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ABSTRACT

Since the industrial production appears, there emerges the topic of equipment
fault diagnosis, and the fault diagnosis technology forms and develops since 1960s in
order to adapt to the engineering practical needs. For the simplicity of the equipment
and the equipment technical level limit, the maintenance personnel mainly rely on the
senses, experience and the simple instrument for fault diagnosis. As the development
of sensors and the computer technology, fault diagnosis technology has emerged
various approaches, which is also widely used in national defense industry and
military hardware. But many things exist the characteristics of fuzzy, which is the
same as in fault diagnosis field. In the process of equipment operation, trouble-free
state to fault state is a gradual process, during which neither "intact" nor "fault".
Zadeh proposes fuzzy theory in 1965, which is used to research the fault diagnosis.
The fuzzy language is expressed with fuzzy set, which is more accuracy to describe
the fuzzy characteristics of signs and fault, and more suitable to express the objective
essence of things. Therefore, it is a great meaning to research the application of fuzzy
theory on the fault diagnosis of military hardware.

This article mainly investigates fault diagnosis field of military hardware, the
main jobs are list as follows:

1. We analyze the current situation of the fault diagnosis technique, and study the
modern large-scale complex system of military hardware and its fault features.

2. Various fault diagnosis methods of military hardware are discussed, the fault
diagnosis technique can be divided into three fault diagnosis methods according to the
authoritative classification: mathematical model, signal processing, artificial
intelligence. Besides, the method of intelligent fault diagnosis is mainly expounded.

3. The basic fuzzy theory is summarized, and fault diagnosis methods based on
fuzzy relation matrix and fuzzy rules are researched. An illustrative numerical
example is proposed to verify the feasibility of this approach. Aiming at the
characteristic of multi-signs and multi-fault on complex weapons systems, we
combine the two fault diagnosis methods based on the fuzzy relation matrix and fuzzy
rules, respectively. Firstly, filtering tiny possibility of fault; then, the final diagnosis is
obtained utilizing the fuzzy rule reasoning; finally, an example is presented to

illustrated the effectiveness of the diagnosis method.



4. The applications of fuzzy theory on fault diagnosis of self-propelled guns
cannon bars components are studied, and the models of fuzzy diagnosis are

established. Finally, the actual data is furnished to demonstrate the method.

Keywords: Military hardware, Fault diagnosis, Fuzzy theory, Fuzzy relation matrix,

Fuzzy rules
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