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Abstract

In this study, we investigated the high stress fringe characterization ability of filament lamp, LED
bulb and fluorescent lamp as light source in photoelasticity experiment. Photoelasticity sample
that was made of polycarbonate was put in circle polariscope and experienced pure bending to
achieve 24 fringes order in the up and down edges. The polariscope was illuminated by filament
lamp, LED bulb and fluorescent lamp separately to produce color digital experiment images. In
each experiment picture, one line perpendicular to bending neutral axis in middle of compressed
zone was extracted by MATLAB software. Then the red, green and blue spectrums of this line were
plot versus picture pixel and fringe order to compare the high stress fringe characterization abili-
ty. The analysis result shows that among three light sources, fluorescent lamp provides better
fringe characterization ability up to 24 fringes. The result helps to select light source for high
fringe order photoelasticity experiment properly.
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Figure 1. Schematic diagram of experimental setup
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Figure 2. Fringe map of photoelastic sample under filament lamp lighting and 100 N load
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Figure 3. RGB value of fringe of photoelastic sample under filament lamp lighting and 100 N load
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Figure 4. Fringe map of photoelastic sample under LED bulb lighting and 100 N load
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Figure 5. RGB value of fringe of photoelastic sample under LED bulb lighting and 100 N load
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Figure 6. Fringe order map of photoelastic sample under fluorescent lamp lighting and 100 N load
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Figure 7. RGB value of fringe of photoelastic sample under fluorescent lamp lighting and 100 N load
7. RHATHRRAS F7 100 N FHAY 3 EIS RGB {ExTLL

DOI: 10.12677/app.2018.81008 66 I EEY/BEH


https://doi.org/10.12677/app.2018.81008

2%, Hop

3.3. ZEETCTIERIRRISREL

B 6 N=BEETOEIT IR 5277 100 N FDEFR ot %, BURE Kk an & th S e s, BOHE
rha]— SR LRI £ e 90 IR AR &l 7. 181 7 A =FABOEIT IR T %77 100 N A5 % 4081 %€ RGB fH
XFE

4. KGR

AT HRSHAREIS, 38 AT, P& RSB K, @Rk sOE G, %808 4 Y5
BEA AL LA IEAR R, I e ) RGB H K, BT LAE B ARAT Y6 b 1 =5 8 R B 4 o 1 (R
N R)EEIEERT G), JFHA I E T Ak, AR W O RD B), PRk B ARAT AT @
NHRAL SRS (AR (. BRI, A EANAE 5 HATIE AR 3 MEGR, WEE N 255, AA ST 150,
WERE RN 5 BB 17 FZ RN ELL, YT 17 HE 24 B A RUNIBEIR, BHEY & T 230.
S E, 1E 5 RATEAR 4 MR, Horb 3 AT 255, —ANEKIEY) 240, AT 50, 1450 200,
225 B B 5 AR GUE — MR R 130, WIETHE] 220 JEHFURZENE T %, 24 g5 SR EE] 130,
ARG E I /NT 30, JCRRI N R I It . Wi, 16 S ARSI 4 MR, HIE(EY
/NT 80, Firh 3 ANME(HZ 75, FJa—MNEEN 25, WAEIIN 05 S FEFKLUGHE B ETEAR. 24 %%
FYURL MGG BRI TR, LA AR B TR TR %, B roksaiytiudiam hE.

FARAT IR A s, BEE 2GRN, 4o eit Kot ol zEm, it 4 Sl LA
Wr, M 6 PJ5 & HMALEE R, FEUNHNHIEARTIEFIW T . Kk, # AN TIHTIHRA, AR
KT IR e AN T 8 B Ak B B arsiz i b o i@ tE LT IR A0, BT BT R S ok s,
TEASIHBBIS 5 Ja VIR, 7T DN 5 R SOOI R B ok &, R IEFE FP AT L7 (B AT 1R
il

LED fEBIsRIe 45 S R, BEEEM 030, LED MO e B Su i) 20 L i ™ &, B8l 5 95 th i
fFEeE R FTLLEH RGB B WSS, ] 5 Jakalh i) =2 e 58w, RN A E M LA, 78
BN AR Sk, G BRI eRE R . SO0 BICIE, £/ T 5 HELINH 4 MR,
WA E KN 150, AEZHHA R, VEIF R, Elid 5 ®a, AETHEEED, §EAR N
AR, WEHIEEIE 17 54N TR, aansErDimiE, /AT 5 RFaETH 4 MRIR, ERER 4
GBI 150, Horr 2 I 200 #2255 I S gk EUE, EREAR/NT 100, FEHIZWIER. HH
SFELENT S YRG, 5 AHBMIR, EAEA 2 K 150, Hr 2 ki 200 #:5 255; #id S
WU, AT 100, FEHIZHITER. FILH LED Y65 M0E B3RS 1 6 B F 2 SU R 1 3%
R B L U T B, TE RSB 5 i, SR80 R IR R R 5 X 4y, ERR S 95,
BN E, DA LUl N T T & 80R 5.

