H17T% g2 M = 7/ B | = - Vol. 17, No. 2
2003 4 6 A CHINESE JOURNAL OF HIGH PRESSURE PHYSICS June, 2003

XEHE. 1000-5773(2003)02-0081-07

R A SN RRS HROF S
ESCIE IR L1 e

R EBL AR R ZBA 230027

WE: 2HAMHEN R R ERRM,LERN M N R R o TR & BN R R
HMAMB A FLEF  ZABEGLENEERMNERN, EAAR O FEHEHFE. KT 2T
NRZMMBE IS FATH AL BRI R REARGE TR E R, AtH
AL, NETERABERAEENBEH X EMXSE,FE THBH D-u & Hugoniot
B, SRBEFTERWEEHEAZIT ANEXABANEEL LM THAXNTHE
PEA R By O AR, ANTIAE BT BT BR A AR TR R R R RO B AR X — B A
Mo RmEEFHBKERNER TS T M Hugoniot 7 £ 5§ Murnagham 3k & 7 # 2 A
WRAGUEREEAEBFETHBORS T RS,

K$EE . 44 4 % ; Hugoniot & ; Murnagham k& 7 2
FESES. 0347.3 TERFRIDAD . A

1 35

PR A A HLA IR B L LR R LR L B S A R TR T R 0 el 0 R R 1 s TR R
HAE B RA R AE L2 R 12 R E B A s AR A A B T H 2R N . ENANE RS A
XA R S R AR AR 4 1 F1 2B VEREAE TS0 o A0 T A5 0 5 N 2830 BT B 405 BE A L v g P BB 1Y)
WF R4 L 30 A g A R R e g 4 i T 5 T4 L IRt ol =2 A 4 i AR B A 4 1 2R tERE S 5. i L
ANTR TE 2 o, A [ 36 4 75 v RS ) A ek 3 5t P 8 o) b R g 2 e A S S, i N A A SOk G
P R TR A O R S e e S B T TR R R AR B A S A R EAT T R 5 MTS
YRR A S0 i I A SE 86  SHPB gl 2 5 7 [ 28 56 28 4 520 AR M L 9 U2 K P T S O R AR
ol 28 0 e S B I A AR DG S B0 KU A SR A L DA B S 2 FORE R AR K e R B AR S i Hsh s
SEVEREREAT T RS Hr 14 4 A O 1 2 M BE S B B B AR 6 & DRSO & 0t v Ak O AR A
JZ 2N, AR SO X H Hugoniot 2 AR ZS HREWF R TAER) B4,

MTS fil SHPB A 5255 R S PR T AR A &7 5 — N AR R H N (10 1 ~10° /) B 3 I 1
) 97 A8 2R A7 AR N L LB I i ool B0 PR R AR BB 2 AR R 0 4R L U RN 7 R R T S
B AR 18 i 5 (E 24 Ry AR R R R L AR A BRI T AN B L 2 AR Rk TS5 KR AR K
KRBT — AR (AR SIBEARM R . BOT R A8 A2 R B 38 A CR AR D 28 a8 o 7 F 2
L IR B B R v T B R 2 A L 3 R R R R AT AR =2 R e BRI AR R A R R R VB AR

FoATAE i R S T I TR AR T R AR A SN oG B R R SEAE SN AR A AR 2
T TE A B 7 22 A7 AR PR S A R AR A A b S IR T LI 5 A, E 59 I8 Ik A 1 R 4

[

« UWFS EER: 2002-10-11; {&E HEA . 2003-01-16
EE£WMB.: HEAKRPES (10272097
fEHEBN . 2 (1941, 5 #, TR 1 2# i ag Ak R U,



82 = i L7 il 2% it 917 %

T FATHES: T MK Hugoniot 75 Murnagham AR5 82 2Z [8] 1Y 3¢ & , I LA SE 56 8040 S FE Al 45 31 1
ARHE AR BEAY D-u % Hugoniot & Al Murnagham IR RS 4L,

2 REKERRETIE

SCHRAE ity Dy [ R AR B S ek T ST T S SR - TGS R I R e o AR R | o
JEE R AR LR THRL 8 IR A 0 AR L LA 2R BB Hugoniot B A RS 8. Sl e e
TR BT BE i A ) FEF S AT B9 100 mm HAR— 08 UM BT, TR ERRVRE . RS
1E RAT R AT O L 1T B I T 7 —A RO B2 MR O LY 12 f7 s K f8 R ol Al TR 5 PR
B S A RS R TR R I R i il VISAR I AN RS 1 PR

Flying plate _/;//k_/ VISAR

Te t plat
Velocity feeler / arget plate

Record ondoscope

A
Net

In-phase output

L *Trigger
Pellet velocity survey s Flatness ondoscope

Bl SRR ARG R A

Fig.1 Diagram of system of the experimental setup
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Table 1 Dimensions of specimen and the experimental results

Exp. No. Thickness of flyer Thickness of target Impact velocity Shock velocity Particle velocity
h/(mm) H/(mm) U/(m/s) D/(m/s) u/(m/s)
VT-1 1. 606 2.993 495.5 5660. 8 247. 7
VT-2 1. 601 3. 000 792.7 5715.0 396. 3
VT-3 1.618 3. 000 1092. 0 5924. 9 546.0
VT-5 1.613 2.999 598.0 5683. 3 299.0
VT-6 1.563 3.003 300. 0 5458. 3 150. 0
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Table 2 Particle velocity at the Hugoniot yield stress Yy

Impact velocity U/(m/s) 300. 0 495.5 792.7 1092. 0 Average
Particle velocity uy at Hugoniot yield stress/(m/s) 31.07 30. 93 30. 83 33.21 31.51
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Table 3 Dynamic parameters for Al-Li alloy

Parameters Experimental values
Longitudinal wave speed at one-dimensional strain state ¢ /(m/s) 6899. 2
D-u curve parameter ¢, /(m/s) 5344. 69
D-u curve parameter b 1. 051
Hugoniot yield velocity «, /(m/s) 31.51
Murnagham exponent ¥ 3.204
Bulk modulus at zero pressure k,/(MPa) 70557. 3
Dynamic yield stress at one-dimensional stress state Y/(MPa) 284.27
Dynamic yield stress at one-dimensional strain state Yy /(MPa) 536. 96
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Equation of State for Al-Li Alloy
LI Yong-Chi,GUO Yang, TAN Fu-Li,ZHU Lin-Fa
(University of Science and Technology of China , Hefei 230027 ,China)

Abstract: The most materials have the positive strain-rate sensitivity,the yield stresses of which will
increase with the strain-rate increasement. However, based on the dynamic experiments we found that
the Al-Li alloy has the negative strain-rate sensitivity and the impact ductility. In this paper, by means
of the gas gun experiments, the free-surface velocity history and other related parameters are meas-
ured,and the D-u Hugoniot curve of Al-Li alloy is obtained. The experiments reveal that under the
impact loading the double wave structure similar to that in elastoplastic materials will occur in this
strain-rate sensitive material, which shows that our concept about “the material of limited negative
strain-rate sensitivity” is reasonable. Finally,under the hypothesis of weak shocks,we deduced the re-
lationship between the D-u Hugoniot curve and the Murnagham equation,and the parameters of Mur-
nagham equation of Al-Li alloy are obtained based on the experimental data.

Key words: Al-Li alloy; Hugoniot curve; Murnagham equation



