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Fig.1 Schematic of JF-16 detonation-driven high-enthalpy

shock expansion tube
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Fig.2 Wave diagram of a detonation-driven high-enthalpy

shock expansion tube
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Fig.3 Incident shock velocity distributions along the

expansion-acceleration section in three test cases
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Fig.4 Wall static pressure histories at four measurement

points on the expansion-acceleration section
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Fig.4 Wall static pressure histories at four measurement

points on the expansion-acceleration section (continued)
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expansion tube with the JF-16
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Table 1 Parameters of the test gas flows in the

expansion-acceleration tube

Parameters 2m 4m
(unit) Equilibrium Frozen Equilibrium Frozen
expansion expansion expansion expansion
u/(m-s™1) 7190 7190 6971 6971
p/bar 0.325 0.325 0.297 0.297
Ho/(MJkg™') 3124  29.38 29.6 27.74
T/K 40658 2694 4005 2628
p/kgm™3)  0.02385 0.03348  0.0222 0.0314
Ma 5.28 6.16 5.03 6.05
af(ms1) 1362 11669  1350.3 1152.8
M 24.48 22.78 24.53 22.78
Col 1326.14 13125 13248 1310.93
(J- (kgK)™)

5 1.344 1.385 1.344 1.386
N2/% 73.851  67.096 73.9 67.096
02/% 1.42 0.141 1.60 0.141
NO/% 3.21 2.458 3.28 2.458

0/% 20.01  21.693 19.8 21.693

N/% 0.18 7.287 0.15 7.287

Ar/% 1.324 1.324 1.324 1.324
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EXPERIMENTAL STUDY ON THE PERFORMANCE OF THE
DETONATION-DRIVEN HIGH-ENTHALPY SHOCK EXPANSION TUBE

Gao Yunliang®*t?) Zhao Wei* Jiang Zonglin*
*(LHD of Chinese Academy of Sciences, Institute of Mechanics, Beijing 100190, China)
(The Second Artillery Engineering College, Xi’an 710025, China)

Abstract The performance of the detonation-driven high-enthalpy shock expansion tube (JF-16), manufrac-
tured recently in LHD of Chinese Academy of Sciences, was experimentally investigated to obtain the velocity
and the pressure of the incident shock speed. The velocity and other thermodynamic parameters of the hy-
pervelocity test flow was predicted with Mirels’ theory and the Gaseq software, respectively. The experimental
results show that the test flow with a velocity of above 7000 m/s, an effective test duration between 50~100us
and the total enthalpy up to 30 MJ/kg have been achieved with JF-16 shock expansion tube of 16.35m length.

Key words shock expansion tube, detonation-driver, hypervelocity flow, incident shock, performance test
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