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[ Abstract] In order to ensure the regular and punctual operation of civil aviation transportation, the efficient aviation spare parts
supply is the fundamental basis. However, the stochastic replenishment lead time and demand aggregates the uncertainty of spare parts
supply. An original equipment manufacturer-orientated aviation industry supply chain location-inventory problem under an uncertain
environment was investigated. A two-stage stochastic optimization model, including facility location, inventory control, production
decisions, etc. , was constructed to maximize the supply chain’s profit. A novel robust optimization approach was proposed for a
resilient supply chain network design under an uncertain environment. The results show that original equipment manufacturer facilities
are more likely to establish double-sourcing and multiple-sourcing strategies with the upstream tier suppliers as the supply lead time and
demand uncertainty increase and the on-hand inventory and average ordering quantity of tier suppliers increase accordingly. In
addition, high uncertainty in spare parts supply and demand leads to declining profits in the aviation industry supply chain, which can
be relieved by robust and resilient supply chain design and efficient inventory control. It is concluded that the optimal strategic and
tactical decisions of the aviation industry supply chain in the context of supply and demand uncertainty provide an effective solution for
the robust and efficient operations of the global aviation industry supply chain.
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Fig. 1  Aviation spare parts supply chain network structure (For example aircraft engines)
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Table 6 Post-optimization computational results
" JEpEAe 5 2" =100 Itk i 2 =300
AR/ € F /€ WCL/% DR/ % SHER R/ € /e WCL/% DR/ %
0.1 744 174 982 319 749 135 0. 087 93.2 744 172749 319 580 986 0.085 92.6
0.3 728 035 425 177 573 876 0.076 94.0 727 996 783 177 622 853 0.078 93.8
0.4 715 054 668 113 673 569 0. 069 9.5 715253 035 113 624 506 0.070 94.2
0.7 705 348 021 72 152 488 0.058 95. 1 705 345 707 71 914 820 0. 059 95.2
1 689 170 253 57 576 398 0. 049 95.8 689 168 276 57 498 213 0.048 95.6
1.5 672 992 047 28 548 316 0.035 96.0 672 986 255 28 431 775 0.038 96.3
2.3 663 285 992 8 792 337 0.015 97.5 663 284 591 8 906 489 0.016 97.3
647 107 924 6281 710 0. 006 97.6 647 107 795 6 282 608 0.008 97.8
637 400 621 1 477 693 0. 002 98.8 637 415 169 1 486 244 0.003 98.6
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Table 7 Aviation spare parts supplier allocation decisions under uncertain demand and lead time
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