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Fig.1 Schematic of experiment (a)inner-grating technology and specimen under loading

(b)image-acquisition system (c)experimental Images
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Fig. 2 Digital Moiré images when load F=34. 56N, phase-shifting 6=0
(a) Moiré image of horizontal gratings (b) Moiré image of vertical gratings
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Fig. 3 Unwrapped and wrapped phase maps of {ringe patterns
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Fig.4 Displacement field when load F=34. 56N (a) Vertical displacement field.,

(b) Horizontal displacement field (unit: mm)

fik DX 0] £ 57 A% A5 (B 26 22 1) 1725 o 15 BH 0 DX 3 P ) ek AR S A AR T 1] B RS . A N b 4 T )
AIE M AR AT A AR B 2 B8 w b, BIKSF 5 m BB A5 B i 4 (b o . B2 i T8 i 380k
S5 i R iR 22 5 T NI R Sk N 2R ot R R RR A AL w (B R TE R Sk A DX R 3 PR
MRS w (B K T BN J 9K 5 2 s/ R 2 B AR A et 32 30 W e 3k i 406 1 P BRI v o0 28 1) 1
12 J .« 326 ¥ o A0 2 e DX R 40 X8, R G P T ) B LS 3 AT LA R B REAR IR AR T L 4 fik X
WRF ST 4 X 3 b 79 1 Bk X R X B, B — S 97 3K X (ES) Al — ANl 46 X (SS) . 373K X (ES) 28 I Jim I 2% 45
Vi, W WA X (SS) AR TE J5 B 55 1 380 W 1 S 00 o) 0 78 DX B, 3K o 8 B R 5 v o B T 4 1 1 8 08 4
DX A R A ARSI DT

DL E 2 gy K/NA 34, 56N AH LT B AL 8% 3 43 A, 38 2ok %o [m] — 3 P40 75 A [] 2 (84 1 T /9 28 B
Yt A5 50 M T LA S 7 B 28 A B 80 HhCs 3 I DX R o 0 A s 10 M K i T 0 X R AL 4 X
W BB G R KA TR IR .
2.2 BHMHEMXKEHNETIE

T2 fih 7y 2 1) e, 4 fol S 1D A RS T RRAE DA K ST b A 4 e e 43 AT S AT D0 Y TR R, T
fil 4 55 4 2% o T 22 T P9 A B R S I 22 R Rk fh v 2 il R R 2R e 2 ] Y ) 2 R S
D3 Ty 26 2 — A 0 A figp TR S [

v A

Ay > 0+ —a

B5 iR AS TE R 2 8
Fig. 5 Schematic of the deformation of grids
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Experimental Analysis of Mechanics Problem within Soft
Material Contact Field in Large Deformation

TAN Xiao-hua', QIU Wei', LI Xiao-lei’* s HUANG Gan-yun'. XIAO Xia', KANG Yi-lan'

(1. Department of Mechanics, School of Mechanical Engineering, Tianjin University, Tianjin 300072, China;

2. Department of Mechanics, School of Mechanical Engineering, Hebei Industry University, Tianjin 300130, China)

Abstract: An experimental measurement technique was developed and presented in this paper for
solving the mechanics problem emerged in the contact field formed by a rigid indenter and rubber-like
soft material with large deformation. The soft material being studied is a kind of vulcanized silicone
rubber, and the in-plane deformation of a large deformation field is measured by digital moiré method.
As the specimen is in large deformation and the contact with wedge-shape indenter occurs in the
specimen, an inner-grating technology is presented, and its principle and implementation method is
introduced in the paper. The vertical and horizontal displacement field was obtained by digital image
processing method. Then, deformation characteristics and experimental sector division properties in
the vicinity of contact edge were analyzed according to the results of in-plane deformation. Further,
the strain distribution near the contact area can be provided by a grid deformation method, based on
large deformation theory. The data were directly obtained from experimental results, so it’s intuitive
and reliable.

Keywords: digital moiré method;soft material;large deformation;contact problem; inner-grating



