0.377 (1/s))
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(b) Diameter of Mach disk
5 Effects of Ag for Nozzle B

#2 A¢$ showing the flow with

hysteresis
(a) Nozzle A

Nozzle type Hysteresis or Time-lag

Li¢ (1/sec)

Time-lag
and
Hysteresis

Nozzle A
(M.=2.0)
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Nozzle type Hysteresis or Time-lag

A (1/sec)
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and
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(b) Nozzle B (A = 0.377 (L/s)) ’

6 Hysteresis diagrams for
location of Mach disk
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7 Hysteresis diagrams for
diameter of Mach disk
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