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Reliability of Ultrasonic Phased Array C-scan
Testing for Carbon Fiber Composite Stiffened Panels

NING Ning , WAGN Dan, QU Yalin, ZHAN Shaozheng , HE Xiao
(Aircraft Strength Research Institute, Xi'an, 710065, China)

Abstract: Carbon fiber composite stiffened panels have been widely used in modern aircraft. Ultrasonic
phased array C-scan technology is one of the effective methods for this laminated structure in-service. In
practice, results for the same damage of multi-crystal phased array C-scan may be inconsistent with dif-
ferent detecting directions. However, this phenomenon does not occur by the conventional single crystal
C-scan testing. This paper analyses these inconsistencies from surface curvature and defect characteris-
tics and presents recommendations to avoid the occurrence of these uncertainties.
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Fig. 1 Disbond between T stiffener and panel
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Fig. 2 Thermal damage of the engine bypass duct
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(a) Acoustis field of the conventional single crystal probe

(b) Acoustis field of the multi-crystal probe
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(c) Beam deflection and focusing
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Fig. 4 Beam deflection and focusing of ultrasonic phased array
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(b) Direction of scanning: From wingtip to fuselage
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scan testing from different directions
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(a) Scanning direction from left to right
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(b) Scanning direction from right to left
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Fig. 8  Results of T stiffener structure with impact

damage by ultrasonic C-scan testing from dif-

ferent directions

Xt FIX —JE ), 2 2 A TR
Xt G FIE T A S ML P A BRT L

AR R P A 0 2 AR P Lt A 1 396
FRL RSO A A 7 A R P I AR A 85
BT AT i VUM A — R IS S R AR AR LS A
A LA A7 (o B PO {5 8L L P U [l 2 A 4R
S o 0 2 T i A 28R A A Ry HEL A R 2 T R i o
1 17 2

AP 9 FoR Rk 7 RE BT K SR
T o AE RGP T ol il R BN P EDIR S 1 T
Ip o P R A HEA T X 5 B U R — 3
(o 2R AR B A P RS BB A
PEA A XA BC5T I5t AT RE A BE [0 248 Sk . AT
(EROFEE e NUE SV EPSEPATI RS, 4=RITE oA IUEE 8

[ RLA) e Ay 7 1) 8 A —— il R i A2 A 5
A o RIS o A8 A S — P B WA A7 7 » AN AT 5%
PNIZINE a8 SN A S P A A sl S U B
ST R St R ST AR B ) R ) R A T
6], S BRA S B R T FUA R E J5 1) Bk B AT
PAKGE o A T7 1) AN RE R B BE o UL T[] 2R 4544 Y
R o SURE T LA ARG H e B 1) R 5 1) S
R, ANV T 254 B A7 Tl AT L

PRI ab » DA 00 S22 it R 1 gl 2 000 )1 A 0 5 A% 0
(75 18] B A T R AT 20K BRI

Al




514 S e T SRR R R C R T R 15
“H 5%k
BIEFAE (17 VT BLr e 54 bR A &L b o i LD D, 7 B
FEER T 1] H A 4 5 0 . 2010.8(4) . 1-4.

BRHEL

FHBE

(a) Inspection for a flat specimen
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(b) Inspection for curved surface of the specimen
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