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A Study of Inductive Method of Typical Mission Profiles of Aero-engine
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Abstract: Typical mission profiles of aero-engine not only represent flight mission characteristics, but also
weigh up life damage resulting from flight missions. Low cycle fatigue damage, steady creep damage and
thermal shock damage are regarded as the dominate elements of mission profile induction. In view of a cer-
tain type of aero-engine 77 statistical parameters of 13 flight parameters are composed of original load ma-
trix, and then 71 flight profiles are clustered and induced on the system clustering method, principal com-
ponent clustering method and fuzzy clustering method. The results show that the original load matrix re-
flects aero-engine usage employ and that parameters of profile induction have strong independence from
each other. In comparison with other methods, the mission profile collections on the system clustering
method enable to reflect corporate characteristics and attributes.
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Tab. 1 Steady statistic intervals of load parameters

No. H,/km Ma N Pia/ () Ny /% N2/ % T/ C
1 0~3.5 0.4~0.6 1~3 10~15 40~60 70~80 400~500
2 3.5~4.5 0.6~0.7 3~4 15~65 60~80 80~84 500~600
3 4.5~6.5 0.7~0.8 4~5 X65~X76 80~88 84~88 600~660
4 6.5~7.5 0.8~0.9 5~6 X76~X110 8§8~92 88~92 660~700
5 7.5~8.5 0.9~1.0 =>6 X110~120 92~96 92~96 700~740
6 8.5~9.5 1.0~1.1 — Z265~776 96~100 96~100 740~780
7 9.5~10.5 1.1~1.2 — Z76~7110 100~105 100~105 780~800
8 10. 5~11.5 1.2~1.3 — Z110~7120 — — 800~820
9 11.5~13.5 1.3~1.4 820~840
10 >13.5 1.4~1.5 — — — 840~860
11 — 1.5~1.6 — — — —
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Tab. 2 LCEF statistic intervals of load parameters

No. LPLA/ ) L / % Lo / % LTG/ C Lxz
1 40~60 10~20 10~20  100~200 2~4
2 60~70 20~30 20~30  200~300 4~6
3 70~80 30~40 30~40 300~400 6~8
4 80~90 40~50 40~50 =400 —
5  90~115 50~60 50~95 — —
6 — 60~70 >95 — —
7 70~80
8 — 80~90 — — —
9 — =90 — — —
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Tab. 3 Flight courses comparison tables of 71 flights
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Fig. 1 Clustering tree on the system clustering method
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Tab. 4 Eigenvalues and contribution rates of principal components

No. 1 2 3 4
FRAE(Y 13. 07 8.18 5. 66 4. 80
DR/ Y 16.98  10.62 7.35 6.23
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41.18

5 6 7 8 9 10
4. 10 3.83 3.13 2.72 2.51 2.17
5.32 4. 98 4. 07 3.53 3.26 2.82
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Fig. 2 Clustering tree on the principal component clustering method
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Tab.5 Part load data of the first typical mission profile
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