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Abstract

The three-dimensional estimation on the depth and height of flaw by using the difference of radiographic

contrast density was studied. First, the specimens having artificial flaws of various depths and heights were prepared

and the radiographic testing was performed. The radiographic depth of flaw was investigated and estimated on the ef-
fect of the scattered radiation with the change of distance between flaw and film. The height of flaw was estimated

from the radiographic test with the reference specimen. The radiographic contrast with flaw depth decreased with in-
creasing the flaw depth. The scattered radiation increased with increasing flaw depth and varied with the location be-
tween flaw and film. However, in the case of flaw height, the contrast density increased with increasing flaw height. It
is thought due to the change in volume generating the scattered radiation which reaches a film.
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Fig. 1. Schematic diagram of specimen

Source

(a) 44mm FTD

(b} 80mm FTD

Source

Reference
Specimen

Test
Specimen

Stand

Sound
area area

Cassette Flaw Reference test

specimen area

(c) 80mm FTD with reference specimen

Fig. 2. Experimental method of the radiography
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Table. 1 Film contrast densities with flaw depths and FTDs

density at sound area density at flaw area corrected density
division flaw wihout | with | witost | wim | vitout | with
number screen screen screen screen screen screen
(a) (b) © (d) © +(—;—)— (d)+%’l
flaw #1 1.74 271 1.79 2.83 2.06 2.09
located #2 175 267 1.87 2.87 2.14 2.15
at source
side #3 1.75 2.70 2.03 3.02 2.18 2.24
44mm | (Aside) #a 1.81 2.97 2.05 347 2.27 2.34
FTD flaw #1 1.76 2.70 1.84 2.87 2.09 2.13
located #2 1.80 267 1.98 293 2.20 2.19
at film
side #3 1.66 2.60 1.89 3.00 2.28 2.31
(B side) #4 1.67 253 2.00 3.07 2.40 2.43
flaw #1 1.60 2.65 1.63 2.74 2.04 2.07
located #2 1.59 2.49 1.68 2.65 2.11 2.13
at source 215 21
side #3 1.55 2.90 1.67 3.18 . 19
80mm (A side) #4 1.64 2.50 1.81 2.86 2.21 2.29
FTD flaw #1 1.60 252 1.64 258 2.05 2.05
located #2 163 242 1.73 254 2.12 2.10
at film - 16 2.17
side #3 1.59 2.45 1.72 2.66 2. :
(B side) #4 157 2.40 1.76 2.69 2.24 2.24
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Fig. 3. 80mm FTD radiographic photographs of flaw located at source side (a), (b) and film side (c), (d).
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Table 2. Radiographic contrast density according to the variation of FTDs

measured A side density B side density calculated mean density
density flaw with without with without with without
depth (mm) screen screen screen screen screen screen
15.02 2.34 227 2.43 2.40 2.385 2.335
4 4mm 16.03 2.24 2.18 2.31 2.28 2.275 2.23
FTD 16.90 2.15 2.14 2.19 2.20 2.17 2.17
17:87 2.09 2.05 2.13 2.09 2.11 2.075
15.02 2.29 2.21 2.24 2.24 2.365 2.225
80mm 16.03 2.19 2.15 2.17 2.16 2.18 2.155
FTD 16.90 2.13 2.11 2.10 2.12 2.115 2.115
17.87 2.07 2.04 2.05 2.05 2.06 2.045

1 i m 1 il jut

1 : flaw part, Il : sound part, Il : reference part

(a) flaw located at source side(A side) (b) flaw located at film side (B side)

Fig. 5. Radiography of the reference specimen with screen
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Fig. 6. Relationship between mean density and estimated flaw height at 80mm FTD

Table 3. Flaw height estimated on the radiographic con-
trast

measured contrast density
£ of reference test | Caleulated
0
fat flaw area sound area specimen flaw height*
division bottom (a) (b) a(re)a (mm)
hole ¢
with |without| with {without| with |without| with |without
screen | screen | screen | screen | screen | screen | screen | screen
flaw #1 264 ) 162 | 260 | 160 [ 255 | 158 | 080 | 1.00
located| 4o | 319 [ 172 | 301 | 164 | 289 | 150 | 150 | 160
at sour
- #3 | 327 | 200 { 302 | 181 | 292 | 174 | 250 | 271
side #4 { 330 | 207 | 298 | 179 | 289 | 171 | 356 | 3.50
1 300 146 | 2.93 144 | 287 1.42 L17 1.00
flaw
ocated| #2 | 318 | 160 | 299 | 1as | 289 | 135 | 190 | 178
at film #3 | 327 | 159 | 301 143 | 293 | 137 | 325 | 2.67
side
#4 | 325 [ 166 | 294 | 143 | 287 | 137 | 443 | 3.83

*NAKAMURA experimental result[ 5]
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Table 4. Estimated flaw height with radiographic contrast
measured at 80mm FTD

mean density mean density calculated estimated
at A side at Bside density true | flaw height{(mm)
i o i with | without ﬂ.aw
wt without | - with | without screen | screen height with | without
screen | screen | screen | screen @+ | B+ (mm) screen | screen
(a) (b () (d) P 2
2597 | 1600 | 2933 | 1440 | 2765 | 1520 § 113 | 0985 | 1000
3.030 1650 | 3.020 | 1463 | 3.025 | 1557 210 L700 | 1.690
3070 | 1850 { 3.070 | 1463 | 3.070 | 1657 | 297 | 2.875 | 2.690
3057 | 187 | 3.020 | 1487 | 3.038 | 1672 | 398 | 3995 | 3665
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