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ULTRASONIC DETECION ON CRACK OF FRP ROD
IN BRITTLE FRACTURE OF COMPOSITE INSULATOR
LIANG Xi-dong, DAI Jian-jun, ZHOU Yuan-xiang, CHEN Yi-fang
(Tsinghua University, Haidian District, Beijing 100084, China)

ABSTRACT: Brittle fracture is a severe mechanical failure
accident of high voltage composite insulator, it occurs when
insulator suffers a very low mechanical load. Up to now,
researches have shown that it is a stress corrosion cracking
leading to the brittle fracture of Fiber Reinforced Plastics (FRP)
rod. According to the characteristic of brittle fracture in FRP
rod, a method for detecting the crack in the cross-section of
FRP rod using the oblique incident longitudinal waves of
ultrasonic was presented, and a special ultrasonic transducer
probe was made to detect the crack propagation in the process
of brittle fracture of FRP rod. Test results show the variation of
the amplitude of pulse-echo ultrasonic due to crack propagation
in FRP rod subjected to tensile load and acid, and has a
significant value for understanding the mechanism of brittle
fracture of composite insulators.

KEY WORDS: Composite insulator; FRP rod; Brittle fracture;
Ultrasonic detection; Crack

FE: MW i B A A G 7 AR AR R 38 1 R 2 1
AT, [ A SMIETTIA A B ) T8 it B T A 1 R
G PR R A o SC PR AR A R G BT AR 2, 8 DGR S B R
NSRS A e e e A A T P 2R, TR I A ek ) 7 — b
LR G BT R SRS 140 7 Rk S M T I RS
JERLREREAT 7RI, 45 20 T L fe W R4 S0 Jig ol e ool 75 ik
TR (AR A I B AT T 3he i, iIXxt FEE 2 T
RS A IR AT R

SRR AT DR WGl AR, B
1 35

HE45 1 T HAU R 1P EAE v s v
e TN, Riietrid R, RSk

HEEeWA: HEANFFEIES (50025720); HA 2R A
LIRS (2000000315),

MR AR T WEE IR, dE R ) RS, i
[T G NS I (=51 I o) Wi IR = R
G RN, SLAAAT IR TR R e, B
W4 B R) GV TIORE,  IRI T 52 BIRIEFUE RIS A EE AR o

i DRIT () 248 2 1~ S R T 1 G P, i o LT
CEERNN 2 )05 1, A A IR — Ak
W 52 07 B 4 1 BB AR IR B BN S5 F R R AR 1
FERRZ A N g e,

ORI i B, AR SEAE SRR T P A
NG, ARG /NRGUANIBT T T TSR SZ 1 7 1 )
MR e, B 28 e IR N 3480 2 = i B
Wi 1o H I B O S e e W 24 SO AN g
JEMIT-BE, SO0 MW ) A e R #E T R D
— SERIF ST SR 7 R SR AR I AR . JS ek B A
P T B U R A R IR RS R S AT TR
W, DS W it A A R e /R, 158 T A
A FRURIT 5 R SR80, SR T 75 i SR S AN g ) 2 4
SRR R . 5 R SR AR L, R A X
TR G U, R RO R
ST WU B AL P 8 10) SR S0 55 4 Pl B, P A DU 2
B 1 T MU G BRER A5 FH A A Ak ST DN Hp 25
A.P. Mouritz 55 NBFFT T 7 ki [m] p v A0 0 35 16
YR A PO 7 B IR L, RIS ) T
=NV A I G-It v S R
F.Aymerich & JOKs 5 R lvE 5 N B2 A il 1
Phiti T SRR R gu 2 O, Wisheart M 2%
N AR 75 4 R Al B Ak A1 3 o o 8 g ) P %
IR B A RO g5 1M, seps b, %)
TSGR FAZN RS, °8
T 46 SR 88 7 e EAT 4R A0 Ry 2,



