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Numer ical Smulation Ressarch of Infrared Nondestructive
Testng on the Resistive and Capacitive D efects InsideM ater al
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(Faculty 405, College of Naval A rchitecture and Power, Navy University of Engineering, W uhan 430033, China)

Abstract:Based on the numerical heat trandfer, a numerical smulation on the wo dimension temperature distribution
of aplanewith wo kind of defects had been done, and studied the reconstruction of defect according o the smulated
temperature distribution theoretically The result showed that the size and character of the defectwas obtained through
infrared temperature testing and simulated temperature distribution, and the accidentswere avoided

Key words resistive defect; capacitive defect numerical heat trander;, infrared nondestructive testing

(TNDT), (2l

(31 Ch M aierhofer

(4]
90

: (1977 -), ,
’ E-mail: wangyanwu2 @yahoa can. cn

: 2006-02-20



658 36
: hy bt (2) (5)
MATLAB ,
) ; dt at,
A— A — ¢ =
an, " an,’ b (6)
y ,)\ b v a b
2 (5-71 (2) (o) ,
1 , (FOM )
Lly L2, L3 L4 ti,j! (2)
fog =26+t tien - 28+
2 2 _0
@ x) Qy)
i:llzi 1m1 j:1127 ln (7)
L t+—CL (1)
a Pc Z(A_y+A_x) : A_yt A_yt
- 1 - -
:)\ _A—Xti . A_Xt‘ . =
A y ,j+1 A y L, j- 1
y T hy _ ) _
|_112! 1m1 1_1127 ln (8)
A4 4444840444444
B R R mEsREEsnE |
oS dat st i b Aol o gl B B3 Sl oty D B 1
s o At ’ !
Shuade el T T L P Attt
SIS air el ot s e Rk Al a ot ' '
e T Y T S S PN DL DX T o S P
P-4 - b b - -E- -1 (8) ,
P ded b el e dedmbmbe e e b b ade e -
SN 0 A
|||||||||Ih|||||{' x [A][T] =[B] (9)
1 H VA m Xn ;T
Fig 1 wo dimentional heat transer with rectangle defect B
: : (1) 3
gt &t
A 2l =0 2)
X oy , MATLAB
(2) ,
, 31 (resistive defect)
ot t
)\ - - = -)\ —_— = y
By +hy (t- ¢) =0, X 0
y=0,0< x< L, (3)
ot _ot (8]
A— - = A =
By +h (t-t) =0, x 0 . 3
Y=L, 0% X< Ly (4) O =2250kg/m>,A =1 W/(m- K)),
. @ =14 7kg/m’ A =0 041w/
A—- =0, x=0,x=L,, Vy (5)

(m- K)) 2



Na 8 2006

659

3
y
1 i)
460 -
440 |
420
]
= 400 ]
380 |
360
0.1 e 0
0.06 s 0.02
x/m 0 0.06 y/m
2
Fig 2 distribution of temperature with
themal resistance defect
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Fig 3 distribution of temperature on
x coordinate with resistance defect
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Fig 4 distribution of temperature with
themal cgpacitive defect
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