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Collaborative Optimization of Ram Air Turbine System Structures

XIA Tianxiang'®, LU Yueliang"?, KE Bing"*
(1. AVIC Nanjing Engineering Institute of Aircraft System, Nanjing 211106, China;
2. Aviation Science and Technology Key Laboratory of Aviation Mechanical and Electrical System, Nanjing 211106, China)

Abstract: The load cases of ram air turbine (RAT) system are firstly analyzed aim at the storage scenario and
utilization scenario. Then the mathematical models of the constraints under all the load cases are constructed.
Based on these mathematical models, the structure optimization model of the ram air turbine system is
established by using collaborative optimization method. In this optimization model, the multi-load-cases
structure optimization is firstly carried out for the storage scenario and utilization scenario. Meanwhile, the
optimized parameters are coordinated with aid of the dynamic relaxation factor. Finally, the integration of
relative simulation analysis tools and the optimization are achieved in Isight multidisciplinary design
optimization software. The optimization results show that the collaborative optimization method established in
this paper can significantly reduce the weight of the ram air turbine system structures.

Key words: ram air turbine (RAT) system; structure optimization; collaborative optimization; dynamic

relaxation; multi-load-cases
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Table 1 Initial values of design variables

B AR i WA A BR TRR

BC,/mm 145 100 150
R,/mm 70 60 80

BD,/mm 320 270 330
R,/mm 75 60 80
6,/(°) 45 0 90
R, ou/mm 25 15 25
R, in/mm 10 10 15
Ryt o/ mm 40 30 40
Ry 1/ mm 20 20 30
R, p, ou/mm 10 8 12
Ry, in/mm 6 4 8
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Table 3 Optimization results
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