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Fig. 1 The basic steps of DOE
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Table 1 The flight test state matrix

ErEES
RS
H/m ¥/ (km/h) al (%) BI (")
1 500.0 400.0 15.0 8.0
2 800.0 700.0 8.0 6.0
3 1000.0 1200.0 5.0 40
4 1500.0 300.0 17.0 2.0
5 2000.0 600.0 10.0 0.0
6 3000.0 1000.0 0.0 2.0
7 5000.0 200.0 20.0 4.0
8 8000.0 500.0 12.0 6.0
9 10000.0 800.0 5.0 -8.0
10 12000.0 1400.0 25.0 10.0
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Table 2 The arrangement of flight test schedule

BRE  TKTRP RRME Wke AT X AT T
1 E 6750.0 Xy (B 3) I,
2 c 8000.0 X,y (AR 2) I,
3 J 6000.0 Xs (AR 1) I,
4 4 6500.0 Xoo (HRITRER) I
5 D 7000.0 X, (IR 1) Iy
6 B 6000.0 X7 (Bik) I
7 F 7500.0 X, (WHRZsi 1) I
8 I 5500.0 X6 Ot 1T 1) Ty
9 G 7000.0 X (GRE /AT 2) I,
10 H 5000.0 Xy (BEAFE) Iy
11 B 6250.0 X0 (R I,
12 C 6750.0 X, CRAAR) I
13 H 7750.0 X, (FRBAWLEH) Iy
14 F 5500.0 Xy, Hhiasik 2) I,
15 A 5000.0 X; (BHLHLEY) I
16 I 7500.0 X, (4BL) I
17 D 7750.0 X,y (HpIRVERR) T
18 E 6250.0 X (GFERAT 1) I,
19 J 6500.0 X (1% 2) I,
20 G 8000.0 Xis (BTG 1) I,
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Fig. 2 The basic flow of determining PDF
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Fig. 3 The time history curve of n,
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Fig. 4 The frequency histogram of n,
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Fig. 5 The frequency histogram and probability distribution
curve of n,
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Application for Design of Experiment in Aircraft Load Spectrum Flight

Measurement

LI Fei*, ZHOU Zhanting, XIE Shuai
China Flight Test Establishment, Xi’'an 710089, China

Abstract: The flight measurement of aircraft load spectrum plays an important role in determining the actual service life
of aircraft and improving the design of aircraft structure. In this paper, through two parts work: designing the flight test
program and determining the Probability Distribution Function (PPF) curve of n_, proved that it is reasonable, feasible
and necessary to apply Design of Experiment (DOE) in aircraft load spectrum flight test measurement affected by many
factors. Ultimately, realized the goal of optimizing the number of flight test while guaranteeing safety and economics.

Key Words: design of experiment; aircraft load spectrum; uniform design; latin hypercube design; kernel density
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