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Fig.1 Stress-strain curve loaded by MTS
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Fig.2 Stress-strain curve loaded by SHPB

FIH SHPB %&£ A1 RNAR b BRI & 7 A BHE—4ER 1 T Bk, HPE A
¢ = 5.64km/s

P SR 2 S8 IR & E=78.5GPa.

3 SEERER Kot

W SLIG HAT (1) 5 F B AR S S T
19 . 3-8 1 28 E — 2, 7T LA [F) B
AR MR 77 VAR G &R AR A, Tl 3
FER. T 6 926 B0 0352 A b 3 1)
R 22, K [F]— 44 SUNEAR ZR S N - AR
R T A, K 2 AR N
AR AR R - AR 2. 4R A
LI TATIF LA 4518

(U AR 6 1 S B0 7E FF b 85 D) il AR
B 4 1k, — FRORH 3R B AR AN B ik 30 %0, T i
IO/ ARZ R (1) S8 AR Ik 40 %6 BA B RE I8
RAEIR . i L BE AR 0 5w, i 2R ) 98
MR S AN GE, WA B B AR K, A
[F) . 7 BT %o I () 92 A% 1, B S 2 78, A4 R
TR B 3 28 RN RS A B BT WA f 28 4 T #
B IEIN. X SRR R R

800

600

200

0.001s?

. 1

020 025 030 035

[

0.05 0.10 0.15

P 3 AR e AR A ) A8 3R R IR - AR K A

Fig.3 The stress-strain relations

of Al/Li alloy under different strain rates
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Table 1 The basic mechanics parameters of Al/Li alloy

R AL ERSHREE RSO 45 DA BEE S REE
o/ (kg/m3) v Ey/GPa Yp/GPa ¢/ (km/s) E/GPa
2470 0.32 8.21 0.24 5.64 7.85
PRI E VL RAS, 5% sl & SEIG I B SIS W FH 38 o 4 B

GOE NS R B A7-R AR 2 7R 5NN AR T BB S5 22 ) R AR SR 1) ih 2R 78 L, 97 A8 2 5 1) il
LRAET ), AL N AZER N AN [7] il 2 SOZ T [R], B RSN R ) PR FFAE 520 ~525MPa e h . W38 #
s AN [ 2 5] ) AR 9 BRI AR B — A I, AN [R]RLAR FE T RN AR it S R A [
T o X ULBH, PR 8 AR F 0 ] A A Sk %) N AR ZR R A RO, T B A AR R ) A v N AR 2R
AR TR, BT DATR T 22 AR 2 526 31 A BN 44 58 T 25 ol 12 A 32 10 A 8k 1) 58 28 P A A R
FRATTHG I iy 2 AR T A8 AR RSN T 2% 17 8 g - A 9% 2R 8 T R A R 580 8 1P 5 3R R R R D A B
J9 A8 AR UL, T AR A <5 0 S — TR R N A R AL

(4 B B W AR ZE BRI — MRS (4 AN HR U7 B = S T HA — € B
T35, IR - R AR FR AU ) P T AR AR ARG ) AR SR AR, SR m a8 far 4/ B BN AR 2 T8 55 K
AR FRy i S 28 B g ARG R 580 98 P e 7, AR PPl 2 SR AL, T s R AR I U 5 4 . IX — I
&~ Hugoniot ek ISz 25 B FTIE s

4 A H T3 RE e NS W PR AR R A A T 7 A o (Y 4 R

FH T 85 55 AR SR (18] . g -7 A 1 2 0 5L A 7 R B ) AR AR, T Y 288 X6) 87 A 6 () A i S A A PR B AR
IR IR, T a0 00U R S A5 R A A% PR o 1% N AR 2 A RS S8 P A A A 7Y, B 15
a=ao(e)4>(é)=Yosm(l+a"6")ll+lé/é0]p] Y
G0 () = Yo" (1+ a &), d() =1+ e/l )
X, o NEHFIN /7, e AEIAINAS, eANAER, ¢ NBHENER, Yo. m. n. o Mp SHNEHE
FRHEM RS E. AR F A+ o D DB IE R AR IR Y o€, DA B 4 3 20 i) AR Rl 1
K H BN ZREFL A SEI0 A5 B 1 R - ARG R it 2k i 3 B ), A HH BL R &5 3R
Yo = 746M Pa, m = 0.374, n=1.65, «=—2.05  p=—0.0274 3)
FH T 1] T 0L 2R 5 S i 28 R %) R sk T 2% L, FrE B 4 TP A s AR R 43 ) S 5000
HA10.01s "PIRIIE LR A S i 28 AL A ih 26 1 LB, T 2R 2 45 M B e 4 il 22 15 Sz 06 ih 46 1) A 5%
FEL 0 A SR ES N R
% 2 B4 128 5 506 i 2 AT 2

Table 2 Correlation coefficients between the fitting and experimental curves

IR E Y 5000 3500 2500 1200 0.2 0.01 0.001 0.0001

AH R R 0.978 0.970 0.964 0.966 0.946 0.974 0.983 0.991

QO BRI F 0o ()RR F, () AMARRBAE F. T ¢ CoOMRHE S %1, IR
PARBON S, IR RAE T MORHI RN AR SN, S8 =10 *s "HIFRNSHRARE, |85 5 TN
RHWET SO sy, MERFMARE 10 * ~10%s "B, ¢ COBERAR G ING T g+ 5
R, 2 AR R GRS e I T B T4, AR AT T B S2 I OO 24 s, T AR T e 5 K
F, $CeOFaT 1, RIFE RNAL T IR BR 4% A T T3 A 87 A8 2 T % 1y OB M AR 3, 05 (2O 45 Y



513 8 % WL SRR R R AR R AL R P 5T 57

KeF o= oo (TBLNEREL & AP S ZE % T IO RARIR B PEA IR . R, B F b B
RGO RSB L, (FLE Pt 5558 4R 1 e 0 2 H TR L B BB PR o (0L A, 1A 5
RIS B PERDRR R0, 5 BLEE R SRk 3] TESY

800p 0.01s 1451
600 1.35F
£
§ a0} o 125
=]
. }
200 1.15
1 1 2 L I 1 ' 1.05 L L 'l 1 1
%7005 010 0.5 0.20 025 030 035 0 1000 2000 3000 4000 5000
€ éls?
[ 4 S50 128 502 4 [ 5 A T 5 R
Fig.4 Experimental curve and fitting curve Fig.5 Relation between softening factor and strain-rate
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Study on the limit strain-rate softening property of Al/Li alloy

GUO Yang , LI Yong-chi, YAO Lei, DONG Jie
(Department of Mechanics and Mechanical Engineering,
University of Science and Technology of China, Hefei 230026, Anhui, China)

Abstract: In this paper, with the series of quasi-static and dynamic experiments of mechanics, the basic
mechanical parameters of the Al/Li alloy have been obtained. By comparison of the experimental results of
different strain-rates, it is shown that the Al/Li alloy has the extraordinary property of strain-rate soften-
ing. Also the limit characteristics of the strain-rate softening of the material are revealed, based on which
the concept of limit strain-rate softening material is proposed so that the existence of double-wave phe-
nomenon in viscoplastic material is reasonably explained. Furthermore, we have completed the fitting of the
experimental strain-stress curves, and presented one concrete form of the constitutive model of the material
convenient for practical application, which is a constitutive relation of double powers strain hardening with
a limit and power strain-rate softening.

Key words: solid mechanics; limit strain-rate softening; constitutive relation; Al/Li alloy; dynamic experi-

ments
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