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Fig. 2 Schematic of the experimental configuration
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Fig. 3 Free-surface velocity profiles for no-Co steel
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Table 1 One-dimensional elastic properties of no-Co steel at standard atmosphere

Density Longitudinal wave speed  Shear wave speed Youngs modulus  Poisson’s ratio  Bulk sound speed
00/ (g/cm*) Cio/(km/s) Cro/(km/s) E/(GPa) v C,/(km/s)
7637 5.848 3.165 197.8 0.29 4.57




230 B AR A < T0 A 4 19 A e ot e iz S 9 BF 5 129

oL R IO AR F*F w,=U, /2, e U, S BBVE P E 3K [ o i i 64 1 e i 35 o ORE SRR B B C DKL
THSE w, B HEATLAMER S A I ZnE 5 Fros . kRN

Cpl - CO + Au p
K .Co=4.57 km/s,A=1. 283,
5.2
u ) High-pressure elasticity +  Experimental data
Hugoniot state\ Linear fitting curve
Wy ———=-——~ Cyclic loadmg -
Phase dissipation 5.0r
{7, |transition™
pE————— —~
Plastic _
W modulus™ ™ Oscillations E/ 4.8 C,=4.57+1.283 u,
m _I-Tu_gan_lo_t _______ \ <)
olastic limit : Spall strength
Ul A1 Ppst-: | 4.6
I yield | !
Elastic_ ! flow ! I
modulus | | : 4.4 s | " 1 . L N
te t to tm 17 0.1 0.2 0.3 0.4
up/(km/s)
P4 B s Uk 45 4 1115 B 5 IR bR C IR T w, KR
Fig. 4 Shock-wave structure profile Fig. 5 Relationship between plastic shock-wave

velocity C,; and particle velocity u,

3.2 HENFHUSH

Hugoniot #PEHRBR ope ™%

oueL = (1/2)p,C.U.,

A UL Ry s 5 BRIk 20 3A R i S ST Y e T

FEFR 2RI 2T L 2 240 R SR N Jy dean A K R

Ot = (1/2)0,Co (W, — W )

AW, v B A R W, O 2 2K o R TR R AR S ST R %) R R,

H L A AR R i & R ) 2T SR U A S R R 5 R I e A R R R

0, =C.T/2

Ao T stk P e 2 2 R i i 4R 3 S 001

N AR R R UGG

e=[1/QCHIW, —W.)/(tn — 1)

ez, Mor, Wy 5 W, 23510 R A ]

BRI EARACA (O X~ G A ME AT B TS W EHSE BIRS B ER 2 holil,

R2 HIBRGBINTHEEWNERSH

Table 2  Spall parameters of no-Co steel obtained from experiments

Shot Flyer Sample Hugoniot Hugoniot Strain Spall Spall
No. thickness thickness pressure elastic limit rate strength thickness
/(mm) /(mm) /(GPa) /(GPa) /(10" s71) /(GPa) /(mm)

1 1.998 4.039 18.917 2.61 5.74 4.43 2.01

2 1. 985 4. 000 12. 267 2.81 8. 61 4. 21 1.98

3 1. 985 4. 000 11. 326 2.20 8. 38 4. 00 1.99

4 1. 985 4.010 9.332 2.58 6.41 3.83 2.00

5 1. 989 4,053 8.239 2.11 7.61 3.89 2.00

6 2.010 4,025 3.416 1. 84 2.49 — —
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An Experimental Study on Shock Response of No-Co Steel

GUI Yu-Lin, WANG Yan-Ping,LIU Cang-Li,
SUN Cheng-Wei,ZHANG Ke-Ming

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

Abstract;: In this paper,the shock response of no-Co steel is studied,in the impact pressure range from
3 GPa to 20 GPa. The two-wave structural profile of the free surface velocities are recorded by a veloc-
ity interferometer system for any reflector (VISAR). Using the material longitudinal elastic wave
speed at standard atmosphere instead of the elastic precursor wave speed at low shock pressure,we ob-
tained the Hugoniot relationship between the plastic shock wave speed and the particle velocity for no-
Co steel. From the information of the free surface velocity profiles, we also obtained the Hugoniot e-
lastic limit,spall strength,spall thickness.

Key words: shock dynamics;no-Co steel; Hugoniot;spall strength
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