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1. Flyerplate; 2. Baseplate; 3. Sample; 4. LiF window;

5. Sample container; 6. Optical fiber; 7. Pyrometer;

8. High voltage provider; 9. Oscillograph
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Fig.1 Sketch of experimental setup for emission

temperature measurements
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Table 1 N, data for standard WBr lamp
A Nu N, A N, N
/(nm)  /[pW/(em® * nm*» S ] /[pW/(cm® * nm * Sr) ] /(am)  /[pW/(em? « nm* S ] /[pW/(cm® ¢ nm * Sr) ]

400 28.91 17.9 600 166. 12 109
450 56. 68 35.7 650 197.53 131
500 92. 87 58.8 700 221. 44 148
550 130. 34 84.6

Notes: Calibration conditions for N, () :{, =100 nm and I=10.4 A for Lamp 1;/, =100 nm and I=11. 757 A for Lamp 2.
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Table 2 Hugoniot and thermodynamic data for material relevant to experiments

. ©o Co UMo VLo Two v Al
Material ) A %o .
/(g/em®)  /(km/s) /(cm®/g) /(em’/g) /(KD  /[J/(mol- KO] /(J/g
Tal'> 16. 65 3.293 1.307
Cyl?-12:18] 8.93 3.928 1.489 1.96  0.11966 0.12594 1356 3R 205.5
LiFtt 2. 64 5.148 1.353  1.935

Note: R is gas constant.
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Table 3 Raw data from copper/LiF interfacial temperature measurements

Exp. A ho h R, _ I,
No. /(nm) /(mV) /(mV) /(kQ) T . JITW/(m® » Sp)]
400 45.8 63.5 0.095 1.9
500 98. 4 57.0 0.098 2.6
03-0918 550 99. 2 47.3 52.2 0.27 0.104 3.0
600 148.0 59.1 0.101 3.2
700 200. 0 53.9 0.101 2.8
400 10.0 68.0 0. 124 1.3
450 60. 0 46.0 0.136 1.2
500 80. 0 60.0 0.118 1.9
04-0302 550 100. 0 54.0 52.2 0.27 0.124 2.1
600 120. 0 16.0 0.136 1.9
650 160. 0 60.0 0.117 2.2
700 40.0 14.0 0.110 2.2
400 22.1 320.0 0.074 6.1
550 63.6 264.0 0.075 8.2
04-0304 600 83.2 260. 0 52.2 0.37 0.077 7.9
650 104. 4 312.0 0.073 8.8
700 103. 2 248. 0 0.077 8.2

Note: Exp. No. 03-0918 utilizes Lamp 1,04-0302 and 04-0304 utilize Lampe 2 for calibration. /, =100 mm in calibration.
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Fig. 2 Typical radiance profiles at discrete wavelengths observed from sample/LiF interface and the fitted
Planck greybody spectrum with an interfacial temperature and an average emissivity

(Hugoniot pressure and release pressure are 261 GPa and 133 GPa,respectively)
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Table 4 Melting temperature data for OFHC copper
Exp. Projectile velocity bu DPr T, Twu Tw
No. /(km/ s) /(GPa) /(GPa) /(KD ‘ /(KD /(K)
03-0918 5.722 261 133 4755 0. 303 4755 3325
04-0302 5.198 225 116 4552 0. 259 4552 2751
04-0304 5.876 271 138 4981 0. 686 4981 3507

Note: Ty is the shock temperature of LiF window calculated by means of method in Ref. [16].
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Melting Temperatures of OFHC Copper under Shock Compression
Measured by Optical Radiometry Techniques

ZHANG Ling-Yun,DAI Cheng-Da,XU Can-Hua, TAN Hua

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

Abstract : Melting temperatures of OFHC(Oxygen-Free High Conductivity) copper at pressures ranging {from
110 GPa to 140 GPa were measured on a two-stage light-gas gun by optical radiometry techniques and using
LiF single crystal as window, based on such a conclusion that the melting temperatures at the sample/ window
interface pressure is equal to the release temperature,and close to the interfacial temperature if the OFHC cop-
per sample is initially shocked or released into the region adjacent to the liquidus. The obtained data are con-
sistent with the experimental results of high-pressure sound velocity measurements and theoretical predic-
tions,and the melting behavior of OFHC copper at high pressure can be approximately described with Linde-
mann melting law. The method for melting temperature measurements we proposed in this paper avoided der-
ivation of Hugoniot temperature, which simplified the determination of melting temperature, and provided a
potential approach for melting temperature measurements of metals.

Key words: optical radiometry technique;interfacial temperature;interfacial pressure;melting temperature



