534,54 5 T B o ok N Vol.53,No.5 77
2025 4 5 ENGINEERING PLASTICS APPLICATION May 2025

doi:10.3969/j.issn.1001-3539.2025.05.011

T H ISR PMMA IR SR EIFLA ot

G R 2 T2 e 4 TRE2EBE M 450001)

FE . AALIIB[R T A AR T 85 (PMMA)| B L 09 M Ae £ 35 £ AR AR R 2 A, vA L A RATHH T 3L
MHEARILA S AP FREM R ERIRE Z A8 BT TRRKAR T BILE A %P a2t o7 L2 M3,
tast TAMRIEM, & T 8 b2 RAe A FRR By A&, AT E UL 0 5 o F AT st 3. A TIRREFIL
PMMA 7 FRIEM 69 T3 2 7y B 7 BUAE 4+ 5F PMMA #H#, 38 i3 4 5 B 4548 56 (DIC) A4 FRSEAR T R R A4 69 ) 5L3Lia
AP S RAEBATRR,, R R AN E B EMEGWEILT , MALZG M LARKE AR T 248485 12
B FLIZ 3% 2 AR T HARPT 2 ¥ 8 A R ILILA B A T ERMS R GNG . o8 N RBESZILRTT o
A, SF A T F B YA TR AN B AR AT IR E , #0087 A FRICMAS ERE 09 E LA A SLAMIEZ 0 <03, F
J& 2| & 1545 5+ 2D-DIC ) 2/ BB 6y & Kk 6y £, 26301 B3 K vl ik 5 2D-DIC sF ik Be 46 R 428 7
—FPARAE B E e B Bk AR T AR TE B 84 o i, AT SR AT AR AR 04 R T R

KR KT EGAR K R T ARS8 2 A P 5 W3 A FREAR

RESES: 03434  XERIAT: A XEHS:1001-3539(2025)05-0077-08

Research on stress concentration in circular holes under finite-width PMMA plate based on digital image correlation
LIU Wenwen, WANG Dezhi, DUAN Kunyu, WANG Zhi
(School of Mechanics and Safety Engineering, Zhengzhou 450001, China)

Abstract : Polymethylmethacrylate (PMMA) is widely used in many fields due to its excellent properties, and the open-hole
components using it as the material can lead to the strength reduction or even failure of the structure due to the stress concentration
at the hole edge. The theoretical stress concentration analysis in circular holes under the infinite plate was well established.
However, for the finite-width plate, it is still difficult to accurately calculate the stress distribution at the hole edges of circular holes
due to the existence of free boundaries and finite regions. To investigate the stress concentration law at the hole edge of PMMA
finite-width plate with holes, the stress concentration distribution law at the hole edge of circular holes with different diameters
under the finite-width plate by digital image correlation (DIC) for PMMA material was explored. The experimental results indicate
that in a fixed width of the plate, with the increase of the diameter of the holes, the maximum stress concentration factor of the hole
edge is increased, but the stress at the distal end of the holes is lower than the average stress applied of the plate, thus the phenome-
non of linear distribution of the hole edge stresses appears. This phenomenon was analysed using the principle of stress flow, and
based on the experimental data to validate the finite-width plate revised solution, it was determined that the applicable range of the
finite-width plate revised solution is: ratio of diameter/plate-width () < 0.3. Considering the error brought by off-surface displace-
ment to the strain of small deformation measured by 2D-DIC, combining the results of the comparison test between the strain gauge
and 2D-DIC in the area of the hole edge, a method to determine the range of values based on the off-surface influence factor was
proposed, to obtain the accurate strain data.

Keywords : digital image correlation ; polymethyl methacrylate ; stress concentration ; circular hole ; finite-width plate
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Fig.2 Stress distribution schematic of circular hole in infinite plate
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