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Research on Balance of Effective-Cost of Large-Complexity Aircraft
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Abstract: A large number of random and fuzzy factors are involved in the process of development, production
and application of large complex aircraft. Seeking for balance between efficiency and cost objectively has become
the core issue of life cycle management for large and complex aircraft. The applicability of the theory and meth-
od of extenics in the effective-cost equilibrium analysis on large-complex aircraft is proposed., including the over-
all architecture, matter-element model and application process. Aiming to test the feasibility of extenics and
matter element method, an example of a complex aircraft model is introduced and the index system of efficiency
and cost measurement is constructed. Through example analysis, it shows that the aircraft cost effectiveness
trade off scheme is constrained by its inherent capability, labor cost and material cost. The optimal scheme for
weighing the efficiency and cost of complex aircraft is obtained by evaluating the optimality of extenics under
multiple constraints.
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Fig. 1 Physical significance of proportional model
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method for aircraft cost-effectiveness balance analysis
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ks =1(0.60,0.70,0.85,0.90)
ks =1(0.80,0. 75,0.90,0. 85)
3.3.2 WYL AHEE

BRI BARAREAE G T BHAR I G A% K (D
HEMT .

K(D)
max k(x) (KD > 0)

K(I) =4 (25)

KD
max | K(x) | (KD <0

vz,
o0 A% 7 S8 I B R R Y 5 4% S R

k1= (1.000,0.875,0. 875,0. 625)
k;=(1.000,0.875,0. 625,0. 875)
k;=(0.875,0.625,1.000,0. 875)
k,=(0.882,0.824,0.941,1.000)
ks =(0.667,0.778,0.944,1. 000)
ks = (0. 889,0.833,1.000,0. 944)
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FEYITT N, G=1,2,.m) kT it 5 1F
Ml ’Mz v"'vMu %EQHE:% %Eﬂ‘:’
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K, WL T T N, AR R
K(Nj) — N (j:1929"'9m) (26)
K,;
Klj
K, | ¢
C(Nj):ozK(Nj):(a],az,“"a,,) . :Zaik,‘j (j:1,2’“‘7m) (27)
. i=1
K,;
XPON; By A BE #EAT I, #F C (N = AT, AT T R A RN
_ max ACIND W B Tr % No hfeft. b
(1. 000]
1. 000
i 0. 875
C(A) =(0.268 0.092 0.050 0.268 0.199 0.124) X 0. 882 =0. 883 (28)
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