B4 5B AW S § =S Vol. 24 No. 4
2009 4 8 H JOURNAL OF EXPERIMENTAL MECHANICS Aug. 2009

XEHS:1001-4888(2009)04-0269-07

FEHNERENEFHEBERX
AEBESWRNA

B EAN, AL
L EREEA RS TR, A0 230027; 2 0K TR IR, A 210098)

 BOHFRAMEFT FR—FHAGIHRE KB IEHE.RET —FNE % HHH
WREREBNEBGH & FRAIREBREZE . TREZRFIFBERF — R RIESR
oM T E G kAR A R, AR R FE A s — AR RS R AT T R e A e gk S
FH L RETRERETAARRKEERENE T A EAR., SREAN.Z 7 HBAEHH
AR M TR, A — AP AR F kR E T A ok,

KW K FHARK; B R ML %S

FESES: TH741 X ERARIAD . A

o
=}

WM

H
H

\/

0 5|87

Z B RS R Tl A s B 2223045 1T Z BN XX M B 1 s R RE R BF SE E 28 T
BB T A AR 2 U Y B 2 PR, o 6 B E 5 R 22 2 v A 5 R S S AR i RHROUL R 1 89
AT RN IT IR 3 B ST IR R R B8R 72447 o 08 T Bl 4 00 g 2 B R U s A 9 2 T ok I
JE RIS o 2 B G A R R B o A IE AR S 5 B A EE B B () IR X ARORE PN AR A AR L DA
P FH S5 UMk 00 8 ) 565 1) 1 e o TG B 2 4 22 Rk 04 SO0 B0 1 2K e AR 50 A 400 2 Lt

SR+ R E g 2 B Y R R S 2 i ) — XA, R R TR BRI A T fROK B4
R 2B e 75 1 J0vk A T At N RS o SR b il SRS S5 A0 s AR O R R UL 4G
AR JBE %ok LU BE JE B8 O, ST I T T SRR OB B 5 1 R G R B DR A R T I o v A %
FHCBEA OG5 IR B A T B O K OB P 22 18] ) LA 22 0045 B . PRI 5 e A S ke L R A
FRUBEAR G A ] DL g He (o XA S S 00 (DA, 30 R0 [ PN A/ ke (o0 B 7 BT O 7 ik T 9 B 22
WA T 45 iR,

Xt B BOREAR DG T7 15 T 5 RE R ZRAT e 20 PR A BB I 5 e e S S 0 W A S B . AR SR YD
PRGOS BOA BR I LA TR & /I 37 TR A B Sk Wi A8 9 [t e LR 2 80058 R TR L T2 BABE . AR
1A FEL S I TR A7 A 2 2 DR D WA, BRI SR 2 3 i 77— S Oy v SR/ i 221 (B
Je LB %, B 28 ] RE RO AOUL A7 BORE B AR 0L Y B

HF BARBEFE IR AR SR T — B B R o A R OB R A O Sl i B . BT K
BEAH SR T7 15 5 HLAE & ok AR g — P e S I e A e R R AR I B9 07 05 L A T PN A B SCRR P A RGE
AR SO TT 1 WORS L FR 22 HEAT 1 S8 oM o A D IO S0 0T A0 23 BB GHAL69 A G B Aif L B
55 EER P R RURE B 1 2 AT A AT TP

* WFRBHI: 2009-03-27; &iTHHEH: 2009-05-30
BEiEE: FAQ978—) . W W F., RN LRI MR S5 W% . E-mail: leidong@ustc. edu. cn



