$39% 59 wmOE 5 W & Vol. 39, No. 9
2019 4£ 9 A EXPLOSION AND SHOCK WAVES Sept., 2019

DOI: 10.11883/bzycj-2018-0270

SN TR T RIKME KNS NZITA

ZWRY BRE AAEY KA HEY REFY HER
(1. o[ TR 5 B B TR DRI R, U1 4081 621999
2. TRBDRH A AREN U1 6 T A S, DI 4 621999)

HEEE 38 A R R A e 3K R o 28 AR RN T T B R, St 3 Fh UK A BHE 18 C N B B R 4R
ARIEAT IR, S50 R Rk 1) TN B9 A R (DU N AR SN R AR A E . Sl ST U X L A AT, MR T R A
NS S P ORI G o TE 700~2 700 s 14 AR F 30 BBl PN, 4 vk 1 9 R 45 38 B A 14.5~49.3 MPa,
AH L T o 0 A5 45 S R O Y B A B RN o AT 2 v AR A L T Al K R A R
P TE, 0 0 RN 7 X 7 1) ST 359 9 8 R BRI, 33X 2 WS I T A% S5 4 G 1 3h AS R K, kb R AR A A,
B TE R RE TR TR . b B3 B 32 900 A0 5 (413~ 51.6 MPa) %% a. ¢ B4 (41 175 2 35 0F HL AR Btk /D,
Tl IR o 2% 50 5 oK AR =22 ) A 45 A 7 ik, Ik T ISR AR B A L bR L R AR R

KR SHPB; VKR fF; 20 & R4t Re: W BB H A

FESES: 0383 EfRFERMEE: 13035 NHEFRER: A

B2 NI Sl Bl ) K2 | W S XS i, ko AT sl s iR iR A . DK 4 o T (/AT
THUA S SRR A0, e ] RE S AR IR, X RATER AN MG B Hok M, T IEMIEAS RATRe4i i
TEVKE i T S0 B ] SEME 22 4P, 5 B vk R b il 80 N Y 12547 R EAT R SE .

UK J125 47 R 2 2%, HonT AR I — 2R AR i & AR B X T ok b A i 5 3 4 o
FEE RS (007 R R IR B0 T X - Kb BHE Sh A 2k 245 1 T 14 1 24 M REF 5 4/, 5 R X
FHLER 1) 2 AFAE 0 & A A4 R UK B s D1 2 M RE Bl + /08t = . Shazly S5 WF5E T R AR 5 (60~
1400 s FRE (10 °C F1-30 °C) b B 5 KA 22 b UK (%) 16 4 38 3 B 52, o IR DK %) R 4 58 38 5 36 7 74 2R
B IR A BRI A . TEVESED AFSE TR R (400~2 000 s 7)., IR EE (—10 C FI-25 °C) X kil F
FE 4558 B A 2, 45 2 A0 4518 5 Sharly 9™ FHIE . Wu 48PV £ itttk () SHPB (split Hopkinson pressure
bar) %5 B B 5E T 7E 60~800 s I8 R FE N —15 °C WK (& nl A 24 J50) b Al viaal 4 1) 2l 1 4 5 )3
FIHE B 5 B R o 45 0 A B, T I 2 17 A 23R X (1] 1 552 8 A A 190 oy A8 SR R0, L AT ¥ 2% ot ) 47
TE B4R 1o VK A% B0 R i 5 B 5 e o, vl 0 P B 5 B AR T s R AR R B . SR, H AT OG TR T
Z KT VKR e Bl S 7 2 M RE 1 2 R PE I 5 0 R 843 o AR SCHR R A SHPB 512 56 25 % &l 7K Kk R v o 257
A AT VK R TTIE L) (9 302 124 M RBIEA TN, 4B AR 6 | Z o 15 i 55 P 3 X DKM )y 2 e 1Y)
A

1 sk #89 SHPB £I& /%

1.1 iRERES
VKA @25 mmx5 mm B BIFETE o B4 B8 0K 820 B A ) mloBe a4 o 3 2 (1) gl kAR 1
(a ); (2) & 8 R A1 EUN 2.5% B3R (b 11); (3) & 4% B /0 80l 5.0% AU (¢ ). Hh 2% sl

* UgFSHEHER: 2018-07-24; {£EIAHA: 2018-12-04
EEWAR: EEHARRFRES (11502258, 11472257, 11572299) 5 T4 B 437 545 (2017¢xj07)
F—1EE: MR (1992— ), B, Bid, #5557, lishangkun192@163.com;
BEEE: WEE(1970— ), B, Wi, 5T, xierz@caep.cn.

