%38 K %54 Aok X F F R (B KR HAF RKR) Vol.38,No.5
2017 % 5 A Journal of Northeastern University ( Natural Science) May 2017

doi: 10.3969/j. issn. 1005 —3026.2017.05.015

Rz 2 M 53 1 5 5 B 45 B9t R B 3R FE A

FEA B, W 4, KRR
(1. FIbR2E MU TAE S A ik, 107 JEBH 1108195 2. PLBHEESI R 5 0 5EH TRk, 107 W 110168)

i B PR S AR ZLAN PR BANSS &, P Hh AR b TR 2 9 5t A D0 D 0. S 1 SR B A Y 24
3T AT BROTAEIEL , I ¢ A0S S0 R XA R A T B0IE. 7R B RERE b 3 M 5 S0 e A e 7L 2 6 8] ) 52 o A
B, SR P A 4 70 BT 4T S5 i PR 255 W (L 2 I ] 8 X 195G 28 R TR B AT BROTAS R 5 BL SR 1A T 4004, AR A+
A R A 2 A A5 WA (L 9L 22 i) 2 1] 9 PR KOG 28, A BE T O b 2 SCIRL 22 16, 418 414 9 D7 125 LA 06 {38 25 o i)
HBRBERAE , S H A TR, S5 R $ B0 750k R B 3 G A ) SR AR

X OO RN AR IR 2E B RO R B A

HhE SRS, TH 17 XERPRERD . A XEHS: 1005 -3026(2017)05 - 0680 - 05

Detection of Depth Plate Defect Based on Dimensional Analysis
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Abstract; A method combining dimensional analysis with thermal image is proposed to
quantitatively detect the defect depth of plates. The thermal analysis model of defective plates is
built with the finite element method and verified by the known experimental data. Then, the
influence factors of the time of maximum temperature difference between the defective and intact
parts are analyzed and the corresponding relationship between the time and the factors is derived by
means of dimensional analysis. The corresponding relationship is formulated by fitting the
simulation data of the thermal analysis model. Compared with the other defined temperature
difference methods, the proposed method is more comprehensive, which could detect the defect
depth of plates more accurately, as the result shows.
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Fig. 1 Sketch map of the analysis model
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Fig. 2 Mesh of the defect plate
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Fig. 3 Temperature cloud map of the model
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Fig. 4 Sketch map of the pulsed thermographic principle
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Table 1 Simulation data and experimental data

WEEl/mm 0.3 0.5 0.7 0.9 1.2
fiE SCT/s  0.24 0.29 0.34 0.41 0.57
S SCT/s 0.25  0.32  0.36 0.43  0.59




682 ARRXFFR(BAFFIR)

M AT, (5 AR R EE I 5 R Ag 21
SEILARH HAR , TN B TR 4 0 S 2 A £k
JEA PR, vT LA RS A 56 [ B A T 434
1.2 BEXRSW

H 36 UE AR AU 7S B E AN [R] 251 T RE AR SR % 1
HPC B 7 B i B S R 3 T Ak ) IR B I SR, I X
ZH B T Ak I A 22 Ab S 15 ) A N il £k A
(E5~ & 8). HiEl 5 mIAI, 78 Bl b A 228 /55 1
T, U REAR A B, BT LU R TR 25 (EAS )
WA AT YL 22 ], 5T, 7 21 Al B T 17 3 A e
CINDSTEREETiE- RPN S (i 7] R NS o]
531 o S 1B 7 N AT R TV S 787 R
V)5 A5k R D {1k 22 B[] it 2~ A2 19 38 K
K. BB 7 AP LR B b VR 2 mm Je L
SO | TR AR S AT AR A e & B 4 i
BATR B SRR AR B 1 FAE R T 0. 5 Ih i R 22 i
V) 5 A0 P49 385 T s 385 o, 224 s B R B 5 R AR
FEREUAE/INT 0.5 B A Xl 0 L Ao (1] 7 52 i fi
B, SCHK[ 6 ] XX AN S5 1S i T AH G 1 BE#fE .

0.40

——7.5MJ/(m’ * 5)
----5.0MJ/(m’ * 5)

1.5 2.0 25 3.0 35 40
tls

B5 FEHREMNTHIRE - 8%

Fig. 5 Temperature difference vs. time curve
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Fig. 6 Temperature difference vs. time curve under
different heat input under different radius
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Fig. 7 Temperature difference vs. time curve
under different thickness
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Fig. 8 Temperature difference vs. time curve under
different thickness under different depth
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Table 2 Table of depth vs. maximal temperature
difference

[/mm t/s [/mm t/s [/mm t/'s

0.5 0.16 1.5 0.55 2.8 1.42
0.7 0.22 1.8 0.71 3.2 1.77
0.9 0.27 2.0 0. 82 3.8 2.36
1.2 0.39 2.3 1. 06 4 2.54
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Fig. 9 Comparison of simulation data and fitting
function
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Table 3 Comparison table of calculation depth and
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