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Fig.5 Stress-strain curves of PMMA under different strain rate

&1 6 Sy g T g AR il 2 WA N 7 5 N 0 AR R X R DG R o R R AT L AR X RO AR RN N ) 0
{5 I 07 75 28 ) 5 25 Y T B0, R AE ZE 4 R R 0,001 /s, 0. 01/s F 0. 1/s B X R B 87 77 06 {8 43 531 K
79MPa, 100MPa, 127MPa, ] UL, 7EfE# S M ST, 24 0 A8 553 B4 &5 900 %6 A1 9900 Yo, 1 g
2 R & T 26. 5% 1 60. 8% ., RIASZHRAMGI KN 492/s, 980. 7/s Fl 1222/ Wf , % 1 #4187 7 W E 43 91l
161MPa, 234MPa Il 296 MPa, A WL, S E S AF N, 25 0 A8 F 435I 4 i 99. 3% R 148. 4 Y0 B, 1 )
AR 43 42 25 T 45, 3% F1 83.9% , I TT LA . PMMA b4 8H7E 3 25 h 2% 55 1 T 7 7 i /] o) 7 A8 %
o R B T S
2.2 BEMBWIRERX S

Bl 7 () Sy ARG B B 7 (o) R 7o) 43 S 48 A2 28 5 0.1/s F 0. 001 /s B R 45 J5 (9 1A
TEA . A UL E S AR A o R AR R kA o B AT DR AR A 0 S M TR A e R T A
PN AE A B 0 00 B R RAR 7, SRR U v O A 1) A R A AE R BB AR DX A I DS L R A
N RSUREAR ARG I 22 TR 05K & 26 43 5 L T2 R E 7F — 2, iIX 3R B PMMA fE e SN~ A — 2w
HE S,

7 () R 7Ce) 43 S R A8 ni AR %k 980. 7/s Al 1222/ Bif J 46 5 AR BETE 5L, ol LA H il FEAE



%2 W ERSE . PMIMA B84 ) 3l 25 TR 47 7 27 5 1 B 78 48 4 A Fg A58 B 5 223

350

300 — *
4 !

250 4 [

g |
2 200 ] /
OE I
~ ]
150 ]
1 |
1 —
100 /_/-/
4 '/./’
50 +——r LAl B S B R AL R L B LA L B L
IE4  IE3 001 0. I 10 100 1000

Strain rate (™)

Bl 6 7N [a] Jin a8 o A5 28 4F Ry 1) U {8 17 g
Fig. 6 Peak stress of PMMA under different strain rate
JE 4 J5 AR R Az W SRR AR I L 3 BAE B 4R 0 A8 AR AR R A T EVERIR . AR R 980, 7/s I L IK
BT S A 5% 61t ST B IR A %y 1222/« B SR RERRIE A4 R 45007 0
ARSI A R A T B B RUIR IR

B 7 A
Fig. 7 Macroscopic failure mode of PMMA under different strain rate
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On the Dynamic Compressive Mechanical Properties and
Strain Rate Related Constitutive Model of PMMA Material

XIE Zhong-qiu, ZHANG Peng-peng
(China Airborne Missile Academy, Luoyang 471009, China)

Abstract: In order to investigate the effect of loading strain rate on the mechanical properties of
PMMA, uniaxial compression test of PMMA in a large strain rate range was performed by using
INSTRON universal testing machine and split Hopkinson pressure bar system ( SHPB).
Microstructure of deformed samples was microscopically observed based on SEM technique,
microscopic damage and failure mode of PMMA at different loading strain rates are the focus of
analysis. Results show that the flow stress of PMMA increases obviously with the increase of loading
rate; under high strain rate loading condition, the strain rate sensitivity of peak stress is obviously
higher than that in quasi-static region; under quasi-static loading condition, PMMA sample shows
obvious ductile failure characteristics, while under dynamic loading condition, it presents brittle
failure characteristics. Finally, PMMA ZWT visco-elastic constitutive model parameters were fitted,
which show good coincide with experimental data. So it indicates that this constitutive model can
better describe stress-strain relation of PMMA in a wider range of strain rate.

Keywords: Polymethylmethacrylate (PMMA); Split Hopkinson Pressure Bar (SHPB) experiment;

Failure mode; ZW'T visco-elastic constitutive relation



