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Fig. 1 The longitudinal velocity versus pressure Fig. 2 The transverse velocity versus pressure
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Fig. 3 The comparison of ultrasonic and istothermal Fig.4 The comparison of ultrasonic and istothermal

equation of state for LY12Al equation of state for Al
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X B A A A A R R RIRR A AR AR B AT R 0 v DR R AR R R A T .
B 4 Rl LUE Y, Vinet R T FE S 4648 19 JRAL pro B4R 76 7K J1 &5 38 200 GPa B AF & 15 1R 4,
LY 12 585 2l 88 B4 AH T L 40 e 25 B T LY 12 45,

AN TRDIR 25 75 B A e e Y 22 5 At 22 KL 02 R B TR AR 1A [m) | 1 A B B B B i i i . MEEOS
B 2 d 25 X PR Ry LR 3R AR po 56 R IFad B, HAE SobR 25 07 8 BT 09 M i i 5 T i 4 P 56
F R B AE o Fe T AR AR 280 % T8 A AR, ot 5 AR 9 e 0 R B R 2k p<<Kso /2, i LA H
B 79 B AR . PR e e AN B B 8 e B, L B 2 SR e R {8l T O R R X T L AR AR
JEFA33] T ) Z M . Birch-Murnaghan(BM-EOS) 1R 75 757 T2 2 M vk i 728 A9 3198 1 3k g, gk B
B 5 R 2 DL 2 TR ROk R 00, BT LA M-EOS i, 76 b BR 4 BLAF 5% b 22 5% ) e 7 7, {H
TEAME B T = R B A ARG FE N = g [l i O B AE s R P 2 R Z — I8 A g2, 75 7
0 R A SRS it DA R T A ZBOE 2R T 78 S5 s i FH v SR 95 K B4 22 Tt X i BRI 30 AR L
T, G A 5 b 49 Birch-Murnaghan = BB 2 0 78 00 ity A% BB = B 30, 103 A 30 Rl SR 1
FRAE = T BORS BE AT, I A B 58 e X = Fh & J8 10 po E R AT HEIR BT, 5 5250 50008 He 34 B 3%
i, Vinet RRAETTH (V-EOS) J& i 4F 3K M [ R 25 G fig 5 J5 0] B 2 1 L se 2 i B A S i i, Bkt fe 17
1o T X6 22 0 XA U T AT 1A B LI Iy ol i 158 25, TR 3 T 25 A s B A 5 R B X &
S e SCERUE ] B R B AR e RO A RRR AR AR B A A 5 M L DR B

5 Debye i2 B 5 Griineisen F %

5.1 Debye BE
& Debye FiE 158 Debye B #7522 2R it K1) Debye JREHR o, BT

Ko F 4% 1] R A A il g R
_[9 N 1
‘“_[ Ar v( 1/oit 1/vi+ 1/v8 )] (b

KA N NIRRT 8 b ABRZE S W E 0y v, Al o, 43 52 W PR B9 9\ I 75 T80 R0 19 A4 Ak 7= 3K
FEA& I [FPEAA T v =0 v =0, =0,

P B A S B0 B A5 51 LY 12 474 300 K [ Debye HiJE ©,=430. 97 K,
5.2 Griineisen % #{

(D H£T1% 7,

7o AT DA 42 AR 2 5000 v 0 7 1 ok 2R

Yo =aKsv/c, 12

Ko WK RE v A Ks WK G, o, hERILRER, KRER T a=69.0X
107° K™',Kg=77.39 GPa,c,=0.947 J/(g * K), 7y, =aKgv/c,=2.025,

(2) 7 Griineisen &% 7. Wi+ 5E

IV FHD P 000 A 1 5L SR T SR e (R XERRT B RAR v, HEE A R AR KRBT L 2
TG DT, B T8 3 SRR (AN T ) AN R U T ) B DTk

x:—%%(fg)(gg)T (13)
e f )(%)T (1)

FRL Griineisen 25 H1H 7., :%(yl 127 =2.379.



551 ik ISR EINET LY12 S S SRR S R 39

6 % it

FH Bk e g 5 I A T 22 8 LY 12 AR AR TR I AR (0 A0k R I R R R D i AR A, O
PEBAR 1 (<20, 5 GPa) N I 75 0 S K080 7 A o 1) 2% 1 0 M A i R JE X TR ) B 2 0, S i T LY 12
1) Murnaghan,Birch-Murnaghan . Vinet = A [F]JE 200 55 AR ZS 5 88 L 9 X & AT 09 Fs g 36 [ 1
TUHE . S5E XA IR AL pro M5 KO 928 L 40 B . A5 3 R LA AR
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Ultrasonic Measurement and Isothermal Equation of State
for LY12Al under Static Pressures

ZHANG Ting"*,BI Yan',ZHAO Min-Guang”

(1. Laboratory for Shock Wave and Detonation Physics Research ,
Institute o f Fluid Physics \CAEP ,Mianyang 621900,China;
2. Institute of Solid State Physics,Sichuan Nomaral University ,Chengdu 610068, China)

Abstract: The sound velocities of longitudinal wave and transverse wave for LY12Al were measured
under static pressures using “pulse echo overlap technique”. According to the bulk modulus at zero
pressure, Kg, sand its pressure derivative K's, yielded from the ultrasonic meansurements under very
low pressures (<C0.5 GPa),three Isothermal Equations of State—Murnaghan EOS, Birch-Murnaghan
EOS and Vinet EOS for LY12Al were reduced. It was found that the Vinet EOS deduced from ultra-
sonic data was adequate for describing the compressibility of aluminium and its alloy with fcc struc-
ture, even up to 200 GPa. Furthermore, the zero pressure Debye temperature and thermodynamic
Griineisen parameter calculated from the ultrasonic data for LY12Al are 430. 97 K and 2. 025, respec-
tively.

Key words: ultrasonic measurements;isothermal equation of state; LY12Al
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