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Fig.1  (a) Uniaxial tensile testing of bio-skins and (b) its nominal stress-strain curve
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Fig. 2 Schematic of specimens used for the large deformation experiments under concentrated force:

(a) specimen I with parallel-suture technique and (b) specimen II with cross-suture technique
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Fig. 3 Moiré patterns of the large deformation material under vertical concentrated force: (a) grating image,
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wrapped phase map of vertical (b) and horizontal (¢) deformation fields
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Fig.4 Deformation fields of specimen I under vertical concentrated force in polar coordinate:
(a) radial deformation u, and (b) circumferential deformation wu distribution

maps with distinct sectors (unit: mm)
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Fig.5 Deformation fields of specimen II under cross concentrated force in polar coordinate:
(a) radial deformation u, and (b) circumferential deformation w, distribution

maps with distinct sectors (unit: mm)
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Fig. 6 Vector diagrams of (a) radial deformation field w«, and (b) circumferential field uy deformation

of the suturing region of the tensile bio-skin with with parallel-suture technique

C) NN gl b) [ragae mizganss s o 2ot sy
\\\\{t\\‘\‘:‘\t iiﬁ”;ﬂ,{{/ ()///f-'—"'""“"-‘-‘-«\\\
[N N O B AT | e e 1 & SRR SCNEN]
e[ 1 it 0 T8 S  § 1 A s 10p’'so g = " | = = b ™ Y
.\\\\\\\'l Jj//l(/"‘J //// ““““ ‘-\\\\\

‘\\\:\\‘\\ J.Ho’;’f’ it it 1\:““-\\\\\\
» o A o L Sl Y o R e O P i sl N S

5_\‘\,- . \\\}ﬂ_élﬁﬁf,{/ ;e -‘/‘ 5 %./[{/-’ " ug—l)\\?\.\ \n

R (P S o g el . P £ //fﬁif;; Fb v g B
T - Lol I TS e SN
OF"~ " "7 77 Te t e T T T T T T ol t RY 1 d oLy Ll
""""" Z Al eTRSaTRae TR T S I O S e I T B\ O
T g s s Pty B \Lili""'.r""*!ll!l
e (72 |l g it SRRt SRR
S} . 5 3
P B R I L L L A
////xra-'l--xxxxx\\ %=-|-ﬂ
-10 -5 0 5 10 -10 -5 0 5 10

mm mm

7 32 R0 B R SE SR B I R 1w, ()RR i)y () 25T 3 5% ik 4]
Fig. 7 Vector diagrams of (a) radial deformation field w, and (b) circumferential field w deformation

of the suturing region of the tensile bio-skin with with cross-suture technique
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Digital Moiré Measurement of Large Deformation
Field for Bionic Skin Soft Material

XIAO Xia'?, KANG Yi-lan', DENG Wei-lin', LI Xiao-lei*, QIU Wei', TAN Xiao-hua'
(1. Tianjin Key Laboratory of Modern Engineering Mechanics, Tianjin University, Tianjin 300072, China;
2. School of Mechanical Engineering, Tianjin Polytechnic University, Tianjin 300387, China;
3. School of Mechanical Engineering, Hebei University of Technology, Tianjin 300401, China)

Abstract: Large deformation material such as soft material is a hot issue of mechanics and material
science in recent years. The associated experimental investigations also attract special attention. In
this paper, digital Moiré technology was applied in large deformation material mechanical experiment.
The measurement and characterization technique for large deformation of soft material was
investigated. The suture mechanics of bionic skin was experimentally studied and the deformation
distribution near suture needle pinholes was analyzed. Radial and circumferential deformation (u, and
up) distribution maps of soft material subjected to concentrated force were given through coordinate
transformation. Experimental results reveal that there are distinct sector deformation characteristics in
the deformation field. The deformation characteristics near the needle pinholes of two different
suturing techniques and the effect of different suturing techniques on the wound healing are also
discussed in this paper.

Keywords: large deformation material; experimental analysis; digital Moiré technology; sector

deformation characteristic; suture mechanics