1% LED Yesf g0 = F 0 1 3 g2 FH TR R B E BRI . (1% LED MIseils —for=, &
B2 AR, ZRTHESEMUOR Fik, 28R HE58S AR =GR =A LED & H A&
HJ% LED. £ & 7BHE & kAN A 2 SR EHZ G R B HES, @45 34 AN R DR A [F] 1
BTHE, EHEGEERA RO LA R A Y. Bl LED BB R RZ /SR hiRE e, @i
LED & H 63Uk 96k K A . IRIEEUR DGR iT LA RGO FE MO B fh . 5 G0 Bl
(305 B AR B R, O F R IR TR I3 (0 R B B LR R R A o 58 ek T AR B R OR 1 R H B
T EAE B R IO A B B o X R T S G R LR A, SR, BRSO .
Ty 75 SR R SR AR LED [t By 8IS SR AME SRR B AR 7 1) = 3 (5 e

PFEKT Hen S i 48 P vh S B G e A BT 3G I 30, BEAE RSN, Jear B

DOI: 10.12677/app.2018.81008 67 I EEY/BEH


https://doi.org/10.12677/app.2018.81008

2%, r

WA AN S HPH 4 MR, WEEF FHEGL 255, HMEWARRERIZE: 5 %E%E 14 X0
A 8 MNIIR, VE(HH 240 #IKE] 180, AfHM 50 #&& 2] 130; 15 203 24 JERCH 8 MNIKIR, VE{ETE 18 4
FEIkF] 190, FEBAKEE] 80, ZRO;ERT S A 5 MNBIR, WEHR =T 250, FHfEEHNSER, 5
24 NMUEHIEE] 130; AHE B 30 B M#iHe . 5 23 MAEIE S 110, 15 5 B SRR T 24 MR,
125 BETH 4 DIIR, A2 180, BEAAS 2. 3 MR N 0, BE/EZHEm, 5 24 J Al
259 10.

ZREHT, FOCKTVERGIRRT, 6 B M R SR Re 1R BIAR M im 28, AR et 7 Reas 3
24 R BRIR

5. &t

HSRIR S5 RATEE, ATEARHE DL 451k

1) A ST A LED FRAT S 5 GHT D vt B 6 B 58 S0 DG IR 6 5l AL 3, SR 4 R
RY, I 24 FNSRL TIREAEZOLIT BRI A iR 5.

2) FRYUTHDEIE, =20 EERA O Lo, JFHLZCOUERER TG, MEARHE
TOLE, B R SPURIIIGIN, 2Lk o o i o ek, L 4 Zost i DUERE N T, (GES
T ARG ED W TN T 73 AT

3) F LED Jeil i i WIERAG 1 e 3 1 P 26 SR B HRR L LG BT 2 v, 4R SR SUBAN BT 5 0
FOURABYTIRI N R 5 X oy, BR8N 5 Ba, FREON™E, DAl N T A7 %8000

FEASCHR AR b, R — 2D i R Tl S LEEAT Y65 B R P 2 SR E 3R

E&WE

B X BB R T BI(51375167, 51575190).

SEEk (References)

[1] Ajovalasit, A., Petrucci, G. and Scafidi, M. (2010) RGB Photoelasticity: Review and Improvements. Strain, 46,
137-147. https://doi.org/10.1111/1.1475-1305.2008.00571.x

[2] Conway, M., Ali, H. and Hubner, J.P. (2013) Dynamic Measurements with a Luminescent Photoelastic Coating. /m-
aging Methods for Novel Materials and Challenging Applications, Conference Proceedings of the Society for Experi-
mental Mechanics Series, Jin H. S C F C, Springer, New York, NY, 375-382.

[3] Lin, T.W., Rowe, L.P., Kaczkowski, A.J., et al. (2016) Polarization-Resolved Imaging for Both Photoelastic and Pho-
toluminescence Characterization of Photovoltaic Silicon Wafers. Experimental Mechanics, 56, 1339-1350.
https://doi.org/10.1007/s11340-016-0177-7

[4] JF#E, I, 3V HETORMSn 5 A R IGE IR AR AR R S/ W [T]. 4R B TR 4R (A AR 2 ),
2016(5): 103-109.
[5] AATZE. Dot ARAE S W K o 1) B2 A A8 [D]: L2 A 3], T e B LK%, 2014.

[6] Ajovalasit, A., Barone, S. and Petrucci, G. (1995) Towards RGB Photoelasticity: Full-Field Automated Photoelasticity
in White Light. Experimental Mechanics, 35, 193-200. https://doi.org/10.1007/BF02319657

[71 FLEH. E56 LED HZ M G S it REw 7 [D): [ L5 A8 3], Hhk: HHOKE, 2008.

[8] Quiroga, J.A., Garcia-Botella, A. and Gomez-Pedrero, J.A. (2002) Improved Method for Isochromatic Demodulation
by RGB Calibration. APPLIED OPTICS, 41, 3461-3468. https://doi.org/10.1364/A0.41.003461

[91 %, EJ6 LED A& A RRRELA (o ek I R 6 RER 7T [D]: [ 254718 3] FER: EHRK, 2012,

DOI: 10.12677/app.2018.81008 68 I EEY/BEH


https://doi.org/10.12677/app.2018.81008
https://doi.org/10.1111/j.1475-1305.2008.00571.x
https://doi.org/10.1007/s11340-016-0177-7
https://doi.org/10.1007/BF02319657
https://doi.org/10.1364/AO.41.003461

KRR R BB R 7 2\
1. FTFFEIM T http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD

N FIRHESERE: [ISSN], FAMIT] ISSN: 2160-7567, RIA[Eif)
2. FTFFENIE TR http://cnki.net/

e« EBRSCHRAE” BEN, BIANSCERRR, HIE A
hEE S http://www.hanspub.org/Submission.aspx
HATIHRAE: app@hanspub.org

Hans Xl


http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:app@hanspub.org

	Light Source Analysis for Photoelastic Experiment in High Stress Fringe
	Abstract
	Keywords
	高应力条纹下光弹实验光源分析
	摘  要
	关键词
	1. 引言
	2. 实验方法
	3. 实验结果及分析
	3.1. 白炽灯为光源的光弹图纹
	3.2. 白光LED作光源的光弹图纹
	3.3. 三基色荧光灯作光源的光弹图纹

	4. 实验结果分析
	5. 结论
	基金项目
	参考文献 (References)