093103-1


http://dx.doi.org/10.11883/bzycj-2018-0270
http://dx.doi.org/10.11883/bzycj-2018-0270
http://dx.doi.org/10.11883/bzycj-2018-0270
http://dx.doi.org/10.11883/bzycj-2018-0270
mailto:lishangkun192@163.com
mailto:xierz@caep.cn

5539 & 15 743

594

EFE I -, HIEOR R SE /N T 45 pm,

VI I AR T 52 6 2 S RSE i 225 mmx
100 mm ., #4853 S AT — 000 85 4 AT R B 5 mm
HCEAE V RV I — B Bk, Hoh
7 LIFE il — 1 @25 mmx5 mm 17 7 A5 T 25 P 23 4]
wE 1R SRIGTEREHE 13T 2 A~/NL, — A~/ L
Tk, TR1Es 55 —A~/NFLAHE H 23 s B AR LA 18 C
AR IR AR T v R, R4 i B v KR B Bk 1 22
AWK AT LLMINFLHE S, PR RRRFE IR L R
AR,

Ry Tk KA Y B A AR R B A R
eI NS, A5 2] T R A R & R AR S
A 38 R Bt BsF ] A b A il 26, W&l 2 BRoR . R
35 min, AR IR E RS T WL RE-18 C, HAR
R A, vb WL a v N E St TRaE . 56
B Pl A 2 h MR R, 0T LUGRIE R R 4, TR
il ST R 2T 2B A 2 h R A VKR
PR 2 A R 1 T e ] AR £k ) i £k
M H AT LUE 1 120 s IRPFRE TH s El-15
A3 C IR, —MIA R 4 C DN ZE RS
SR VKR AR A6 T LR LA 5 525

K1 okl e

Fig. 1 The shape of ice specimens
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Fig.2 The warming and cooling curves of ice specimens
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Fig. 3 Schematic diagram of SHPB apparatus
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Fig. 7 Stress and strain rate of the specimens varying with strain at two impact velocities
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Fig. 9 Stress-strain curves of the specimens at different strain rates
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Table 2 The statistice results of peak stress for ice specimens
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Dynamic compression property of distill-water ice and impurity-water ice
at high strain rates

LI Shangkun'?, FENG Xiaowei', XIE Ruoze'?, ZHANG Fangju'?,
HU Wenjun'?, XU Weifang'?, HUANG Xicheng'*
(1. Institute of Systems Engineering, China Academy of Engineering Physics, Mianyang 621999, Sichuan, China;
2. Shock and Vibration of Engineering Materials and Structures Key Laboratory of Sichuan Province,

Mianyang 621999, Sichuan, China)

Abstract: The dynamic strength of three kinds of ice specimens at —18 °C were tested by the split
Hopkinson pressure bar (SHPB) method. The pulse-shaping technology was used to achieve constant strain
rate loading and stress equalization. The double-peak phenomena of reflection wave and transmission wave
were explained by comparing with stress waveforms. The compression stress of distill-water ice in the strain
rate range from 700 to 2 700 s~ is 14.5-49.3 MPa, and it is much higher than the static data. Generally, the
dynamic compression stress of the impurity-water ice is higher than that of the distill-water ice, this indicate
that the ice specimens become harder after adding impurities, and the capability to resist deformation is
enhanced. Compared with a-type and c-type specimens, the crack stress of b-type specimens becomes higher
and its dispersiveness is lower. This indicates that the adhesive forces between impurities and ice crystals
become stronger, and the expending and nucleate process of cracks is restrained.
Keywords: SHPB; ice specimen; dynamic compression property; pulse-shaping technology

(FfTmiE kA=)

093103-8


http://dx.doi.org/10.1016/j.ijimpeng.2017.01.004
http://dx.doi.org/10.11776/cjam.33.02.B035
http://dx.doi.org/10.11776/cjam.33.02.B035
http://dx.doi.org/10.1016/j.ijimpeng.2017.01.004
http://dx.doi.org/10.11776/cjam.33.02.B035
http://dx.doi.org/10.11776/cjam.33.02.B035
http://dx.doi.org/10.1016/j.ijimpeng.2017.01.004
http://dx.doi.org/10.11776/cjam.33.02.B035
http://dx.doi.org/10.11776/cjam.33.02.B035
http://dx.doi.org/10.1016/j.ijimpeng.2017.01.004
http://dx.doi.org/10.11776/cjam.33.02.B035
http://dx.doi.org/10.11776/cjam.33.02.B035

