H29% 556 S § =S Vol.29 No. 6
2014 4 12 A JOURNAL OF EXPERIMENTAL MECHANICS Dec. 2014

XEHS:1001-4888(2014)06-683-06
ETHFEGRNSBERNELTERETLEF
RENTR BN NBESZNEE

WK, BB, KRME, %P, KikE, BE4, HEF, @MFH®

CHERH TR 2 2R 5388 2 Be WG SR 2 B R S L8 %, T 510640)

WE: AR Y AL THEBEL ALK F HBAMEF % (DIC) 8 5 & X Hopkinson /E 4
(SHPB) M ZH K I S ILX A B K fe @ 3% 5 69 Bl B, B AR 5 3K 0k 4 ik 69 Sir N sk AF
s ) VR B, 38 A & ik BRAR K IR SHPB 5 36 it 42 b 69 s T B AL, i DIC 0 7% & 0 %) X 4
09 R E R ONH R AR R (T HE B AR B A1), i T XA A AT 5% 69 AR R
Fl—kSR B Y BAE LI FAG AR ECNAR T, BRI F k3404 s X4
SHPB R B#AF TN, MBI LR EELAE T AN B EEDAS . BIETEZFT WG TR, ZHR
FALEAT SHPB £ b XML A ARl $, 2% A 3 T AEKEE & M4 £ SHPB 5%
B XA N E R R R P RE R,

E@iE: > B XELLK&EM(SHPB); HFBEMMELE; HRBEY 2%, RyNF
FESES: 0348.9 XERFRIRAD : A DOI: 10.7520/1001-4888-14-109

0 5|87

538530 Hopkinson JEFF (SHPB) £ A% — F il 34 B 31 25 12 MERE R S 30 T7 %, A 1949 4F
Kolsky$ 1 LAk, B 2030 i 13 F T TR AR o 0 A8 58 R (i J1 = MEREMK . 2581 SHPB 5280 )7 12
TR A SR A AT L LA R SRS AR S 56 i AR rp VAR B R A A 4 B A B AR B % )
— D AEBHE o F T SR AR R S D A S e B TR AN AR R T AL B0 A B v = AN B Y
I I 2 A A O 5 ) a0 R 308 BB B T S AN — Bt 2 T BOW Ty — AR B ) R 22 L IO AR I U2
S i 35 325 B 07 F7 249 5 I TR AR A A RE CUn KR RE A ) I 8 T S 3042 1 2 S5 90 194 B[R]k AR A5
PR X+ X LA RFAl 3 1 3 119 7 2 70 0l A 1 A 2 A

B GRS T7 1% (DIC) & — ol I 8 A R 2 11 A2 2 373 09 A1 422 fih 5007 0% LA Tt 2 DG TS 4 1A
T EAS FPR ST BB AR R A R 7 X B KR T X iz 3l 3R A3 ARk R i i 2R E B
PO A 20 22 80 ARARHR T LISRATE) TR R S L ST IZ N T L B R s =4, fE SHPB
B2 S P AT LAZE G v B B RO AR AT S P s T UL 0L 3 A AR TR R M R A T
F UG AR O 5 16 55 SR A BT AR i AR TR 4502 T D 3 S e P 5% A K e 3 B B AR o T 5 i
PEAS BT L 13 7 — AR Dy s AT A 58 SHPB B Ak B 7 3645 1

ARICE G SHPB 52 56258 EA iy S AR A L 48—l i 1 0 P B0 56 7 1k 9 P I8 g — 2 A8 D

» WFS B 2014-06-12; 1T HHEA: 2014-08-30
E4TH: BXAARRFEEERDI (11472109, 11202081, 11272124)
BIEE: Q77— B M B3 S EEBR ST (D AR AR 25 5 B R AL (O 5B 5 K )
fERE W 5 (3) vhil 30 J12% % . E-mail: lqtang@scut. edu. cn



684 S, (2014 4F) 55 29 4%

SRR ¥ o 1 P G A TR I 1) AR ) TR ME L O DURO ZF 2 TR B - 9 SHPB 5258 0 4], ] e 12 4%
BLAR e Sk b ol S 46 A9 5 AR, R0 TR B0 5 T 12k DN B 48 B A [ g 2203 149 17 g — I 28 8l S 3P A K
1 355 17 77 A4S 0 L B R S A5 48 SHPB 5250 5 545 2 A9 B8 08 17 1 g,

1 SEIRIE

S5 T TUSEAE N ST g S AT 5 0 A o 4 3 T A IO A S A v e R LAl
P A 3 A B BB AR A B X A 3z glad B s A 1 PR
AT
|

A1 SEHG R 2
Fig. 1 Schematic diagram of experiment principle
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Fig. 2 Schematic diagram of measuring points
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Fig. 3 Schematic diagram of experiment system
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Fig. 6 Steel fiber concrete specimen
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Fig.5 Speckle patterns on the bars
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Fig. 7 Some selected images from the experiment
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Fig. 8 Selection of the measuring points and corresponding speckle subsets
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On the Synchronized Measurement of Specimen’s Strain and
Stress at Both Ends in SHPB Tests Based on Digital Image

XIE Bei-xin, TANG Li-qun, ZHANG Xiao-yang, LIU Yi-ping,
ZHANG Yong-rou, CHENG Jing-wei, JIANG Zhen-yu, LIU Ze-jia

(School of Civil Engineering and Transportation, State Key Laboratory of Subtropical Building Science, South China University of

Technology, Guangzhou 510640, China)

Abstract: A measurement technique used in split Hopkinson pressure bar (SHPB) experiment is
proposed in this paper based on high-speed photography and digital image correlation method (DIC),
which enables the specimen’s strain and stress at both ends to realize synchronized measurement. In
this technique, speckle is made first on surfaces of incident and transmission bar which are contact
with specimen; the speckle image deformation during impact process of SHPB experiment is recorded
by high-speed photography system, then the strains at each moment and at both ends of specimen are
obtained by DIC, the strains at both ends of specimen can be converted into corresponding stress
directly. Since the specimen’s strain and strain at both ends are obtained from the same photography
image, so they are synchronous. Applying this measurement technique, an impact experiment for
steel fiber concrete specimens was carried out on SHPB. Measured results agree well with that from
traditional strain gauge signal, which validates the feasibility of this measurement technique. This
technique not only realizes the synchronized measurement of specimen’s strain and stress at both ends
of specimen, but also helps to inspect the equilibrium of forces acted on both ends of specimen during
SHPB experiment.

Keywords: split Hopkinson pressure bar (SHPB); digital image correlation method; high-speed

photography system; synchronized measurement



