$F39% FHoW

o T
2018 4F 5 H

AU BEFTENHr AR K H e 4R s MR = il i Y B A

BRE, €&FW, REE, BHET, BaIE, KB
( RHERL R, KA 300134)

WE: Aoy ATHRFEABAXG Ef THEBAITPRR FRREEEZT G E N K, FE & THLT
AT A AL, AR AT AL R AR 6 S R T B AT P R AGR AR ARIE WS, R A Aat AR P,
AR F BGAN K T EMKATIEA L T, K TAEL AP AT 2] 6 B A AT R A, B T 3 LA )
PEG IR S R A AP RN EE A 80 g/m’ A 4K H W AR B 3 AN XA A A 1900
MPa, £&# @i sHBEMER ARG S LT, HARKEASZ R EORAE, LA HEF4RIKD S
MrewHrmm . FREG T ER TN EF RANBRBEES, 3N RAONELERMERD, E—2F8
JEEAER T % ik A BT T Sk

KA o, RFEAML; MXk; BHEEE
hES%ES: TB484.1; TS206.4  XEAFRIRAD: A
DOI: 10.19554/j.cnki.1001-3563.2018.09.034

XEHS: 1001-3563(2018)09-0199-05

Speckle Printing Technology and Its Application in Elastic
Modulus Measurement of Paper

JIA Pei-xing, CUI Chun-li, SONG Zhan-hong, HOU Ya-ning, TENG Li-jun, ZHANG Xiao-chuan
(Tianjin University of Commerce, Tianjin 300134, China)

ABSTRACT: The work aims to realize the non-contact testing of paper elastic modulus based on digital image correlation
method and controlled speckle printing technology. Because the paper was a printable material, the high quality speckle
pattern designed and fabricated could be printed on both ends of the gauge distance of the sample paper by the printer. In the
uniaxial tension process, the linear strain of the gauge was measured by digital image correlation method, and the elastic
modulus of the paper could be calculated by linearly fitting the strain value with the stress value obtained by the stretcher. In
the proposed method, three samples with longitudinal modulus of elasticity of 80 g/m? kraft paper was tested, and the av-
erage test value was 1900 MPa. Based on the reasonable design of the simulated image parameters, the paper possesses high
quality speckle pattern and the effect of the print ink on the mechanical property of the paper is the least. The proposed
method is applied to measure elastic modulus of the kraft paper. The deviation of the measured results of three samples is
small, which proves the good reliability of the proposed method to some extent.
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Fig.1 Process from image simulation to acquisition of image test sample

N Sy xglxtu(x, ),y v(x, )]

C(u,v)= )
N)SR S AICRO LN ) Sl S S ST TCRON SRTED)
e x Ay LU R R R A 5 S
NS FIX IR BEMLS i bR @ ARG X 1 IR JE T i e
{Eﬁ%ﬁ@%ﬂ, u*ﬂ vﬁ%ﬂ?ﬂxﬁﬁﬂ%ﬂyﬁﬁﬂ‘ﬂﬁ%@ A AN E
B, ATRURII 0 BB ML PR R s € K
A RN 08 1, BT KRS T IX 19 F I = =
B C WK AR AT 207 57T DLtk A C Ay |
fEk TR 5 2% T IX BOAICILI A G FIX, 40 N-R b ¥ 235 @
Pk Ak BAOES . b N-R DR R ’ S faff)
a ZHER b A5 B R

SRR T 3B O YR A S T LA e SR
fit C MERMEARARSS, TEME T ROL Al /Y
ks, FIMEEERE RO WY . fa, F
FHAUE Tk ATt — 2T 5 R X S A A2 )
1.3 HiEENNE

AT I HICHE P B4 o B g 087 %% {8 ) ko

(BRPERERE , 2% PRV IR 092 1 6 b
RSP ASTTLLEE R (5) 1.
s, <1200 &

Kb AdyH Ady 275 B RIVEIE J5 B bR EE
P EIRLATT i AS 5 1 AR EE . SEPR b, AT LA
YOS BE US| it 2 iR b, B RS AR S P )
FEIM PR AE o a2 Bz, AR B AR 2
S AR AT LAE#E 3 AN el 2 A RS it I A
R X P 5 7 258 G~ 22 L B0 F Ae T AR A i A6
i, 7R —E R b T DU 0 O S A Y B
Pl

FERLAIRKIR SRS B B (410 3 - I 56 2
SRS ARFE Y AR B, DIC I 3 A 1) — g 25
B e, WA BEE PR GO Hi B ]
T BT 95 5 SR K4 1 sk IR E A 2 H KA,
ﬁ%lﬂ%*ﬁﬂéh 0 A PR AN 225 [ R 2 1]
i) Ae, REATEHR IR AL I 3 /Y T 38 B AR A

K2 SHEGRRIE G R8RS

Fig.2 Virtual extensometers of the reference image and
deformed image
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Fig.3 Speckle pattern on the test sample and its grey level
histogram
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Fig.4 The system for elastic modulus measurement of paper
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