270 S, (2009 4F) &5 24 4%

1 HEEMRTE THHFHMBXTE

1.1 #HFrymMEXFEEN

B F BBE AR 96 7 ¥ (Digital Speckle Correlation Method, DSCM) X Bk ¥ & 1% #H 3¢ J7 ¥ (Digital
Image Correlation Method, DICM) & F 40 80 454040 i 36 [ 3 = & kg K11 W. H. Peter M1 W. F.
Ranson™ LA & H AR K 1. Yamaguchi®™ % A RIS 2 1 . Sad Z4E K B, B 4R 5256 T 44U
— BT NI A AR 2 0 A I R 2 fil JC 5% 4 0 R U7 k. DSCM 38 i VS B ) 7 3k 43 B ik 4R 2
TH A2 T8 iS5 0 B R R B i 2 T TU AT i i3z 3 A5 B AL A8 3 . B O B 1 50 AR #E ik L 4 3 R B G
JO7 P G 0 PR T AR A L AR, DSCM 7E LS BIF Y 7 1 BOAS TR K L 4R T OBORP RS B a2
SEER PR AR R B AR L BT EORE SROR M LR A R AR SCIE SR T3 TR A AR 3R AL
Bkt

I3k T DSCM 15 B (A7 7% S 1 & G W S B 45 25 40 1 F 0 W A8 Sl SR AR R 8 25 . AR SCER g R
FH T 3% s de /N TRk U G 5 B A AT AR e A P B AR
1.2 HWBBHE

B U e A T AR . R A B B S PR R AR — Al BB A R L
WA B 1 T A % 30 P g AT S A N DL R S BT A BT R TR R A Y O i O AR B IR R Ak
FRAE S AR T LART . A SO A 892 KEYENCE 23 &) H 72 i VHX-100 BI5065 868 (- 1D, X
ol TR0 KA I8 B 1) S RAR K, L N B O U AR B8 TR IR AT A/ R IR 5 o) PRI T 1) 52 T, R B 15 3] 1
FATHL L 7 53 BRI €0 4 A0 B4R

4 it /
5 -
= ; ]
1
4 N\
|‘ 4n _ -
2 n I
= T o [ L5
B N ; Coa
Bl 1 VHX-100 B8 5 % Bl 2 SRR TR AR S R mm)
Fig.1 VHX-100 Digital Microscope Fig. 2 Shape and dimension of specimens(units: mm)
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Fig. 3 Analysis of systematic errors Fig. 4 Analysis of random errors
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Tab.1 Result of translation experiment

A (pixels)
HORA B (EIEE Y ESAL R
P ME brifi 2

1 10pm(28 pixels) 28.4 0.033
2 15pm(41 pixels) 41.5 0.028
500 X 3 20pm(55 pixels) 54.9 0.052
4 30pm(83 pixels) 83.3 0.061
5 40pm(110 pixels) 110. 1 0. 067
6 1pm(17 pixels) 18.4 0.15
7 2pm(33 pixels) 35.1 0.09
3000 X 8 3pm(50 pixels) 54.5 0.12
9 5pm(83 pixels) 83.3 0.22
10 8pm(132 pixels) 135.3 0. 36
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Fig. 6 The studied areas on the specimen Fig. 7 Strain distribution under tensile loading
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Fig. 8 Evolution of cumulative fatigue residual strain distribution
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Analysis of Digital Image Correlation Method Coupling
with Digital Microscopy and Its Application

HOU Fang', LEI Dong'?, GONG Xing-long'
(1. Dept. of Modern Mechanics, University of Science & Technology of China, Hefei 230027, China;
2. Department of Engineering Mechanics, Hohai University, Nanjing 210098, China)

Abstract: A new approach for investigation on the in-plane displacement on a grain scale for
polycrystalline materials is proposed in this paper based on coupling digital image correlation method
and a new type of microscope — digital microscope. The accuracy and practicability of this approach
have been analyzed through a series of validation tests, including non-displacement calibration
experiments, refocus experiments and rigid translation experiments. As an example of application,
uniform tension test and fatigue experiment were carried out for a Ni based alloy specimen, and strain
distribution maps on a grain scale with high strain gradient were obtained. Results show that accurate
displacement data may be obtained by this approach; so it is a ideal optical measuring method for
deformation measurement on a grain scale.

Keywords: digital image correlation; digital microscope; polycrystalline materials



