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Abstract; In order to provide identifiable life monitoring of single aeroengine, the flight parameters of
the same type aeroengine from two users were analyzed and the rain-flow counting method to achieve the ef-
fective load spectrum was used. By using linear damage accumulation theory to calculate the fatigue damage
of critical parts and comparing the value with fatigue damage caused by standard cycles, the flight conver-
sion ratio was achieved. It was compared for the flight conversion ratio of the same side engines, left and
right engine of the same plane and the engines belonging to different users. The results show that the flight
conversion ratio difference of the same side engines is relative bigger, the same to the engines belonging to
different users, and difference between left and right engine of the same plane is relative smaller. The statis-
tical results show that as a whole the flight conversion ratios of the engines of the two users are submitted to
lognormal distribution. The flight conversion ratios of the high and low pressure rotor of some type of engine
are submitted to lognormal distribution.
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Table 1

High pressure rotor speed cycle matrix of unit A

Valley of rotor

Peak of rotor speed cycle

speed cycle More than 95% 90% ~95% 80% ~90% 70% ~80% 60% ~70% 50% ~60% Less than 50%
More than 90% 741 0 0 0 0 0 0

80% ~90% 14475 33583 29122 0 0 0 0

70% ~80% 3235 8739 33670 320 0 0 0

60% ~70% 777 1869 5361 3548 460 0 0

50% ~60% 321 2777 10802 36104 22770 3349 0

40% ~50% 1 0 24 173 31 23 0

40% ~30% 0 1 1 0 0 0 0
Less than 30% 11673 10929 19093 4220 1747 9072 1029

Table 2 High pressure rotor speed cycle matrix of unit B

Valley of rotor Peak of rotor speed cycle

speed cycle More than 95% 90% ~95% 80% ~90% 70% ~80% 60% ~70% 50% 60% Less than 50%
More than 90% 946 0 0 0 0 0 0

80% ~90% 29828 56837 27282 0 0 0 0

70% ~80% 2794 5161 19798 71 0 0 0

60% ~70% 542 779 2244 1938 520 0 0

50% ~60% 178 548 2443 45713 27217 2204 0

40% ~50% 1 8 6 112 50 232 0

40% ~30% 0 7 2 4 0 0 1
Less than 30% 13430 10672 20434 6841 2993 9569 17098
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Table 3 Calculation result of flight conversion ratio

Flight conversion

Flight conversion

Flight conversion

Flight conversion

Unit A ratio of low ratio of high Unit B ratio of low ratio of high
pressure rotor pressure rotor pressure rotor pressure rotor
Aircraft Engine location Aircraft Engine location

No. Left Right Left Right No. Left Right Left Right
01 2.5296 2.9638 1.0264 1.069 01 2.4485 2.3145 1.0435 0.9555
02 2.2805 2.6049 1.0711 1.0897 02 2.9382 2.256 1.0586 0.8262
03 2.0349 2.5746 1.0617 1.0406 03 2.0378 2.0603 0.968 0.7683
04 2.1403 2.8151 1.0266 1.1057 04 2.0652 2.2171 1.025 0.9196
05 2.75 2.5171 1.1009 1.0072 05 1.8149 1.9475 0.9486 0.8271
06 2.7359 2.4291 1.0613 0.9713 06 2.7098 2.3463 1.0928 0.8932
07 2.6175 2.036 1.0320 0.9517 07 2.3047 2.2682 0.9654 0.8083
08 2.9035 2.7548 1.0721 1.044 08 2.474 2.5396 0.9944 0.8137
09 2.6987 2.858 1.0489 1.0659 09 2.312 2.5382 1.025 0.9711
10 2.8339 2.8788 1.1017 1.0751 10 2.0538 2.417 0.9377 0.8588
11 2.1672 2.4894 1.0376 1.0668 11 2.2592 2.0485 1.0756 0.8402
12 2.6931 2.7933 1.0480 1.0464 12 2.311 2.823 1.1407 1.0118
13 2.2144 2.2754 0.9657 1.0421 13 2.2132 2.6956 1.024 0.8941
14 2.1284 2.1697 1.0074 1.0481 14 2.0728 2.2126 1.0321 0.9974
15 2.9337 2.9212 1.1045 1.1046 15 2.4817 2.3171 1.1079 0.9784
16 2.8876 2.8095 1.1031 1.0308 16 2.0078 2.1809 0.9877 0.8346
17 3.0392 2.7067 1. 1066 1.0866 17 2.1233 2.1117 0.9492 0.8486
18 2.812 2.8395 1.0419 1.0404 18 2.4129 2.2476 1.0261 0.9218
19 2.8207 2.0305 1.0491 0.9013 19 2.5815 2.3703 1.0103 0.8625
20 2.2105 2.3063 1.0276 0.8989

21 2.3696 3.0718 1.1091 0.9236

Single population

2.2805 2.5373 1.0087 1.0438 2.3358 2.2765 0.9914 0.8884

conversion ratio
Twin population

conversion ratio

1.028
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