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Analysis and evaluation method for invulnerability of weapons

HUANG Tong, GAO Qinhe” , LIU Zhihao, WANG Dong, MA Dong, GAO Lei
(College of Missile Engineering, Rocket Force University of Engineering, Xi'an 710025, China)

Abstract; In view of the problem that the current evaluation of the survivability of weapons and equipment is mainly statistical and lacks
physical support, in order to establish the transmission relationship between the structural parameters and the protective performance of each
component, the concept of invulnerability was proposed, and the invulnerability analysis method based on the limit damage and the invulnerability
characterization method based on the generalized protection time were proposed. And through the index to the quantitative mechanism of combat
missions, the task-oriented invulnerability evaluation method was proposed. Driving performance invulnerability was studied as an example. Results
show that: the invulnerability analysis method based on the limit damage can realize the construction of physical transfer relation from physical space
to performance space; the invulnerability characterization method based on the generalized protection time can reflect the comprehensive influence of
amplitude distance and difficulty degree on invulnerability; the task-oriented invulnerability evaluation method can introduce operational mission
requirements into invulnerability evaluation and reduce the influence of subjective weight assignment on evaluation results. Case analysis verify the
feasibility and effectiveness of the proposed method.
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Fig. 1 Vulnerability analysis space
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Tab.1 Difference between vulnerability and invulnerability
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invulnerability at present stage
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Tab.3 Calculation results of tire system invulnerability
28 SixiLE ik iiipa LAY A Nz INHIT
Sy (B—L) 1 1 1 3 2 1
S;p (C—B) 2 2 1 1 2 2
S (C) 1/16 1/16 1/14 1/18 1/18 1/16
S, (A—L) 2 1 1 1 3 2
X 1.2 1.2 1.2 1.5 1.5 1.5
S,y (A) 1/16 1/14 1/16 1/18 1/16 1/16
Sy (B—L) 13.33 13.33 11. 67 36. 00 24.00 10. 67
S, (C—B) 26. 67 26. 67 11. 67 12. 00 24.00 21.33
Sy (A—L) 26. 67 11.67 13.33 12.00 32.00 21.33
AL s i i h e 1
P (8=0.05)/% 72.82 31.39 41.74 5.16 73.30 67.08
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