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Fig. 3 Velcocity and magnetic field intensity Fig. 4 Radial density profiles

of liner inner surface versus time at 5 different times
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Table 1 Calculation results with initial load current
. d/ R/ ./ Lawe/ 1/ . d/ R/ ./ tast/ tn/
(mm) (mm)  (ns)  (ns)  (ns) (mm)  (mm)  (ns)  (ns)  (ns)
1 0. 60 3.0 101 189 100 9 0. 35 2.7 101 97 —
2 0. 60 2.5 101 169 76 10 0. 33 3.3 101 99 —
3 0. 50 2.5 101 95 87 11 0. 30 2.0 101 80 —
4 0. 50 2.8 101 96 89 12 0. 30 2.5 101 86 —
5 0. 40 3.0 101 119 95 13 0. 30 3.0 101 92 —
6 0.40 2.7 101 115 83 14 0.20 2.8 101 96 —
7 0. 40 2.5 101 106 79 15 0. 20 2.0 101 54 —
8 0. 35 2.5 101 93 —

AT ATLLE L B R R T 0.35 mm 25 3000
w,ﬁxﬁra_mﬂ&m,ﬂiﬁﬁﬁhnﬂ"?ﬁi i T Yrlociy lner imner sirface by
4] No. 1~No. 7 iR ; ifif W5 No. 9~No. 15 201 liner inner surface ’

T Y RN 0.4 mm i Bk e E 2o
0L TFIRE ] (100 ns) B4y 45 47 74 6 T 406 0 R 2 i Jisw €
B 7 i i D EL G 37 2 A P R DK o 3k B s R §m' 14 000
ZHIY B EERNE., N THEERBERER N oL
Tl 0 725 A A B9 Noow 15 v JEE B Sy 1

0

0.2 mm . H 2.0 mm BN ZHEEMER
VA2 1 37 5 3 R P 1) 72 AR Y O 2R BT, T IET 6 s
W& 6 W LLE 3], W6 7E 60 ns BIES HZE A H
T, P TR AR R T IR RS B — S
I R R 1B R AR E 3 i F b S G
Jo it IR 4 .

ll() 2l() 3.() 4-'0 SI() ()I() 710 8I() 9I() l(l)() 11(2)
Time/(ns)
P 6 s PAY S R A 37 e B 1 Y
B (d=0.2 mm,R=2.0 mm)
Fig. 6 Velcocity and magnetic field intensity
of liner inner surface versus time

with d=0. 2 mm,R=2. 0 mm
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Table 2 Calculation results with shaped load current

o, d/ R/ ./ ta/ tn/ ta/ Yo, d/ R/ () Lait/ o/ ta/
(mm) (mm) (ns) (ns) (ns) (ns) (mm) (mm) (ns) (ns) (ns) (ns)

1 0. 40 2.6 202 175 — — 13 0.56 2.5 303 307 — 324
2 0. 40 2.5 202 162 — — 14 0.58 2.5 303 300 — 325
3 0. 50 2.5 202 201 — — 15 0. 60 2.5 303 313 — 326
4 0. 60 2.5 202 245 — 261 16 0. 90 2.5 303 — — 331
5 0.70 2.5 202 264 160 — 17 0.58 2.8 303 308 — 362
6 0. 30 3.0 303 179 — — 18 0. 60 2.6 303 323 — 339
7 0.35 3.0 303 212 — 341 19 0. 60 2.7 303 326 — 352
8 0. 45 3.0 303 247 — 370 20 0. 60 2.8 303 329 — 365
9 0.48 2.5 303 246 — 319 21 0. 60 2.9 303 331 — 378
10 0. 50 2.5 303 256 — 320 22 0. 60 3.0 303 332 — 391
11 0.52 2.5 303 285 — 322 23 0. 60 3.1 303 335 — 404
12 0. 54 2.5 303 295 — 323 24 0. 60 3.6 303 366 — 475
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Fig. 12 Comparison between the theoretical melting line!'’? of Al and the liner’s radial p-T relation at =300 ns
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Fig. 13 Liner radial density.pressure and magnetic pressure profiles and the phase diagram at r=303 ns
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Fig. 14 Liner radial density.,pressure and magnetic pressure profiles and the phase diagram at r=326 ns
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Research on the Shockless Compression of

the Solid Liner Implosion
YANG Long,LI Ping, WANG Gang-Hua,KAN Ming-Xian
(Institute of Fluid Physics \CAEP ,Mianyang 621999 ,China)

Abstract; The quasi-isentropic compression technique of the liner in the Z-pinch can be used to study
high pressure state equations of materials. In this research, we designed the quasi-isentropic compres-
sion load for PTS shot37 load currents through the MDSC magnetohydrodynamic code,with Al being
the load material. The results show that it is impossible to find an appropriate liner for quasi-isentropic
compression under the original current pulse, but it is possible under the shaped currents. When the
current increasing time is 303 ns,the liner with a radius of 2. 5 mm and a thickness of 0. 6 mm gets the
maximal pressure (63 GPa) and implosion speed (15 km/s) when the current reaches its maximum,
while the remaining solid liner is 0. 12 mm thick.

Key words: Z-pinch;solid liner;shockless compression;shock wave;magnetic diffusion



