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Measurement method of defect maximum-diameter vector feature

of solid rocket motor/in volume space

ZHU Min', LI Peng”’, LU Hong-yi*, YU Guang-hui”
(1.~ NO. 7-Departments
Naval Aerenautical and Astronautical University, ~Yantai Shandong 264001, China;
2. Department of Airberne Vehicle Engineering,
Naval Aeronautical and Astronatitical University, Yantai Shandong 264001, China)

Abstract; Based on the three<dimensional scanning data of solid rocket motor by indus-
trial computed tomography, and considering the computation time and measurement accura-
cy, the traditional space maximum distance measuring method, named as challenge method,
was improved by combining the defect features of the solid rocket motor volume space data
field. The defect maximum diameter vector feature measurement method in volume space
based on classified seed point method was proposed. The solid rocket motor with presetted
defects was designed. Experiments show that the proposed method can improve the measure-
ment accuracy and shorten the computation time compared with traditional challenge meth-
od, and the maximum errors of maximum diameter and axial acute angle are less than 10% ,

which is the foundation for solid rocket motors three-dimensional visualization fault diagnosis.
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Fig. 1 Maximum diameter under different seed points
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Fig. 2 Measurement method of maximtm diameter vector feature
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Fig. 3 Solid rocket motor with presetted defects
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Volume rendering of defects and shell

of solid rocket motor
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Table 1 Comparison of measuring maximum diameter

and actual maximum diameter

of challenge method

s L/ L/ |U—1c]/ | I‘l;LC | / i 1] /
%% mm  mm mm % s
1 7.2 7.4 0.2 2.8 224.6
2 7.0 7.6 0.6 8.6 212.3
3 20.0 20.5 0.5 2.5 632.6
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Table 2 Comparison of measuring maximum diameter
and actual maximum diameter of

conventional seed point method

B L/ oL/ | L—Le)|/ % / sy 1) /
=

éﬁﬁ‘ mm mm mm % S
1 7.2 6.2 1.0 13.8 1.5
2 7.0 5.8 1.2 17.1 1.5
3 20.0 15.4 4.6 23.0 6.2
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Table 3 Comparison of measuring maximum diameter
and actual maximum diameter of

classified seed point method

" 1 . N D S o X
By LY/ L/ L —Lo|/ 0 i i /
éﬁ[% mm mm mm S

%
1 7.2 7.4 0.2 2.8 5.1
2 7.0 7.6 0.6 8.6 4.6
3 20.0 20.5 0.5 2.5 12.3
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Table 4 Comparison of measuring angle and

actual angle
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