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Abstract

MEILIn WANG YuWen XUEJin
(School of M echanical Engineering, Xi' an Jiaotong U niversity, Xi' an, Shaanxi 710049, China)

A nev method was presented to evaluate the depth of subsurface defect by using the 1-D theoretical

model of infrared NDT during pulsed heating and the smulation test resultsof finite elanentsw ere given The in-

fluences of defect size and heating timew ere analyzed by smulating the processof themalNDT. T he results show
that this nev method has better precision than other methods
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Fig 1 1D transient heat conduction model of finite
thickness slab under N eumann boundary condition
(a) non-defect slab (b) defect slab
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Fig 1 ThemalNDT cylindrical model
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Table 2 Smulation result of defect depth testing
(mm) a5 Q8 1 12 16 2 3 5 6
(mm) Q 5005  Q 8004 1 005 1 208 1 599 2 039 2 909 4 98 598
(%) Q1 Q 05 Qs Q 67 Q 06 195 303 Q4 Q 33
(mm) Q 5276 Q 8354 1 038 124 1 669 2 082 3 079 5 093 6 08
(%) 5 52 4 43 38 33 4 3 41 2 63 186 13
, T.= 0 , g= 60000 , ) )
W /m?, tn= 1 6s, t= Q 16, Q 32, ;
0.48,...,1 6s , (r= ) )
0,z=0 ) (4) X, :
2
2 :
5
) ) Q 1%
4 2
, = Imm, ) ,
rd 3 ) ,
3 L
Table 3 Smulation result of defect depth ,
testing under different defect size condition
(mm) 30 10 5 1
(mm) 1 001 1 057 1 474 4 347 REFERENCES
(%) Q1 57 47 4 334 7 [1]1YANG Qiang-Sheng, PU Bap-Rong A dvanced H eat
Trander. Shanghaii Shanghai Jiaotong U niversity
3 Press ( , . :
’ ' ), 1996, 88—90
, ) [2JCHEN Jue, GAO GuangN ing Theoretical analysis and
, , , computation of infrared nondestructive testing, Chin J.
Inf rared Res( , :
' : ), 1990, 9(1): 51—56
J [3]XU E ShuWwW en, ZON GM ing-Cheng, et al A nev quan-
4 3 titative method to measure the depth of subsurface de-
= Imm fect in metal material, Journal o N orthern Jiaotong U -
niversity ( ,
th 4 ), 1998, 22(1):
4 59—92

Table 4 Smulation result of defect depth
testing under different heating time condition

(9 Q8 16 32 48 6 4

(mm) Q995 Q998 1 1003 1008

(%) (V) a2 0 a3 Q8

[4]V avilovV, Grinzato E, Bisoon P G, et al. Surface tran-
sient temperature inversion for hidden corrosion charac-
terization: theory and gpplications, Int J. H eatM ass
Trang er, 1996, 39(2): 355—371

[5IM aldague X. N ondestructive Evaluation o M aterials by
Infrared Themography. London: Springer-V erlag,
1993, 113—138



