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(a) is the recordings of flash intensity and accelerometer;

(b) and(c) shows 2 of the 148 photographs from the high speed camera
B2 BYRERICRE
Fig. 2 Typical experimental records

Bl 3a B/RKRMLBMIMEZIR(A 20C) T PCHR F-MAE ML, 508 N5 2A sk
BETH T 3 70 0 8 3 R A R B 00 BURE 7 45 8 4R 00 A 2 16 9 36 2R B % L FE S X B M A O 7
T 3ot 7 v A B A T B ol S 8 B A R - AR b R B R A . X — W L R
MBRBMBEEESHN . 8RS oyu=128. 64+ 18(MPa) , Xt i 9 J& IR 5 25 % 0. 066+
0.003, FEMPEARTY Bt B, 2 BL F1 /N T Oiinear =108 £ 13 (MPa) , 45 & 2y 2% 3 ¥ , L 38 44 4 £t
1624£61MPa, %A J10F, BT HAERMMMEBTE . Y bR HEA BT 5, 3 % 0 K
HREXEEBUFAEZWNHN, PC TR AN 0. 63, MSTH I K K I 1R 5 &
HITRBEHE BN, W R R BR W, RAMEENS B H LM 45°MBR ., X — 2R
WL IRBT V) I R R X — R B o BB

P 3b Oy 5 o 0 4k B #6900 M L BB R A8 A9 AR 4k, LR R S -REAE S R AT B B, 78 MM AT L
BRI ZRRRAC B B A 20 0. 3440, 1, ZE S HE AR T I B L Y # H B AR A S A 0. 4240, 04, I
UL B AR ey TR AT A0 B 1 AR YR B R A b A T A T A R AR /N A He X
BRERTHURE . 298446 B B A9 I A W R 2 K A R



30 1% 1 5 H BN % 19%

LB 3ar AP 25 T 28, 2T T da b B, BARIATIN R B Afa tE A 34 H i
TAEN, BRI GHFALEOY 0 SEERAE R IE AR PR —Br B,
FLAR IR TR vH AR I ELN 7 SR MRS Ok 2R 5 4G A TN B VD SR R A0 SR A5 B R
N2 77 SRR AR k22 T8 O ZE AR /I T B AR TR SN, BE R B9 Ra EEAE 0 427c . SR IE
PRRRAN A AR v T 55 A AT T AR L S B U0 ) SR — e BRI S g AR i 26 (SRR ) g% iy
T Bl iy R R T R T RS 2R (RELR ), WS AR B T, AR AR AN AR BB BT SR B R 2
HIEN, P S B 2k 22 TR B 22 ) 3G K

400 0. 50

350

300 L 0. 45
= 290 0 40
% 200 .
5 150 0 35}

100

0.30
50
0 0 60 70 0.25 0 o
F’(Q‘O) L‘.(U'n)
(a) NiJJP7AE 2 (b) VHIALL PR KR
(a) T rue stress versus true strain (b) Poisson s ratio versus true strain

B 3 FAW PC SIS R
Fig 3 Expermental results for PC
Bl 45 RSB RN R A PEK 300
IR T) PAE R ZR, KRR LT RSP AN E & F S 250
PC FIAHTEL S HISRE, PEK I RIARHIZE 500l
5 PCHITEAS L3EA E—80 ${l I, PEK i
JE RN 738 204 1M Pa JERNAA 0 07H:

150 T

¢ MPa)

100 T

Acce 1photo

0 05 PRHEIRE AR I —BkiM, Bl — -~ ~ Acce only
HAHEIR/N. PEK HIWr RN AS A Q 74 FRATT & / o
BT LA BT T 0 S I RimEE "o 1o 20 0 20 50 60 70
T 5 R R A T B 45 SR 5 s B e
T A1 A A AR A8 T 5 8 F 4 SRR A T

&l 54 PEEK HINLJ) RIARK FR, AT TR Fig 4 Experiental results of true stress
F5E X6 A BE R 52 1R, FRATTAEAS [R) PR 55 R B X% versus true strain for polym er PEK

HbAT TSR0, /R W RN, PEEK HISEL0 45
RYE5 PEK WAL EHUE L, PEEK BJE RN /1A 1428 20M Pa KT PEK, Ji it B 48 K
0 045 MAEVEMREMEEEE ST PEK 535 NS, JEARN 71 TR BRI AR 1) 2
EWERN 120C AT 140C R fy RiAs 4k E IR X, X EHM T YHERE S T RS
AR IR FE (29 1300 )i, SO0 R ok H IR KRR FE O &5 b, TR T o 300 R 7 AR il 28 1 52
X

X[ PEEK, BATEIEAF ML RN E THN S MERR B 645 HIEAE AR



%1 EOH TR A WA DAL RN (3N A ST R S A A T 31

NARFRN N RIAS 2 AR B, BEE NAR ARG K, i RN A g [, ] DU 2, X
T PEEK, 7£ /5 NAZR T, APRHE AR A58 5K
300

300

225 225

(€)
{)
(d)

13 |

. . ]

