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Abstract—The surface crack detection method by using the infrared radiation (IR) sensor was proposed in

previous studies. In the present study, the method was applied to metallic and ceramic plates with small slit-type

artificial cracks. The crack width is small as the wave length of the detected infrared ray (8~13um) . It is found

that even hair crack of the ceramic plate with the width of 5um can be detected by the infrared radiation sensor.

Slite crack and pinholes on stainless steel plate were also detected by the IR sensor. It was founded that the limiting

parameters of flaw detection were determined by surface conditions, such as roughness, decontamination and

oxidation layer.
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Fig. 3 Thermo-view of V-shaped cracks on the
copper plate.
(Tw = 53.00(:)

.8

8
.8
.8
.8

.8
5.8
>
5%

Fig. 4 Thermo-view of V-shaped cracks on the
carbon steel surface by milling treatment
(Tw=238.9C)

Fig. 5 & Fig. 6 1%, fl REHFE LOXBEOMD &
BEhBEARZA-F = LT, AT e ATw=Tw—T,
DFEERLIZSDTH S, CRT £ETHE, 0.2~0.3K
O ATCDWEAET NUE, SRR EEER W 1L OB 570
B HDORMEE OV —eH RN, WRHIARELE RS,
%7z, Fig. 5 £ Fig. 6 »bb»b k5, Mb, HER
h RONEEZE ATwOKRZ 213 E, ATIHSEMNL TK
Rl OB R MR T 2 EMIC B B,

¥ 72, Table. 1 & Table. 2 IZKFEHAERF OBE Ty
L RMGERDEEZ AT OBRERT, BE TwE XK E
<L, ROVEESET ERERFr L DIEREL 2/h3 <352
Lk, ATCRERRREEZNFN, BRTRZE
WRIEDHEAETREE 75, £z, h/ b GBE. )
B ATwOKREBI1FE AT BN 2EmEH 5,



140 KPR TR HITE

CRT ETiE, 0.2~0.3K ® ATCOEETRIE, IR
RIEEIC I DBEMG 2 b D RIGERSEN, B
BlE &L b, Table. 3 WHitk LD VEXRIED ATw &
as DR ERT, asiET ATWORZZ2IZERHAL, h &
b DK ZIFEEMT 2MEEICHD, asDBL{E»D
EALDSR G DR & BB R BE R R T,

b (um) h (
O 100 3

“u AN 80 2

O 6o 2
6.

P O 45 1
X 4 0 1
(L=65cm)

4.

2 1.

¢} 20 40 GO 830 100
ATw

Fig. 5 The relation between A Ty and A T¢’
(Copper, polished)

84
—U
[
q 8
41
21
/O~ (Surface average roughness 10 m)
(L=606cm)
. R
0 50 100 150 200
AT w

Fig. 6 The relation between & Ty and A T¢’
(Carbon steel)

(1989)

Table1 ATy and A T¢ of V-shaped cracks on
the carbon steel surface

(1 =55¢8)
b(um) h(uo)iATy 0 5.8 12.8] 30.4] 64.8]104.0,133.5{206.5
171380 8 - -— --- 0.2 0.5 Q.7 1.2 1.6
2 83 8 - - 0.1 0.4 1.2 1.1 0.6 2.3
3 70 4 -~ = 0.1 [F0.0 0.3 0.3 0.6 0.6
| 64 4 - | |- - o2 o002 ]0s
3 63 11 - -—= -— 0.1 0.0 6.1 0.1 0.0
§ 35 T1ATe"| -~ ——— 0.1 0.3 0.8 [-0.1 0.8 1.4
7 51 2 - -— - - Rt -— 0.6 1.3
8 50 10 - - 0.2 0.3 0.7 0.8 1.0 1.5
k] 48 5] - 0.1 0.2 0.2 1.2 8.3 1.9 1.4
10 45 11 -— 0.2 0.3 0.4 0.8 1.0 2.4 3.4
11 43 8 - - == 6.2 0.2 | 6.3 0.7 1.4
12 36 11 —— 0.0 0.2 0.5 0.9 1.0 1.1 2.4
Table 2 A Ty and A T’ of V-shaped cracks on
the copper surface
{7 1=33(cn) 1=15(cm)
b{um) |h(zw) -
ATy |-16.2 0 12.1} 18.0| 50.4} 92.9 53.0
1100 32 ~0.9 1-0.1 [ 0.5 0.9 27]6.5
2 80| 30 - 0.0 0.0 0.¢ 1.1 2.3
3 80 27 -~ 0.0 9.3 0.5 1.7 4.0
4 80 2 4 - - 0.2 0.2 0.6 1.5
5 60 2 4 Lo -—- 0.3 0.3 1.2 1.9
ATc
§ 60 21 -—- —— 0.1 0.1 0.5 1.4
7 453 17 - - 0.1 0.2 0.7 1.5
8 40 19 --= [-0.1 0.1 8.2 0.8 0.9
5] 38| 5 e e el el e e
w!| 20 1 e Bl e Il el 0.2

Table 3 A Ty’ and as of V-shaped cracks on
the copper surface

i 1255(ca) 1:15(ca)
PaD A ST 6 12 | 180 | S04 ] e8] 550
1l1o00] 32 1.162] 1.000} 0.865] 0.771] 0.539] 0.344
2| 80| 3 T--"7[ 0.993] 0.863] 0.769] 0.525] 0.338
3| 80| 27 T 1000 0.884] 0.770] 0.533] 0.337
5] 80| 24 S S aeed] 0.171) 0.540] 0,301
5] 60] 24 T ST [ o.eez| 0.789] 0.508] 0,397
s T 501 21| [ == | === | v.85¢| 0.769] 0.333] 0.935
7 as] 17 CT =52 [ 0.ee3] 0.788] 0.537] 0.340
5| 40| 19 T | v.939] 0.863] 0.768| 0.538] 0.362
5] s8] s e e I I YPEP
10 20 1 - it == - Ehaad === 0.463
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Fig. 7 Thermo-view of cracks on Ceramic Surface
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Fig. 8 Figure of lined cracks of the ceramic
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Table 5 Test results of pen-hole flaw

Hicb e T EEZONLGETMBEDOL SBE LU No |Width b(ua)|Depth higm)| h/b | IR | UT | XR
5, 0.2mme F TORMEISHRECH T 2 2 L3k 18 1000 5000 s.00 | O o) o)
V2o AT YVAHIEREDO TSD/NT Y FiE, Td= I 1010 1980 s | O o} o
o . o N
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Table 4 Test results of slite flaws 2 Lo '8 0801 O * *
- 29 200 90 0.45 O x x
N o {%idth bl a)|Depth h{x n)|Length (nr) b J IR uT X R
1 120 2000 e 2.80 O o] O 30 130 200 1.53 * x x
2 120 1270 10 176 (e} ] O 31 120 140 1.16 X X X
3 700 860 10 1.23 O O o] 32 120 25 011 x x x
1 870 390 10 0.58 [0} o] o)
33 110 50 0.45.| X% x x
5 570 170 10 0.36 O O o]
o o 5 L=15cm, distance of test piece and sensor
6 100 400 10 4.00 O ViSible
7 90 180 10 200 | O o [e] A visible with uncertainity
8 30 100 10 [T e ) x X invisible
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Fig. 11 The relation between A Ty and A T’
with h and b as parameters
(Stainless steel)
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