%3 RN AR 5«

A N 2 5 BB AN S B I T2 ST L 111

ASCRHY T R A 4 25 SRR IE W S — I 1
TIF 1 L JTI R P % Sk S e Mfe 7 I 2R S 7 g ik
REREAT 7RI, JE LB A e 4T S AR A A R R S
Y 21 U NG T I SRS T e R

2 AR R A A AL

21 BAEFEN R

P TR R 0 g B A R B A R ) T )
PEV ) m SERE  AE AEAINAR 2)Z NH
8 PN AP AL 2 5y — A BN, AR R A
SRy St b, 0 A R R R B SR A T, X
PEWERRN BB o e W&k i, 765
I RN R, X ERBRR AT . AR
R 5 Y 3P AT A [R) ST L PR AT e S R 2R A e
FURKS IR A rh b, il A Ren )=,
ARSI FA I, TR T ANE B S, R A i
IS AEE 77 R T ISR I 5 o R P U I AN [) 28 2R £
M, BB S BRI RIS S, AT AT LK 6 Ff
HEAT R .

HA UG O RS T UL 5 ) 21 2 3 i
BURE, T HE R I st R R R SR SO T T R
IF) T ) ST 8 S T 8 R PR T B 4T A F
AL S, R I I e ] I R A R T A
b B IR R, RIS TRl S SR
(RN B A 2 R AT ) W 446 2% 1 O 4 S () I
2.2 YERING T AR KB
221 ok

B RS A2 R SR U 75 R IR OB A, AR
B AL TR A BETHRIE T — AN ARG
Wi AL B ARk

i Bifr sz s v, ST B A R R B F A o, 3L
KRERA,  FH i RS o 3 ok, 7 Bk
o oy 2= ) I e S U S B L I G LR R b A T
WHONAR, ZFiE 2. Bk, R —IRAANGI
AT SR I AR A [ ) 2 TH h 4e ~FAT 7 1) A R 1)
P EATATIN ,  RIHRSK A ST ()6 P gk 22 5k S T o
Jo, AU R VR ORI AL B, X T A A R
BN RO AR E X B, B BRSO AR RO, T
eI PG OY = G = R NPTy E T TS

Y L 7 AR R S A AN o N
PLBF e NS B H R N, Sl RS0, K
KA BT B HFE N o TRV ey S T ) e T
e, FEHErh o AT I BT SR, TS A
AL Bro ABRREEEE 350 cos Core HILFT

CiL,
{734
oL \
CoL
i
&P%{aﬁgj#

1 PERNGHERE KR ETEE
Fig.1 Sketch map of oblique incident longitudinal waves
for pulse echo ultrasonic method
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Fig.2  Brittle fracture test facility
and ultrasonic detection system
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Fig.3 Detection simulated notch crack in FRP rod
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Fig.4 Reflected ultrasonic pulse obtained from
notch depth of 0.2 mm
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Fig.5 Reflect ultrasonic pulse obtained from
notch depth of 1.2 mm
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Fig.6 Amplitude of reflected ultrasonic pulse vs. depth
of simulated notch crack curve

3.2 BEETd AN

FERT PR RS J7 ik, T80 = BN ) J6 ik
KA AR A L S 1 OB ) T R AT
TR . BRI =W AT, A
N 67%HE g, BT INERMEA 2N 1) HNOs % -
RIS TFLATT, R ORI P HIVE—4K Imm [
NG, AR R RO g 7 e [l AR A, TR



%3 RN AR 5«

A N 2 5 BB AN S B I T2 ST L 113

SRR T AN RIS 22 PR 75 (P19 o 1 PR S
EUF R EREAAL, P BRI 4 R A ] —
FOIRA N HEAT I, DAL P i [0 8 P i B AR A 2
TORRLY LR R, BT Prs Al R
I 2 7 K o [ s i

VIV

VI

E7 RABMREEBE KRR

Fig.7 Backward ultrasonic pulse of corrosion crack
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Fig.8 Amplitude of reflected ultrasonic pulse vs. time
of stress corrosion cracking
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Fig.9  AE signals in process of brittle fracture of FRP rod
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