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Fig. 1. Concept of X-ray radiographic test.
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Fig. 3. Interpretation of cavity size, Ax, Ay.
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Table 1. Location of the artificial cavities in SRM.

Artificial Cavity Bearing 1 Bearing 2
Diameter (mm) 0=87 $=10.3
Distance from 2=1479 2=1,4625
nozzle(mm)
Distance from motor r=18 r=18

center (mm)
Angle between 30° 150°
bearing and X axis
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s15te] ¥ ZARE(LRM : large rocket motor)
$o] 29) 713 Table 29 To] AR,

Table 2. Location of artificial cavities in LRM.

Artificial Cavity |Bearing 1|Bearing 2| Bearing 3
Diameter(mm) | ¢=87 | ¢=103 | ¢=175
Distance from z2=320 2=325 z=325
nozzle(mm)
Distance from r=246 r=286 r=246
motor center(mm)
Angle between 88° 88° 89°
bearing and X
axis
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Table 3. Result from artificial cavity test in SRM.

Cavity | Symbol |Real value| Hand | PEVACA
number drawing
18 18 18
30° 29° 29°
z 1,479 1,478 14794
Ax 87 9 86
1 Ay 8.7 9 86
Az 87 9 86
a - - 4.3
b - - 43
B - - 29.5°
r 18 185 18
] 150° 150° 150.3°
z 1,462.5 1,462 1,463.8
Ax 10.3 11 105
2 Ay 10.3 11 105
Az 10.3 11 105
a - - 5.3
b - - 53
B - - 67.1°

Table 314 29 7184 H4A(r, 6, 2= FEY
¥} PEVACAE T3 A9 d2Fo] 54 23 4
ARl M2 B dAFE ¢ F AT 289 F
W% Zdo)r PEVACAS 2§ A4tgol 3¢
Aogtrd AAgd 248L 2y 53 29
71ge Arle U =g 2= 42 0.3mme
0.7mmEA, o]21§ Aole 7179 rd¥ YA o
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Table 4. Comparision of the cavity size after cor-

rection of hand drawing value.

Cavity Real (|Hand drawing| Corrected
number value value value

Ax= 87 Ax=9 Ax= 8.6

1 Ay= 87 Ay=9 Ay= 86

Az= 87 Az=9 Az= 86

Ax=103 Ax=11 Ax=10.7

2 Ay=103 Ay=11 Ay=10.7

Az=103 Az=11 Az=10.7

Table 5. Result from artificial cavity test in LRM.

o] Symbol | | PEVACA
r 246 2436 2466

88° 87.8° 87.2°

z 320 319 3199

Ax 8.7 85 84

1 Ay 8.7 85 84
Az 8.7 85 84

a - - 4.2

b - - 42

B - - 22°

r 286 283.2 2855

8 88° 88° 88°

2 325 325 325.7

Ax 10.3 10 105

2 Ay 103 10 105
Az 103 10 105

a - - 5.2

b - - 5.2

B - - 21.9°

r 246 240.5 245.3.

) 89° 88.5° 88°

z 325 325 325.8

Ox 175 17 175

3 Ay 175 17 175
Az 175 17 175

a - - 8.7

b - - 87

B - - 22.9°
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Table 6. Test result from dissected SRM.
mumber| ™ | e | arsang | PEVACA
r 46.7 48 464
14.5° 15° 14°
z 845 847 8452
AX 36 3 38
1 Ay 32 4 38
Nz 6 6 5.6
a - - 19
b - - 1.9
B - - 23.6°
r 44.3 45 44.8
6 63.5° 63° 63.3°
z 1,261 1,262 1,261.7
AX 4 4 38
2 Ny 45 4 338
YAV 6 6 5.7
a - - 19
b — - 1.9
B - - 64.8°
A FedA U Aoz g 5 U

W g 713 Al rol U FAY eE
0.7~13mm, PEVACAE 03~04mmZ PEVACASY]
27 9 3G ool @ AL sAgez
ANE W, Fig 4% 2ol 7132 EReE XHS
YFoz Mgt 19 4% AFL Avde
Xde] REE 4ol Aolz MY 4 Aok 471
o WYY Hgel me wH eate 27| Arl e

Alm Parallel X-ray
' Xp, YpN  Beam

Fig. 4. Interpretation of difference between parallel

and real X-ray beam.
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Table 7. Comparision of r position of cavity.

Cavity Real Hand . Corrected
. Ar
number | value | drawing value
1 46.7 48 137 46.6
2 44.3 45 0.88 4.1

* Ar was calculated by eq. (13) with the values
of Table 6
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A Study on the Three Dimensional Measurement of Internal
Cavity by Using X-Ray NDT Method

Soo-Yong Lim and Yong-Kyu Choi
NDT Lab., Agency for Defense Development

Abstract

trary shaped-internal cavity based on the information of the X-ray nondestructive test is presented.

The three dimensional measuring method with minimizing operational errors for the arbi-

Two experimental tests using artificial cavities were considered in order to verify the availity of

PEVACA. In t hese test, X-ray NDT was conducted for detecting cavities, and the comparion between

the calculating values from PEVACA and the real values from measuring the cavities was performed. As

a result of this study, three dimensional cavities information using PEVACA are in good agreement with
the real measured values within + 0.5mm. The computer code, “PEVACA”, contributes not only to im-

provement of data accuracy but also to saving of the work time and data documentation.
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