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depth information with interior defects
different thickness steps

Abstract The traditional nondestructive technique can not realize the coatings quality evaluation on carbon fiber
infrared camera to sequentially detect the surface temperature change. The thermal wave in the sample will change

floors. Infrared thermal wave nondestructive technique was proposed to fulfill the coating thickness measurement and
defects detection. The Infrared thermal wave nondestructive technique heats the sample actively, and uses an

5

the conduction process once meeting the interface. Then the thickness can be measured based on the temperature
detection
=]

break time. On the other hand, the thermal images captured by the focal plane infrared camera will display different
Key words

Coating thickness measurement samples were designed for each has three
F'he results show that in the range of 0.35~2 mm., the infrared thermal wave
nondestructive test; infrared thermal wave; coating; thickness
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nondestructive measurement can realize the thickness measurement with error less then 0.1 mm and defects
—> .

Wt 5 Bk 2T 2 S5 b1 Rk R B 22 M T A s L

UM & 4r
A2 5 T T 5

DA (0 = R B I 7

;?‘ E=
i B HI: 2008-11-10; W B fEMFm B HI: 2008-12-30
fEEEA

R E (1958

Higr (1981—) 2 i F5g A . EEMNF Ol (5
E-mail

HEWH: B+ — IR E S50 H (2032006 A003) ¥F B B4,

; 9
yjzhao(@ bit. edu. cn

E-mail:; li
) BB A I, B NGO A A | BGPTSR R b %% R 1R

B AL L | A I A A O kL iR A R
7 T S TG A I T vk

T B A & — A
2 R R R L H T R T v 2 PR L T HL

= R T &
HOs H TRk A DU T 36 4 )8 Bk R T 1 TR
Ak B 5 T ) 5

lianhongg(@126. com



1490 2l 5]

oo e 36 &

JE TR - BB AR TR AT HE bR AT — 5 1Y 55 T Lt
HF AN B 5] L T vk A S - R v L TR AN 3
TR U 2 VRS A ARG AR L R G
TR A BT JE R I R — LT RG I B AR
(R 7 R T 9 D 4 M 2 4 77 3 I A R
FLAEVRJZ LN AR ) A R RE X 2 AL TR )R
R Y IR IR R R R R R A7 . £ 4h
AP TR BAR AR T3 AL AME I AR . 2
15 2 A~ B 5 0 L KL =S 25 47 ol 8 T T K Bk
e o 5 ) TWI A w0 7 3R 2 1A
TUET B R N N7 DR 2 0 AN B R R IR AR A I 2 1 A
AR RN BT ROl AR I T TR Z U R R AE BT
JE TR 2 L R R A R A

AR SCR AL AN RO JC ARG I 45 A X Bk 2T 4k L i
U2 B L o P 0 e B A A D F

ARAR )N %3 vk 7k RILE TN

ST A I TC AR DU 2R G e i I R A A
BALRITT BHLAL B PR 2R Sk 5 F 25 F U L A
JEAT 7 it 525 S 2 A Ik IR O AT A K g AT
K 9.6 kI Bk fil & 0% XA PR TH S AL fid & A
T fil %o 214 AR AN 3% A Fi Mt ThermaCAM™
SC3000 ., il ¥ 78 1 1 Bk 21 70 6 1 45 00 25 . 00 9 K
H 8~9 pm, JRE REE N 0.02 CH,

1o B 2 T D O Ik ke A Y 4 2 T AT B
ZLAMAARANL S o 3% 2 1 I 3 28 Ak L RS T ) 3% T
AN ST A A R B R T R R e 3R T
Wit T 22 Ak o e 0 38 5 TS PLAR B 09 15 5 20 B e i
2 3k AR 1 D 25 5 T e T U R AR

BWIEMEE — &AL 0. 1~3 mm Z ], H 55K
FEAE SIS DR £ A1 R BAR A 1 4 T 45 SR mT B0
PRTAL R T ARURS W00 0% )2 1) 2 5 M e N S R s () e T
HEAT R 2 DU JEE

FIE b AL S 7R U 2 BE R ) A 1w D B (]
SENRIZEE N T B R Had . R,
U T — A B B S50 D 5 [, 5t m A5 2 B ) 3R 5
AT SR A7 R R o A 2

tocd’, (D

e _di |t
o= d= [ d (2)
K, d, R bR DX i 2 R T i R R

FE o tvd Oy oy I O U2 DX 0 b £ D I E] AN O R
JRJE .

R

3 WA HERLR TR )= A

i HESE R T B PE 1 SC PR i 8 T 200 TR 2 TR LA
BREFHE S SR b AR T 5 B gy i) A 45 A [e] )5 i
AP YR 3 AR G ) B9 X LR I
PFo BT e TR B P2 I o3 B Bt T IR JE A
i ] 2o A v 2 7 A — s Y A AL AT TR
T T2 A 2 T A B O o il T g RO AR 3 2
J2 B R R AR SR BEE L 0. 35~2 mm,

4 SRIR B R KT
4.1 BEEEMNE
VAT B fim ok 3 2 L iR 5 3 4
JELRE BRI R A AN AH ] RSB R K R
XoF 30T FEE o [) 72 Ak il 2 Hp 2 A R R X3 A o
WAt 2 Hop AR 2 H i ih 20t — Al fF b
R 2 B SR X3 DT A5 B 4% R X Sk S 5 % 1Rk 2
A O 25 ) ) o SR ERCR J2 R BE A F 0. 35~2 mm JiE [l
HE A 1 mm JE U R bR R 2 IR R e B
] 4 0.58 s LA (2) AT
0.580 _ 1*
t d*’

D G
d = 0.5801‘,—«/1.72411?’

2 RS- T7 5 I 1) A 5% AR 30 AR b 23k = DX 3
(1 i 25 1 [ H 350 R e 1 B
*1 WRBEEWREX

Table 1 Coating thickness measurement
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Area Nominal thickness Measurement Error
d /mm value d;/mm \df—d\ /mm
1= 0. 35 0. 34 0.01
2% 0.4 0. 38 0.02
3¢ 0.5 0.49 0.01
44 0.75 0. 64 0.11
2% 0. 85 0. 88 0.03
1% 0.9 0. 88 0.02
SH 0. 96 0. 83 0.13
3% 1.0 1.05 0.05
44 1. 25 1.14 0.11
1+ 1.4 1. 39 0.01
24 1.4 1.42 0.02
3¢ 1.5 1. 41 0.09
SH 1.5 1.42 0.08
S5H 1.9 2 0.01
44 2 1. 84 0. 06
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Table 2 Second thickness measurement

Nominal thickness Measurement Error
Area d /mm value d;/mm ‘ d;—d‘ /mm
1+ 0. 35 0.41 0. 06
3% 0.5 0.51 0.01
= 0.75 0.72 0.03
2% 0. 85 0. 88 0.03
1% 0.9 0. 83 0.07
RE= 0.96 0.91 0. 05
34 1.0 1. 06 0. 06
44 1. 25 1.17 0.08
1+ 1.4 1.4 0.0
2% 1.4 1. 46 0. 06
3 1.5 1.48 0.02
5% 1.5 1.53 0.03
S5# 1.9 1. 89 0.01
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