338-332 4o yo 03 o )losds (18 0,93 1397 I3 )3 ()30 SlKo JwIiye dxo

A3 ke dolinle =
=
M . _;
I Sl (Gwiigo s
mme.modares.ac.ir TR

b owy SWIL oul Cosdl (S yoals 4l Cujamll 10 430 31 (N6 cus 4l 2L 55!
C 9 Feol P Ogeil g ST gl b9y 90

4 It . . 3 . %2 . . & < 1 ol "
S ) gSuundl B 5o gSnl (AL el T pe Alawas o dl pean S 5las playl Gulss s

O 2l kb pod a5 ol (Sl i S (geomatily -1
O by b > S ORI (Sl gtz yleil-2

Ol el g pd Con i oKl (Sl pwdizs ylliwl =3
W) (WIS e g WIS oKty o Slso i eplod sk

n.arab @ srtu.edu 16785136 s 5930 )l y05”

N Alis e
9 Ogo 5 Sl 4 Sl (39 Bl 5 (S ot (Sl eled s 4 cilize o ) (syedy b (G iels dlge ) ealizal o el A
S5 (5bls (0 S 0y 6oy 4 SlbjomlS 551 403 55 o e 01 el igiiligy Juil L (S5 & Conglio 1319369‘;:: 2 e
s 4l g a5 8 40 Cot gy b g oloj ) el (e Blge cpl 4Bl usegil g LaSlse mlio )3 Slsli8 00 sl 1396 sal 11 1ol 5 )
P33 50l 31 20,5 o] e @ i 5 o ol (Sl (ols alS el Wi Sos cus cal il dss 4 gl 0 (SosS T 45
b oy 0 oS SUL S ey il (0 jamelS iges dAlie (] )3 0gd o (ulus] Dlge cpl 13 o Lasls Cas (o) 5l xS0 e oS BUIL s o gy Cy yauals’
apd Slite (ig0]] 4 o Wiged (ol s A0 )3 ST B 3 jate 4 S 8 4y gl B g 0wl sl et o]
290 & Glag) osabost gy % Ak ol oseil 5 U wle b (I503ly sl sty 5l edliied b s (2l 5 85 )18 Sl
0905 5 Jols poai cpizmed g a5 Sl Jluzws Sl oS I eolimul b (31500l g 5l Jols pawi a5 L8 b)) C L) Fyelb 0ge)]

el Cewsy (2 el Sl odlinl b s (25 ol 13,5 0,8 seil )3 (p3gl55 ke (35 8 3 L C gy (el
4>l C gy P9y 5 ol (jopelS diged )3 s (g8 apSeilul 5 paseds )3 eadoly i) 93 Ul S S ol @l
b e <L) cos

Impact Area Assessment in the Carbon Fiber Reinforced Polymer Composite
using Radiography and Ultrasonic C-scan testing methods
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ARTICLE INFORMATION ABSTRACT

Original Research Paper Nowadays, the use of polymer composite materials in various industries has been increased due to their
Received 17 December 2017 good mechanical properties, lightness, sound and thermal insulation and corrosion resistance. Over the
Accepted 12 February 2018 past two decades, carbon fiber reinforced polymer (CFRP) materials have been widely used in

Available Online 02 March 201 oon . / ! . . .
vailable Online 02 March 2018 aerospace and automotive industries. These materials may be subjected to impact during manufacturing

Keywords: or service period and alsmal impact region may be produced in them. This small defect can reduce the

Carbon Fibre Reinforced Polymer mechanical properties of the structure and lead to its failure. Therefore, it is necessary to use a method

Non-Destructive Testing for defect detection in these materials. In this study, a polymer composite sample made of carbon fiber

Radiography in polyester resin was made and subjected to impact test. To consider the repeatability of the defect

Ultrasonic C-scan detection process, the sample was subjected to four various impact tests and the defect areas were
evaluated using penetrant-enhanced X-ray radiography and ultrasound immersion pulse-echo C-scan.
The image obtained from the penetrant-enhanced X-ray method was scanned using a digital scanner,
and the image of the ultrasound C-scan test was calibrated, taking into account the step of scanning.The
areas of the defect region were obtained using Imagej software. The results show that these methods are
able to detect and measure the impact area in the composite sample and Ultrasonic C-scan method
detect impact area more accurately.
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Fig. 7 Ultrasonic C-scan result of specimen with step =0.2 mm in X

and Y direction
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Table 1 Obtained impact region areas by using Ultrasonic C-
scan method and ImageJ software
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Fig. 8 3D ultrasonic C-scan of sample by Ultrasonic C-scan and
ImageJ software.
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