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Design Method of Unified Environmental Test Conditions for Equipment
Based on Grading Strategy
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ABSTRACT: The work aims to propose a design method of unified environmental test conditions for equipment based on
grading strategy. First of all, the unification of mechanical environment, thermal environment, natural environment and other
environmental test conditions of equipment were demonstrated in detail, and the grading strategies of different types of envi-
ronmental conditions were obtained. Then, the items in different types of environmental test conditions were analyzed, the uni-
fied method of "basic item" + "customized item" of environmental test project was put forward, and the general test project and

customized test project were obtained. Then, for specific environmental test projects, three unified environmental test conditions
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were proposed: "envelope" based on extreme value, "fine" based on probability and statistics, and "grading" based on nearest

set. Finally, the characteristics and tailoring methods of various methods were given, and the application cases and methods were

displayed in combination with typical aerospace models. Thus, the method of establishing unified environmental conditions of

equipment based on grading strategy was obtained, and the grading environmental test conditions of typical equipment were

given. Considering the reality of equipment, the design method of unified environmental test conditions for equipment based on

grading strategy is proved to be feasible, and it is of great engineering significance to reduce the cost of development, batch pro-

duction and acceptance of shelf products and has important reference significance for the unification of technical conditions of

other types of products.

KEY WORDS: equipment; grading strategy; unified environmental conditions; design method of environmental test conditions;

mechanical environment; thermal environment; natural environment
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Fig.1 Analysis of environmental test conditions of equipment
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Fig.2 Grading of environmental test projects
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Tab.1 Grading strategy of unified environmental test projects
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Fig.3 “Envelope” temperature-humidity-height test conditions
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Fig.4 Schematic diagram of "fine" environmental test
conditions based on NTL
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Fig.5 Grading strategy of environmental test conditions of flight
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