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<=0

1.3 SNTERILE
700.,3 000 s " Hs ) g I AR R 45 S R FE— 2 AR 12, 7 mm #9433 X Hopkinson AT _LiEA7 1,
JEFF BT A B A B FO AR B R84 (18Ni(C250) ) , SE 56 %% B ULIE 2, R BURIME N 48 2T A R A3 ke . F

Laser velocimeter Energy absorption bar Bumper

Impactor Incident be‘lr Strain gauge —\Specimen _/___,/{train gauge Transmitted bar
‘ g ; (N

f

-+—Lab view
interface

K 2 438 X Hopkinson FE A7~ &

Fig. 2 Schematic drawing of split Hopkinson pressure bar



8 ol T J8E o AR AT A 04 R D 9T T T A ST A2 S AT 2 A R AT s T R s A AR AT T
5 A S R A e 1y A R SR B Y 1) R TR A S A R 8 A IO A SO g AR SR B AR i o B
SEPIE  IFARIE — 2 N 7 e SRR T DLAT BB B g AR 5 AR o e AR AR T AR TR R i iR A AT R
AR 7 .

2 XBWERKRSH

2.1 SHEEBNE

P 3 Ca) T Ch) Ay AR a2 4 20t 2 5 (3 T 15 ¢y oy 2k L e A [] ) S5 6 ik 32 T 0 e L ] . T L
B 3, gl —E WA JCT8 R g i P 2 AR T v 20, R P R A S A 3l R R B — B
I SR AR BV A A I 1) L A5 3 1R B R R PN A IR RE 3K B P A il B mE ). KR 3 (h) AT LU Y
R V4 B P A1l J3E S A T 5 R T] L g 3t IR I o B T L A TS B9 T o S A T R I ] S
WL R S Y T A DL 0 B RS AL e A IR S L A AR, (A SRR B AR S T v L oF
i B 8 B4 S 1A JLF- AR T

500————————————T———T—— 1600 ——
(@) | (b)
L a ]
L N
450 1400F .=
—a-0—0—@- *
400 —u—218K | - ]
s ———————¢ 695
#—2ol K. 1200F = -
v —a—203K
& 350 R e 313K7 = I 1
—<—353K 1000} .
300 373 KA i 4 1
—e—393K |
950 —*—423K | 800} . :
LY - -
| - P |
200 1 ! 1 ! 1 600 ! 1 1 1
0 500 1000 1500 2000 2500 3000 200 250 300 350 400 450
tls T/IK

B 3 AN ] I BE T PR I s T il 26 AN AR R 9 75 B /NI (]
Fig. 3 Time-temperature curves and minimum times at different temperatures
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Fig. 5 True strain-stress curves at different temperatures
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Fig. 6 True strain-stress curves at different strain rates
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Strain rate and temperature sensitivity and constitutive model of

YB-2 of aeronautical acrylic polymer

Shi Fei-fei, Suo Tao, Hou Bing, Li Yu-long
(School o f Aeronautics s Northwestern Polytechnical University , Xi’ an 710072, Shaanxi, China)

Abstract: To investigate dynamic mechanical performances of YB-2 aeronautical polymer used as the
aircraft windshield in extreme mechanical environments, we performed uniaxial compression tests on
cylindrical samples, using an Instron servo hydraulic axial testing machine and the compression Hop-
kinson bar at strain rates ranging from 10 ° s ' to 3 000 s ! and at initial temperatures ranging from
218 K to 373 K, and obtained the true strain stress curves. Our results indicate that the Young’s
modulus and flow stress decrease as the temperature increases, while the fracture strain tends to in-
crease as the temperature increases. At the same temperature, it was found the flow stress increases
with the rising strain rate, and the strain softening effect was also observed to be more acute with the
increasing strain rates. Based on the ZWT model, the parameters of a prediction model that takes
temperature into consideration has been gained. The predictions are in good agreement with experi-
mental results in the strain range of 8%.

Key words: solid mechanics; constitutive model; Hopkinson bar; YB-2 aeronautical polymer; strain
rate; temperature
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