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Fig. 1. Optical schematic of shearography based on Michelson interferometer in thermal loading
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Fig. 2. Shearography setup used
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Fig. 3. Plexiglas fringe patterns to calibrate the setup. A) shear in the X dirextion. B) shear in the Y direction
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Fig. 4. Application of two ceramic heaters with adjustable bases at different angles for thermal loading
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Table 1. Mechanical properties of the composite samples
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Fig. 5. Use the non-contact thermometer to investigate
the sample temperature at any moment
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Fig. 6. Size and position of the cracks behind the specimens
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Table 2. levels of the investigated parameters
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Table 3. Design of experiments
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Fig. 7. SNR diagram for analysis of crack length, loading magnitude and shear amount parameters
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Fig. 8. Fringe patterns of vertical cracked specimens with 12 seconds of thermal loading. A) 2mm crack. B)
Smm crack. C) 10mm crack. D) 15mm crack

ool ucs )3 g d gaw ) lbals LIS 4 bows
3l o ool S b clalle

oS pyal (58 b soriitns (selail) Ldiges nl 53 5 sojl]
oIl cdls oy pasgy &S o] Candy a0 pl g Cudld 90 bawgs
Rpas goye b S5 &5 pglailen sl pgai oy N pln B
Sl sasSIA 9 A S5 g yiasleo A ply (9> Lo oabcd
W Sl 618850 gojlul g digy oy (g0l jo 1) Calisee slaS s
Lad o i cul 0 Gyl gly clls oy gaigs &S 1) 4l VO
D15 lokid g 4 bS5 oled b S ) aillas

oAl )3 ohlSes g g Gl ol @l (wyp 4 drg L
Wlgice s Car b il S Ca osmiesl] sladiged g9y Sy
2l & cal Jb s ol [9V] amd il | S5 et @y
ol ) S sl gdlis 5 pgai by car Jibs ) essleus,
G Bl S5 Cap pdges Slinly 3 oy Cap dpp & Cul
) o Cunddy |y oy bt il S5 s sy o S b @
Bl slisly 3 oS5 o e ) obagly S 5 el sy
daFe o Ve ol iy cas b cpl jo b solaiwl (g350s o
Soly sl oS aols Ve JSS 05 (6 S0l 28] s &y s
oS pshailen amsiee Ui Jbasli 5 (Job SlaS 5 b (ujaeels diges
s 30 bl gl (S5 658 gl seE bl pasie
o LS &g 4y SeilSin (S, 15 &S sl s oyl o S

£oVY

tj)) 92 )I )SODL..) L.,u‘).o LY Lg).w..lm e 9 AYA cjﬁ _\.wl)@ A.JL.UJLO)]
dog b bl o yasuie 4B VO U VY dgus diupe (6 )l38,L (gojlul 5
@ yiaike ¥ iy ojlul I g JUSiew Jladie (salanMo LB i 4
Slgs oo Gy 5ol )3 (SesS yu &S 390 paSuie (ylelee V¢
A opitmed A8 5o (0L e 4 1) gy Cawlus 5 e cuas
Sk sojlal Jlages )3 g5 a4 JUSw o SIS ()39 piy e
el )3 i & W Gy dom cpl by 50311 Jlaged 4
b cudS 3 i soilil & a1y e L ()8l (go5lul
LS o
Sy a5 i gl i 5 peslyie bl (sl Gl L
o ol Ll b poad s abul ladlls S 00 e o (6 y0s
oIl cp ey g BAD Jdiwen pp & bdle (ol 6,150 S
b oad odnlie yiadeo Ve dgie ladiged (g9) S5 pasds lp oy
Slodlls a5 sS4 3,5 3b5 adlls WS15 ¢hy Jlade (13,8 puie
e 0,8 a8 | iz S50 S5 K008, 1 o selobs b ool
20,5 Sie Sy e (el g yieS dlls dlus ¢ piadis Vo 5l o
sy o) 2 30i0n 425 (V) 5 (1) csolen & 2 b 455 ol oo
ol el iy gojlul (mol58l Gl BB g zae Job acali b
dD)L\JI u,...mlf L' W)J Oyd 4 JWUA Ao C)l> u.:l>dul> ul))‘)f

Sy ase o Dbl g) (ol jlab o el ploals (LbalS ¢ by



FAVA L F-5Y doxio VFe v Jlo & oy 0ylad DY 093 pusS yual CSlSlo udies & il

(A) (B)

© D)

Yo S5 (g cmono 0 Sy (2 cionae ¥ Sy3 (A 5 lys 6 l35,Ladli Vo L ooy oS 5 srdiges sl sS4 UG
howdao 10 S 33 (5 ¢ yonlao

Fig. 9. Fringe patterns of vertical cracked specimens with 15 seconds of thermal loading. A) 2mm crack. B)
Smm crack. C) 10mm crack. D) 15Smm crack
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Fig. 10. Fringe patterns of the specimens with angled cracks. A) 0°. B) 60°. C) 30°
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