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Table 1 Comparison of platinum Hugoniot expended uncertainties (£=2) from two evaluations

Shot 0ot Oot w D u » o Evaluation

name /(g/cm®) /(g/cm®) /(km/s) /(km/s) /(km/s) /(GPa) /(g/cm®) framework

3.42240.034 653.44 7.64 34.728+0.535  Ref.[6]
TaPtl  21.41 16. 65 7.784  8.92040.134

3.443=+0. 031 653+11 34.73440.369 This work

3.44440.024  659.345.16 34.853+0.298  Ref.[6]
TaPt 3 21.42 16. 65 7.829  8.93740.063

3.4434+0.021 65949 34.85340. 298 This work

2.633+0.011 433.4+1.97 32.597+0.135 Ref.[6]
TaPt4 21.42 16. 68 6.006 7.68240.030

2.633+0.011 433+3 32.59740.135 This work

1.9584+0.008 279.3+1.31 30.23940.121  Ref.[6]
TaPt 5 21.37 16. 68 4.492  6.675+0.035

1. 958+0. 009 279+2 30.23940.121 This work

1.88540.019 263.642.98 30.072+0.343  Ref.[6]
TaPt 6  21.40 16. 68 4.324  6.5354+0.118

1. 885+0.017 264+5 30.076=40. 252 This work

3.00540.014 533.3%2.68 33.570+£0.159  Ref.[6]
TaPt 7 21.40 16. 67 6.850 8.29140.032

3.005+0. 013 533+3 33.56840.123 This work

1.6524+0.007 218.941.06 29.208+0.110  Ref.[6]
TaPt 8 21.41 16. 68 3.803  6.18940.035

1. 652£0. 007 21942 29.20840.092 This work
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Evaluation for Uncertainty of Particle Velocity

in Hugoniot Measurements

DAI Cheng-Da, WANG Xiang, TAN Hua

(Laboratory for Shock Wave and Detonation Physics Research ,
Institute o f Fluid Physics ,CAEP ,Mianyang 621900,China)

Abstract: Uncertainty of particle velocity (u) was systemically analyzed in terms of the general guide

to uncertainty evaluation, focusing on two principal types of Hugoniot measurements—{lyerplate-im-

pact experiment and relative measurement. The uncertainties of the shock velocity (D) ,shock pressure

(p) s compressional density (p) and compressional specific volume (v) were also formulated in detail

based on the law of propagation of uncertainty. For both asymmetric impact (different kinds of sample

and driver) and relative measurement, the uncertainty resulted from the approximation of double-

shock Hugoniot or release to the mirror reflection of the principal Hugoniot should be taken into ac-

count as Type B evaluation of uncertainty. The situations, such as the obvious difference of the same

kind of materials, the temperature rise of the flyer prior to impact and so on, should be avoided in

Hugoniot experiments.

Key words: Hugoniot;impedance-match principle;particle velocity; uncertainty



