DOI: 10.22034/jmeut.2022.48091.2987— Jols igis— AB-YY dxius 1F+1 (3asls ¥ 0ybouds BY s Nev (salas 0 e «31.paF OSLEINS Sl mintiies 41y

Sz d pobai Gldail (hg) SoS (g youdy lalad j0 dilowwy (ssd (5 ;S0 510

@ol31 o 59
ST ogls

fazadi@modares.ac.ir «)| 5! ¢}l 505 ¢ yde Con i olRils ( SLilSe pwadige eyl bl IS

daakbari@modares.ac.ir ¢y | ¢ 145 ¢ e Con i oSN (Sl cwaige Lol

onSz

SN 5 b9y 5 Jezmed gl Bl Ghigy oS5 3l s pmaly Dlabid 0 (1555 i 5 o DLl 5 dleny A 6503l 5 ooy sln cllie nl
Bl sl 53 el o (8 e3lal conh il 5 31 oolil b 5 o o] e 5 el by Jlal 5 e g5, (i Jlael b sl oo oolic
D59y 5l ol ey s ol 0 g a8 T 18 aeil 000 calise slaojlail b (glabaii dw yied Cov walie glacwlus b ulS oSl iz 5l (6 el lalad
SleisS culyo Jds 4 Gialesl 890 (5 el Sle ol oals mwciore g anslis wgae Sl sileand o g ks b b b allis oy ead (B yee
GV Sl 0208 b (glaginn 23,5 el ol 0 00 ol (gla 15,5 gu)yt g Ml (531 (slodiged dr s (5 R Sl g0 LT 15,5 Sl ormaly
3 eSS sga ) Vb cdo b wilewy 25 (6 S0l CulilB (6 S5 e 5 Jlioms polas Glbal (g, oS 5 a5 das e lid gl pw)p adl o
St g03g9me 50 1) b ii)S i iS5l eoliiul pouye By, slaudgaze (9,5 Syl b oallie (pl jo ead w8 IS 4y (B, ablge Dls 1, (1)
g2 aloS (6 rechy sladiged oy (A5 (5 T ojlul 13 Eligm (w55 (295 Sl erlie 23Rl 9 0S5 o0 5S35 e S

Sgasme (5137l 53k ad e anly Dbk g Ses (g (i 1T (s bl Gkl wileny (i3 1 gualS oSl

Measurement of Residual Stress in Polymers by Digital Image Correlation

Method
F. Azadi Department of Mechanical Engineering, Tarbiat Modares University, Tehran, Iran
D. Akbari Department of Mechanical Engineering, Tarbiat Modares University, Tehran, Iran
Abstract

In this paper, the combination of digital image correlation and hole drilling methods has been used to investigate and measure the
residual stress of polymer components. The bending stress was created by a three-point bending system and measured by the
provided equipment. These stresses are considered in theory to be equivalent to the residual stresses within the component. Digital
image correlation method utilized as a novel method to measuring released strain. In this regard, Plexiglas polymer materials in
various thicknesses were analyzed under the different values of 3-point bending test. Finally, the obtained results from the
introduced method in this paper, with the results of Finite element analysis and simulation have been compared and validated. Unlike
the samples that have an unknown amount of residual stresses, the residual stresses in these specimens have a certain amount that
can be compared and verified with the simulation and analytical results. Polymer materials have a higher released strain range than
metals and it is possible to investigate the strain released by digital image correlation. The results show that the combination of
digital image correlation and hole drilling techniques as innovations presented in this paper are capable of measuring residual
stresses with a high accuracy less than 10% and also because of their major advantages. The method of using strain gauge would be a
suitable alternative to the hole drilling whit strain gauge method for measuring residual stress in polymer samples.

Keywords: Residual Stress, Digital Image Correlation, Hole Drilling, Bending, Polymer material, Finite element modeling.
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