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Abstract After long-term service in rugged environment, polypropylene pipeline easily forms defects such as
corrosion on the wall, deposition and crack. The defects greatly reduce the performance of the pipeline and easily
cause accidents. The rigorous non-destructive inspection to the polypropylene pipeline must be carried. Infrared
thermal wave non-destructive inspection technology was applied to detect three kinds of flaws which were embedded
in polypropylene pipeline. Data which was collected by IR camera was processed. the typical time thermograph and
the curve of logarithmic temperature-time can be extracted. Via to analyzing the time-variation gray scale of typical
time thermograph and the slope coefficient of curve. the type and the information of position of flaws can be obtained.
Utilizing the software of image processing, the area of corrosion can be calculated. The results indicated that this
technology can make fast, direct-viewing, effective examination for the polypropylene pipeline with 3 kinds of
common flaws.
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Fig. 1 Schematic of infrared thermal wave

non-destructive inspection
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Fig. 2 Schematic of thermograph sequence in infrared

thermal wave non-destructive inspection
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Fig. 3 System of the infrared thermal wave

non-destructive inspection
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Fig. 4 Photograph of polypropylene pipeline
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Fig. 5 Photograph of defects in polypropylene pipeline

S 6 v A A A SRR U Sk T A P 1
P R I B8 AS7 T X B AR 3 v o 5 A0 P T e I
{1 B LT A ST RO 45 5 I ] A i 5 AR S
e A5 MBSk LR SRS E AT < R AR I i)
20 s SRAEMR 60 Hzo Ji Sl s 70 04 b ik =Bk
B REAT RN o 3 i e R KR Ak B 45 3 I AR R
5,
4.1 SRR NE R RS
4.1.1 A EFF

P 6 2 DT 45 i ke I 1) T iy A €] e 4] v 1 B
JU e M 7R BRG] AT TR X L ) B ) A 2 i D Y 4
SBCRRF (1) Clpk e D8 S IF 220 kg 32 2 0 BF 20D, B0 s,

AT P 114 )< B (LR N ) ) 2 A AR IR A2 A . TR
AT v A) 0y B 2 B A T ) K R A 2 5 L IO T A
SR I R T B 5 A B R A R TE 3 s I 2 A B
bR DU AR A A PR DX A% 52 31 B
P+ 2 B0 DA B L o 1) A S DX 2 ) 1 A ] T
DL 7 i B BT AR 75 5 s I 200 f) A P v iy A BE
YRR B A2 AR E 2B 1A RN AE L B A I T
(1 FE 7 o 1 Foft A S BOA B ) 8 (8 s I 2 R PED) B
R X 36 2R B 1) R T 4 Al B B DX SR I R B 114
FE R Z WM (16 s 214N ED , B 2 B 5 JL T 58 42

(d)8s (13.’
B 6 T ot 4 0 e s 5 30 ey SR 220 D5 B
Fig. 6 Raw images of polypropylene pipeline
with deposition
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Fig. 7 Curve of logarithmic radiation intensity-time
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Fig. 8 First-order differential images of polypropylene
pipeline with corrosion
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Fig. 9 Curve of logarithmic temperature-time
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Fig. 10 Measurement results of the corrosion area
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Fig. 12 Curve of logarithmic temperature-time
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