° c 10 20 30 40 %0 20 40 60 80
e /(%) £4%0)
K5 ARFEEREZ T, KE&Y PEEK K6 ARMART, KEY PEEK
(N A7 AR SR 2 (N A7 AR 5K 2R

Fig 5 Experimental results of true stress versus Fig 6 T rue stress versus true strain for

true strain for polym er PEEK at different PEEK at different strain rate (a)2000s '
environm ent tem peratures (b) 1000s™ % (¢)500s ' (d)7s 5 (e)Q 001s '

WATHH B 7% B il 0 R 4uT TR A% PG PEK M PEEK W )5 il & M
I AL, FATRT DA B R LR g iR

L BT SE58 I RS WL T B UG M B 2 2R St R A0, (ELFE i IR AT, A5 80K (1) A 2 1tk B
REVE) 8BRS ) FEA G, BrsRi i =M R4 21M PaZ T (HEEE W JE IRBAZEK,
£ &b A,

2 BT SIe K 3RS WIAE T MRS 3576 NS IR AG BT B, 285 S SRR AL B R 5L PC A PEK
[ W3R8 53 T30 630 N T3, (ESLIG I & R RARTE ] (40% )N, PEEK %A Wiz B
S, PC AT PEK ¥ 5 BEIR0IR 2, 3504 W 52 51 4 8 I 24T 5 LA 45T A8 48 X R A 4 By 1)
HARX BT SV W 2B, B8 T SCRF At o b e = 10

3 BT R A Y2 I AN R AR S UM R, A S0 4 RANAE R R L) 10°s I AL
PC F1 PEK fI45RIEER R FIR (& 20C ) (HRE— 2590560 R B, 7535 B A N AR R g AR I, B 77
RS M ZR I FEATE AL, AR Z I Dy, J IR R 38 I (IR R R AN, R AR S ) T R

4 TESRPEAR TR B, B ARTARA L AT BB B, B TR FUAR A AN R, AR AR A8 B AR B 0T 2
AR {h 2R AN K, B A AR IR N, RN AN AR B B SR ) iR ZE K IR XRG4 PEK A
PEEK, WAL BRI BUE AL, X EREY PC, W2 2075 RE AR AR A8 A5 >R 1Y) 52 1



32 1% 1 5 H BN % 19%

& £ X M

1 Bragov A M, Lomunov A K. M echanical Properties of Som e Polym ers and Com posites at Strain Rate of
100s . Journal de PhysiquelV, 1994 C 8§ 337 342

2 FEALIL, Pluvinage G, Labibes K. i SR WAL /iy 807 T (R0RG S0P 307 S5 0RE SME AR M s 1% M0 5 o, 1995
15 F]): 3~ 4

3 WARS R, 96 IR B R E R VR IR R B A T SR RE RO . ABRAE S pht, 1996 16(4): 373~ 376
Kolsky H. An Investigation of the M echanical Properties of M aterials at Very H igh Rates of Loading
Proc Phys Soc Lond 1949 Vol B62 676~ 700

5 RRE JA, &R AR A% U SeEs Tolk A, 1989 336~ 360
6 Field J W alley S, BourneN, Huntley J Experim entalM ethods atH igh Rate of Strain Journal de Physique
IV, 1994 C8& 3~ 22

7 ¥ E,Handan S, Swallowe G. WM ER AW RN AR T 2R LE RE. BB K2R,
1997 19(5): 87 91

8 Heavens S Field ] The Ignition of aThin Layer of Explosive by Im pact Proc R Soc London A, 1974 388
7+ 93

9 Field ] SwalloweG, Pope PH, Plamer S J P. M echanical Properties at H ich Rate of Strain Institute of
Physics Conference SerialN o 70 1984 381~ 388

10 Hamdan S, Sw allow e G. The Strain—rate and T em perature D ependence of the M echanical Properties of
PEK and PEEK. JM at Sci 1996 31 1415 1423

EXPER MENTAL RESEARCH ON THE DYNAM ICMECHANICAL
PROPERTIESOF POLYM ERS UNDER HIGH STRAIN RATE

Zeng X inw u’, G. Sw allow e, S Hamdan®

(a.Depart of App lied P hysics Changsha Institute of T echnology, Chang sha, H unan, 410073)
(b.Depart of Physics Loughborough Unwersity of T echnology,
L oughborough, LE 11 3TU, UK )
(¢ Depart of Physics Unwersity Pertanian M alay sia, S erdang 4340Q Selangor, M aly sia)

ABSTRACT In this paper we present our research results on the dynam ical m echanical
properties of three polymers ( Polycarbonate ( PC ), Polyetherketone ( PEK ) and
Polyetheretherketone (PEEK )) under high strain rate w ith the use of an mproved drop—
w eigh t—cam era experim ental system. A s this mproved experim ental system allow s us to take
high speed photograph as well as the stress history, w e could m easure the true stress and
true strain of the san ple under m pact from one shot This enables us to avoid assum ing the
volum e of the sanple is constant during the defom ation a commom ly used assum pation in
such kind of experment and m ade the expermental results more reliable and could check
the value of Poisson s ratio W e present the experin ental results of true stress—true strain re—
lation of these three polym ers under the strain rate of 1000s . The results show that all
these three polym ers have a good shock toughness A s the polymers are sensitive to strain
rate and also the experm ental tem perature the results show n in this paper are only valid for
the sam e strain rate and tem perature as given in the paper
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