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Abstract: Ultrasonic echo A-scan method is adopted to scan large curvature carbon fiber reinforced com-
posites and locate the defects areas. The results of metallographic microscopic analyses, thickness meas-
uring and component surface conditions between healthy area and defect area are compared to investigate
the relationships between the micro-morphology of defects and ultrasonic pulse wave characteristics, as
well as the causes of the defects. The delamination, air hole, and volume porosity in defect area result in
poor resin in surface, thickening of the component and special ultrasonic propagation and attenuation.
The defects located in large curvature position are closely related to the manufacturing process.

Key words: large curvature composites; ultrasonic echo method; micro-morphology of defects; compo-

nent apparent condition; manufacturing process

S PR T AR X 3 B/ CH SR AN A Wl R R TR R AR TS A A A i
RAFRREERE SR GAMR, S8 2 TR S AR R, 2577 A8 7™ A2 45 Bl 25 48 19 i & sk
Tz MR 550 2 00, SRR —Fh Z A6 A . XSEHREA Y ™ A R AR 200 2 R b
KL S APPRE A A A R B A A B R AR JEORE ROERIE S Nl T AR 5 A Y 45 00 o
AR | o )RR AR R OE R RS R AR B B S WA A R T AR A . TR B B9 E L L 2
IR A ik F b ERAEAE T 2 A BE R . BIANTE  PEAIE bk 32 B0 TOAPUG I A T ok AE . PR

i B H:2017-05-15;181T H#3 :2017-06-20
BEEE WA, &, TR, E-mail : vickysol@126. com.,

Sl AR R 2], B, R AT G b 25 1Y B B AR AE R A A I L. R R A AR KA A i, 2017,49(S)
56-61. HAO Wei, LI Ming, WANG Yingchun. Characteristics of defects and its ultrasonic defection in large curvature
composites[J]. Journal of Nanjing University of Aeronautics & Astronautics,2017,49(S):56-61.



2 [ R /A S N S ¢

%49 &

S o P T 2 A MK T B R H R Se it G b
GURRE RN E . BT, Z a5 EE AR (R
AR ARSE RN LB 2 A 80 il i sk B (9 T2 L
FRAIF ST C 28 2R P B A 400 0 52 46 F 5 14 T B A
T E RN E R S5 R AT 2 i F 1 ] 3 R
52 AR5 Z i R A 1 TE3RA
W

OB R Z R E S MBI, O 7 B
AT AR R R Bl EER L R AMIE A 2R i 2
B, R R S 22 0 5 BRI R 1 2
PR St 2 42 3 200 F B 0 B b SO EES. TRLIL
R R R A e B 45 ARG I P A O
A SO XL i 3 T 4T Ak 1 5 R R AR O 45 R
UL SR R T R A A L AR AR
XA 75 IR A VT8 JEE R SE L R T 28 e A o
T R I 7 A A IR LA R 25 AT 23 AT Al
EAIIE N ZESUN S CRE R R R DY g AN RS O i
353415 S HEHE ORI I B X0 4 i 42 1 07 5 e
I8 2l A BB A9 H Y

1 RKEHE

1.1 E#

OGP I B A e R A I e R 2 L R
Ui K2R 43 S B2 A bR U TR B2 TR A5 A .
BbE XA TR R A X, fi 224524 40 mm,
FREZy 927, 5 — MR BRFE X R f 4b iy il 32 2 12
#) 55 mm,
1.2 BERNAERES

7 G T P 3 A PR N A A R S R
P34 s RISy Masterscan 380, U H i 75 # BE #% b
A A ELAR 6 mm A7 AE R e R Sk AR 4 I
5 MHz, #R3&FIRE 5 E] R HIKAE R AR . 3Rk
FERAF b BB E 15 B A2 e 2y L D75 B 4 3
B AR A AL . 2 75 Y B AR R
DL AL Sy v VS A58 1) 2218 e 2 458 Sk A T 38 22 4k
Tt P, DTG i SRR B
1.3 &HENAERIES

FIHHB A A-4 18 b i 2 1R 1 Bk 6 X
TE S B DX 38R A B X343 ) B0 R L D)1 1)
A3 SIS T A 0°/90°FN 45°/ —45° 7 i) . 1E R
VIt A v, By 1k 41 s il 45 45 DA 3kE G 5 ) AT 118 BB
i B B ML X 2 070 30y e AT A ' Ak B
AL EE N 750 r/min. 43 5% it oK 4 A D 4%
150,280,400,600 H %477 1 W 85 , &5 Uk 0F B J5 HH
B T RV RN = o R T o N N PV )
WM, R OLYMPUS GX51 % (B2 A0 %
£ O U1 FI G 09 1l RE 4 T 115 L 23 BT B Ak 2 5

AR L T P A8 UL B0
1.4 ZEHEENE

SR FAE AR 5 R0 S 2 1 e ey DX A ik s X
JE . IF 5 bR MERORE b R LU X
1.5 EXHEIRIZHR

WL TR KL RGP L IR RS T BUR RS
PR Z ] i Sl B A K SR B AR TR R . WL
ST [ A 45 TR 2 TR R I A 8 R M AR I L %
TR AR RIIRE

2 HBR5iTiE
2.1 BERBRSH

T o K T PR R T AT A
e 7 U I LK BT A4 o L AT
2 JI R

! TER

P15 — i M2 1 R

Fig. 1 The first kind of typical ultrasonic wave
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Fig. 2 The second kind of typical ultrasonic wave
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Fig.3 Sample location of defect area and good area in

the composite
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Fig. 4 Section of micro-morphology corresponding to the
good area in 45°/—45° fabric direction
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Fig. 5 Section of micro-morphology corresponding to the

good area in 0°/90° fabric direction
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Fig. 6 Section of micro-morphology corresponding to the

defect area in 45°/—45° fabric direction
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defect area in 0°/90° fabric direction
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Fig. 8 State of defect area after the composite surface

griding
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Fig.9 Surface conditions of defect area and good area in

the composite
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