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Digital gradient sensing measurement applied in
static fracture mechanics experiments
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Abstract ;

static fracture tests of the limited-width polymethyl methacrylate specimen with center-crack were carried out with digital

In order to study the local deformation field of crack tip and fracture characteristics in fracture mechanics,

gradient sensing method. Speckle patterns under different states of stress near the crack tip were recorded by CCD in the
experiment. Angular deflection was obtained by digital image correlation method and stress intensity factor in mode [ crack
was extracted by angular deflection. It shows that the stress intensity factor calculated by digital gradient sensing
measurement method is consistent with theoretical results.
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Fig.1 Experimental schematics of the digital gradient sensing ( DGS)

method
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Fig.2 Schematics of DIC method
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Fig.3 Photos of a PMMA specimen
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Fig.4 Photos of crack-tip and its speckle pattern

FEXSASTE il TR SR R R A T AR S aa B
I, R M 4 5 A9 T MATLAB (9807 BB AR 5C
WA, i TR T MATLAB, (Rt ] DAAR A7 s £
BT MATLAB 7285 (B33 A0 P& 45 AL B1 5 1T 9 DG 34
19 AN SC U RE , #1E fT F D REST 42 AEARORTT
SR i TN R 2 B TSR R BRI R RR
i3 DX ST B P PR AR AR T R, O 1 R RAIE S B
AR S SR TR R B IE S, R 31 pixel x
31pixel AIXTE/NTHE T X

B S s 1l A 2 i RO M AR R X 3
AR % 1 &, T b, BYSF LR, il LA I
D e 1 b, F b, 73 I3l £ Sl Xk R A, T LB 3 2R
BRI 2 M, Ul AR I RS, N A



630 ¥

Jt R

2014 9 H

Imm

9 ; f:450N

Tiiim

Imm

Fig.5 Angular deflection ¢, and ¢, contours near crack tip at different load levels( contour interval is 2 x 10 ~
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Fig. 6 Schematics of the limited width specimen with center-crack
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Fig.7 Theory and experiment data of stress intensity factors under dif-

ferent load levels
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