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Table 1 Hugoniot parameters of Cu and anvil materials

Material oo/ (g/cm®)  Co/(km/s) A Ref.
OFHC-Cu 8. 933 3.910 1.510 [5]
HR?2 7.830 4.566 1.494  [5]
Si0, @ 4.783 2.012 1.532  [5]
TC4® 1.402 5. 050 1.034
LY12Al 2.779 5. 370 1.290 [5]
LF6 2. 633 5. 549 1.216  [6]
MB2 1.774 1.497 1219 [5]
PMMA 1. 180 3. 854 1072 [5]
2 SR pru SRR Air 0. 299 1.035  0.00129 [7]

Fig. 2 Schematic in p-u relationship of
Note: (1) High density glass;

release isentrope measurement
(2) From Kanel’s IMPACT program.
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Table 2 Thicknesses of Cu and anvil samples (Unit: mm)
Exp. No. OFHC HR2 Si0, TC4 LYI12Al LF6 MB2 PMMA Air
Rpath-01 2.994 2.988 — — 2.995 — 2.968 2.994 —
Rpath-02 2.997 2.991 — 3.000 2.997 — 2.948 2.981 —
Rpath-03 3.977 4.093 4. 935 — — 4. 069 2.499 2.591 2.818
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Table 3 Experimental release isentropes of OFHC

1 2 3
Material D u p D u p D u p
/(km/s) /(km/s) /(GPa) /(km/s) /(km/s) /(GPa) /(km/s) /(km/s) /(GPa)
OFHC-Cu® 6. 80 1.911 116 6. 94 2.004 124 7.323 2. 260 148
HR2 7.50 1. 964 115 7.55 1. 997 118 7.921 2. 246 139
Si0O, — — — — — — 6.373 2. 847 87
TC4 — — — 7.57 2.437 81 — — —
LY12Al 8. 80 2.659 65 8.95 2.775 69 — — —
LF6 — — — — — — 9. 375 3. 146 78
MB2 8. 11 2.964 43 8. 26 3. 087 45 8.818 3. 545 55
PMMA 7.42 3. 330 29 7.41 3.326 29 7. 880 3. 756 35
Air — — — — — — 5. 139 4.676 0.03
Note: (1) Pressure,shock velocity and particle velocity in the shocked state.
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Fig. 4 Comparison between the experimental and

calculational release isentrope of OFHC copper
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Table 4 Experimental particle velocities of the release isentropes to air for OFHC copper

Fig.5 Comparison between the experimental and mirror-line

approximations of the release isentropes of OFHC copper

Particle velocity releasing to air A=Us—2u A/2u
p/(GPa) u/(km/s) Ref.
Us/(km/s) /(km/s) /(%)
102 1.75 3.58 0.08 2.3 [6]
148 2. 26 4.68 0.16 3.5 This work
161 2.40 5.02 0.22 4.6 [6]
194 2.72 5.73 0.29 5.3 [6]
219 2.95 6.21 0.31 5.3 [6]
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Experimental Investigation of the Release Isentropes for OFHC Copper
SONG Ping,CAI Ling-Cang,ZHOU Xian-Ming, TAN Hua

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

Abstract; The release isetropes of oxygen-free copper have been measured by explosive loading tech-
nique,in which brass is used as the flyer material, copper as the material both for baseplate and sam-
ple.and HR2-steel,SiO,-heavyglass,LY12/LF6 Al,MB2 alloy,PMMA and air as the anvil materials.
The results showed the measured release isentropes can be described through Griineisen equation of
state with constant py approximation in the initial releasing pressure range up to 219 GPa,and the rel-
ative deviation, (Ugs—2u)/(2u) ,of the measured end particle velocity,Ug, with the value of the mirror-
line approximation, 2u,increases with increasing initial releasing pressure.

Key words: explosive loading; OFHC copper;release path;Griineisen equation of state; Hugoniot relation



