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Fig.1 Geometry of specimen (Thickness: 4, unit:mm)
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Fig. 2 Specimen Surface after polishing
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Fig. 4 ICC-time curve under rigid body translation of specimen
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Fig.5 Schematic diagram of specimen surface reflective character before and after plastic deformation
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Fig.6 Measured ICC -Load curve of nine different points (subset: 31X 31pixels)

T
D]
o
E
[k}
[=]
L]
[
g
i
£
(]
L]
& 1 |— 3173 1pixels
£ oas{ |—— 4174 1pixels
£ { |—— 8176 1pinelz
0Fc 4 |—— 6176 1pixels
034 r T r T r T r
o 100 200 oo 00

Picture Mumber

B 7 ONEIESE R SEsRAE OC 2R B — i A i £k
Fig.7 ICC-Time curve using different subset size
&7 e B 5 e FAS TR /N 3 3 145 R A s A G R 8 — B i £k . i AT I, O TR X
KN B YO A O R B7E IR E A SV S IR S £ 7 AR BEAR B R . ER A T IX R A RS
HE T 5 A DG 2R B8 — s [ gy e U)o 9 L R RO AR BT S X MR —E AR . AR
eI 31X 31pixels F X A3 45 1 R ks 26 L IR b a2 SO ARAR AR X AR A s 8 sl Bl C, =0, 9724
Jeo A 2 RFCF FERMS T C B 8 A R i1 O R A o o5 Bk AT 98 i R



386 SN AT - 5 (2005 4F) 55 20 &

SR LN B
£= JTEg TeRN - - -

] RRiEy AR e HESENE e e e N e ;

......................................................................................................................

.........................................................................................................................

P8 g — i F% H £k

Fig. 8 Experimental load-displacement curve
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Determination of Low-carbon Steel Specimen Elastic-Plastic
Boundary Using Improved White-light Correlation Method

PAN Bing, XU Bo-qin, ZHANG Guo-feng
(University of Science and Technology of China. Key Laboratory of Mechanical Behavior and Design of Materials of CAS,
Hefei, 230027, China)

Abstract; Determination of elastic-plastic boundary and plastic strains on the surface of metal specimen
has long been an attracting and challenging research topic and also is meaningful in determining
whether the specimen is in the failure state or not. Both laser speckle and white-light methods have
been presented to measure the elastic-plastic boundary and plastic strains of the specimen. To avoid
the shortcomings accompanying the laser method, an improved and simple optical method is proposed
to determine the elastic-plastic boundary of low-carbon steel specimen in this paper, which using
white-light scattering generated by plastically induced surface roughness on the metal specimen pol-
ished surface. By digital processing of consecutive images acquired during load, it is possible for us to
accurately determine the initiation of the plastic strain.

Key words: plastic strain; intensity correlation coefficient; digital image correlation; nondestructive

examination



