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Abstract: A-coording to the princip le of -equal Tatigue, creep and themal mpact dam age,
namely the amounts of main loading-cycles, loading duration and the sequence of loading
turns are equal in measured loading pectrun and composite loading ectrum, this paper
derived an aeroengine’s compositemaneuver flight loading spectrum,w hich provides the basis
of fomulating accelerated mission test gpectrum. Firstly, according to themeasured data, the
m ission profiles are categorized and the flight mission segments are identified Secondly, the
rain-flow ocount loading cycles and the loading duration are obtained by statistical calculation
and the damage of the partial loading cycles is analyzed A fter averaging the same flight
segments by multiplyingm ission mix rates, then thew eighted mean profiles can be obtained,
which represent the composite maneuver flight loading ectrum. Finally, the working
loading spectra are calculated from altitude-velocity characteristic, flight altitude and flight

velocity.
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1 ( :9)
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1 14.93 60 53 148 884 488 167 1800
2 21.30 60 60 150 509 600 121 1500
3 2.34 28 32 120 1404 216 60 1860
4 9.80 45 45 210 90 348 492 87 1317
5 5.26 80 132 220 212 727 480 58 1909
6 19.70 72 69 210 399 356 364 30 1500
7 2.75 60 45 135 285 419 511 45 1500
8 3.90 60 60 180 220 619 501 60 1700
61.5 62.5 176. 4 143.8 564.4 480. 7 91.5 1590
9 11. 80 45 60 180 0 502 638 75 1500
10 13.48 60 60 148 282 865 500 97 2012
11 7.40 60 75 165 120 645 240 141 1446
54.6 63.4 163. 4 143.5 684.1 491.0 99.0 1665
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Fig 1 Compositemaneuver mission profile



215
F 1= 79.98,
T 1=1581s 20000
1(b) , :F 1= 32.68, )
— ‘g 15000 |
T 1= 1665s o §
23
2 - - g & 10000 -
a,
2 g
Qo
=g 5000 ¢
£
/s /s 0 X .
0 600 1200 1800
42 34 tis
41 52 (a) Low pressure rotational speed
20000
4 Cl
‘E 15000}
[T
23
3 Q4
£ & 10000 &
5
[7] ' £ 5000
g
- 0 , ,
12 1800
2 3, 0 600 00
t/s
2 20000 (b) High pressure rotational speed
JE 15000t
23 3
£ & 10000} _ . .
;7‘, Fig 3 Corregponding rotational gpeed gpectrum of
=]
3 % 5000 F second composite maneuver mission profile
e
0 . . (1) ; 9600 r/min,
0 600 1200 1800 2600 r/f"n in:
f ' .
) Leoeed (2) ; 14400 /min,
(a) Low pressure rotational spee: .
7250 r/min;
20000 (3) ; 17600 r/min, 11500
e r/min;
<= 15000}
G . :
55 (4) ; 16400 r/min, 10360
n O
& & 10000 r/min;
cF (5) : 17000 r/min, 10800
TE 5000 _
g r/min
0 n 1
0 600 1200 1800 5
tfs
(b) High pressure rotational speed !
1 1
, (1
Fig 2 Corregponding rotational speed gpectrum
of first composite maneuver mission profile (2)



216 17

Turbine Engine Relative Durability and L ife[A ]. A IAA -
(3) 80 - 1115, A WA/SAE/ASME 16th Joint Propulsion
Conference[C]. Hartford, Connecticut, 198Q
[2]

(4) _ - [J1 ,1999, 15(1): 47- 5Q

[3] , .
(5) , Rl , 1008

[4] ; - 9]

, 2000, 21(4).
© - (5] , L
[J1 , 1996, 11(2): 189-
191

(7) [6] EGD-3 M K202 [S].

. [J] )
1997,12(1): 89- 91

(8)

[1] TrohaW, StabryllaR. Effects of A ircraft Power U sage on



