5 54 4,56 9 ) T & @ B W H Vol.54, No.9

2026 4% 9 A ENGINEERING PLASTICS APPLICATION Sept. 2026 173

doi:10.3969/j.issn.1001-3539.2026.09.019

£ T DIC 1Y 5 7 M Bt A 7K R e TR e 3t R P il 7E

ERFLVEELNEEZ, BHER, XIHTE"
(L FEMIREE S G2 A TAREBE  FBIN 4500015 2. FSMH R AR IR E 28 TRERFIE 0, F0M 450002,
3. HA LI K5 A ARS8 58 ALIE 001-0021)

T B TR K () RAR KA AT IR Bk T A Ay 0 56 A AE AR Z, o #0052 5 T BbHRH 09 3345 B FRIR 3T A&
MRALT R FAEE A EE, BAT, 5T o 28 BOA R 5 XA B ALUAT R % A2 BK 8k 2 A %09 iX I
B, B ABYa M TR RIS TE LM, AT R A B AR A BER MR 2 A a5 M0 X 30 55 4 5 B IR
X ARDIC), &% H LRXAKIE(0.5H H 2H)F 58 B (w. 1.5w 2w) 3t ¢ 8%, f£0.6~1.0 mm ML X ] A, 8 it
W L 45 A Yo 5 A 46 BL K B0 RO DA SRR B R A BB KRR A ¢4 4 2.43 pm, RIEZ R A, AR K AT
JEARARMAF 8 ¢ AR, 4 2.39~2.51 um, 3 JERIIR E AL E N, AW AL A FAME R S R KR A
6 mm B, 7R B JUART R T X AR 69 L0 R AT A (B AUR 36 T S & DIC Frinl B % 3 ig AL HUAE 3 LA B 2 5,k — FiE 5
T CRATAUTR XM, R TR, 4R A AR B AL 09 B TG HBIUH) B B FRIFAE R T 24000
IR

FEFRIR T AL 5 AR BRI 5 JUAT R 5 R R R E K 0 F AR AR % 0k

RESHES: 03461  XERIAE: A XE4HS:1001-3539(2026)09-0173-08

Determination of flaw sensitivity of polyacrylamide hydrogel by digital image correlation
DONG Chenyang', WANG Zhen®, LIU Wenwen', TIAN Fucheng’, LIU Yanping'
(1. School of Mechanics and Safety Engineering, Zhengzhou University, Zhengzhou 450001, China;
2. National Engineering Research Center for Advanced Polymer Processing Technology, Zhengzhou University, Zhengzhou 450002, China;
3. Faculty of Advanced Life Science, Hokkaido University, Sapporo  001-0021, Japan)

Abstract : The flaw-sensitivity length (¢") is a key intrinsic parameter characterizing the defect resistance of soft materials,
whose accurate determination is essential for damage tolerance design and service reliability assessment of the soft materials.
However, current measurements for ¢” typically assume that ¢” is independent of macroscopic geometric dimensions of the sample,
and this assumption lacks systematic test verification and directly affects the accuracy and repeatability of ¢” measurement. In this
work, polyacrylamide hydrogel was used as a model material, and uniaxial tensile tests combined with digital image correlation
(DIC) were conducted to systematically investigate the influence of specimen length (0.5H, H, 2H) and width (w, 1.5w, 2w) on the ¢".
In the small crack range of 0.6—1.0 mm, the ¢” of polyacrylamide hydrogel was determined to be approximately 2.43 wm by linear
extrapolation of the fracture tensile ratio versus initial crack length. The experimental results show that the measured ¢ of specimens
with different lengths and widths have little changes, ranging from 2.39 to 2.51 wm, all falling within the experimental error toler-
ance and conforming to the fracture mechanics similarity principle. When the initial crack length is 6 mm, no obvious differences are
observed in crack propagation behavior, crack tip morphology, or strain field evolution measured by DIC of specimens with different
geometric dimensions, further confirming that ¢ is independent of geometric dimensions and a reliable intrinsic material parameter.
This work provides systematic experimental data for understanding the flaw-sensitivity mechanism and assessing the damage toler-
ance of soft materials.
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Fig. 2 Uniaxial tensile test results of polyacrylamide hydrogel
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Geometric Fracture strain Fracture stress .
dimensions/mm  (defect-free)  (defect-free)/MPa ¢/pm
H=40, w=20 2.94 0.119 2.43
0.5H=20, w=20 6.66 0.156 2.39
2H=80, w=20 3.37 0.159 2.51
H=40, 1.5w=30 5.09 0.137 2.40
H=40, 2w=40 4.18 0.129 247

Notes: H is length of specimen; w is width of specimen; ¢" is flaw-

sensitivity length.
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