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Regularities of Infrared Thermography of Disbonds in Insulator
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GUO Xingwang , CHEN Dong
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Abstract: Flash infrared thermography (IRT) is a non-contact optical non-destructive technique, which
has a promising application in the on-line inspection of disbonds in insulator of solid rocket motors
(SRMs). In order to promote the application of IRT in the disbond inspection of insulators in SRMs,
the basic regularities of pulsed thermography (PT) of disbonds in the insulator of SRM cases are studied
by using numerical simulation and experiment. The relationships between decision-making parameters
and structure parameters are obtained, the criterion to determine detection limits is proposed, the detec-
tion limits of disbond size and depth (i. e. insulator thickness) are calculated, and the method to charac-
terize the disbond size and the error correction formula are provided. The equations, data and conclu-
sions provide a scientific basis and operational guidelines for the infrared thermography of disbonds in in-
sulator of SRMs.
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Fig. 1 Simulation model
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Fig. 14 Determination of the minimum size of detecta-

ble defect for insulator thickness of 1.55 mm
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Fig. 15 Determination of the maximum insulator thick-

ness for detectable defect with size of 6 mm

lﬁ]fiﬁf*ﬁ’ %,l d=3, 10 mm HTJ‘? Hmaxﬁ'}‘%']?'il
2.60,4.45 mm,

4 BHERTHNE

TE Fe R U 22 B 20 R T BB T AR b ) TR BE AT
i1 £ AT £k 2 Bl B 5 AR B i A AN R 2 Y
53 BI Ry ffe o DX 7 5k A 114 i O U 25 I T R B
(PG b AT IR B B I KN . S T R B
B BIF 5 IO Bk B R 1 BRSR i R 22

Bl 16 &4 42 B 1. 50 mm, K/
10 mm f) e i 7 He fe KR 25 B 8] ¢4, = 7. 76 s B
FLEMG L 3 A0 A i &, o R Ak AR o WL L o

5.0
45 TO=442°C
O
o 401 3
N T(4.60)=3.50 °C
Y 3 5 LRI N e
i
3.0¢ T(10)=2.58 C
2‘ 1 1
02 4 6 8 10
FEEx / mm

Bl 16 5 BB d =10 mm 7F & KR 22 0 | (2, =
7.76 ) Wt ) B 3 2 S () G A it 2

Fig. 16  Spatial profile of theoretical temperature on de-

fect with =10 mm at its maximum tempera-

ture difference time (¢4, =7.76 s)
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Tab.5 Defect sizes obtained using half-height measurement

vs real defect sizes (H=1.50 mm)
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Fig. 17  Real defect size vs defect size obtained using

half-height measurement
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Fig. 18  Mark line for defect size measurement (1=5. 93 s)
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Fig. 19 Spatial profile of experimental excess tempera-

ture on defect with d=10 mm at its maximum

temperature difference time
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Tab. 6 Measurement results of defect sizes of the sample

(scale: 0.528 5 mm/pixel)
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