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Defect accurate positioning method of solid rocket motor

in volume space

ZHU Min', YU Guang-hui’, LU Hong+yi*,/ LI Peng”
(1. No. 7 Department, Naval Aeronautical and Astronautical University,
Yantai Shandong 264300, China;
2.\ Department of Airborne Vehicle Engineering,
Naval Aeronautical and Astronautical University, Yantai Shangdong 264300, China)

Abstract: On the basis\of3-D reconstruction of the solid rocket motor volume data, the
three-dimensional simiilarity transformation templates compliant with the volume data fea-
tures of debonding, bubbles and slag inclusion were built. The volume data fields of various
defects were located by 3-D similarity transformation. The defect geometric center was se-
lected as the mark point for defect accurate positioning. and the calculation method in vol-
ume space of the defect geometric center was given. The simulated solid rocket motor with
preset typical defects was designed. Through the experiment, the ratio of the measured dis-
tance between the geometric center and the actual geometric center, to the maximum diame-
ter is less than 10%. That’s to say, the measured geometric center and the actual geometric

center are very close, and the positioning of the geometric center of defects is accurate.

Key words: solid rocket motor; volume space; 3-D similarity transformation;

defect location; industry CT (computed tomography)
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Fig. 1 Defects template

60,760,760,760,”
60,120,760,/ 60
/60,120,760 /60
/60,/60,760,/60
60,760,/ 60,60
60,/120,/120//60
60 /120,120,760
60,6060,/ 60,

/60,760, 60,760
/60,/1207120/ 60
/6071207120760
60,760,760,/ 60

/60,760,/60,/ 60
60,760,120/ 60
60,760,120/ 60

/60,760,760760
() KRR

1.3 ERBAJLAT b E AL

23 AN S it A B A8 4 i ) B R B 4 2 R
TR TC X LRI I A ST R B A RE S . TR Ik
X LB AR TT g JLART A T DL R AR Bk B A9 A7 & 0] LA
A S BB AR A R

B A R AE 05 51 N A~ BB 4T (R OG A 4
FEh (aivyisz) i € (1,2, 305 7N, BEFGHR & 05
AEFR R (XY S Z) s me SR ARTT @ 28 B (R S B 11
Jl (XY oo Z) 3238 4 X () .

) N
— i Z}m, Y
X ==y =

2m 2
i=1 i=1
N
2
i=1

Z, ==

N
=1

e
S
8

4

i * %
m;

FT T 5 07 DX P S A R A Sk 2 A (R A s LA
e 5 B0 E A @O LG5,

N N N
pIES pIR? 20
_a7 87 a8

N N N

X

2 SLIGIGF

2.1 XWEH
2,101 MDA KT K S Lo S HiE

Sk 6 E = 2 4 B 9 R = 4 R D 1k ) A
P T — G R R K & Sl T S
TE AR S RSE RS B0 3 AN BB o BB I AT DA o i 45 3
BB 3 A S 8 S bR RSE B Dol CT X

AP {4 K A 2l Bt 1 K i 45 21 7 51 CT A
1B M SCH B 11 09 T 9 3 2Bl L Bk B b A1 = 4
P AR BOSL AR 0 ) BRE A/3 A 2 8
A A B S o RS 0 R RS 6 U B 0 1) HE
P LA EHA I & S HLANL I A 2 BT

P2 AL KR R BBl

Fig. 2 Simulation solid motor
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