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Compressing for the Creep/Duration Load Spectrum
with the Typical Condition Method
YANG Xing-yu, ZHAO Fu-xing
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Abstract: In this paper,a typical condition-method is proposed for compressing the creep/
duration load spectrum of aeroengine. Using-this method a lot of load conditions of a model of tur-
boshaft aeroengine are compressed to four typical load-conditions. The approach provides the tech-
nical basis for formulating\the Simulation-Mission Equivalent Test spectrum,and the Accelerated
Mission Test spectrum,and\ assessing the strength and life of the turboshaft aeroengine compo-
nents. The result of research shows that,in the existing conditions,the creep/duration load spec-

trum for the turbine blades,compressed by the typical condition method,can satisfy the applica-

tion of engineering,and this method is reasonable and feasible.
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Table 1 Damnification of danger spot A (1000 h)
RE BREH4 PR I [ #- th RE BIRTS F 6y PR ) R
FE L;/h t;/s Di=t,/L, 5= L;/h t;/s D;=t;/L,

1 . 2491536E+02 916 . 1021235E—01 19 . 2281132E+06 212 . 2581564E—06
2 - 4396938E+02 1217 . 7688431E—02 20 .5202765E+06 210641 .1124621E—03
3 . 7697382E+-02 159 . 5737882E—03 21" . 1008658E+07 114715 . 3159174E—04
4 - 1407496E+03 1075 .2121578E—02 227 .1152917E+08 59663 . 1437489E—05
5 . 2383684E-03 18070 . 2105751E—01 23" . 7185465E+08 254173 . 9825894E — 06
6 . 4620288E+-03 35423 . 2129677E—01 24 . 2384250E+-05 149682 - 1743875E—02
7 . 7822590E403 9 . 3195872E—05 25 . 3745330E+-05 69294 -5139288E—03
8 - 4376516E403 166274 . 1055342E+00 26 . 2728983E+06 81750 - 8321171E—04
9 . 7859403E+03 118809 .4199110E—01 27" . 4377228E+-07 1154 . 7323256E—07
10 . 1458147E+04 441667 . 8413782E—01 28 . 7845126E+-05 128477 - 45493074E—03
11 . 2567924E+04 70183 . 7591844E—02 29 . 6736643E+06 66534 . 2743453E—04
12 -1611851E+05 26197 . 4514650E—03 30" . 5449693E+-07 24867 - 1267503E—05
13 . 2504768E+-05 3809 . 4224166E—04 31 . 2133713E+06 51355 - 6685661E—04
14 . 4727454E 405 303952 .1785974E—02 32 . 1769158E+4-07 177710 . 2790248E—04
15 . 1080628E+ 06 122472 . 3148170E—03 33" . 3224603E+-08 117282 . 1010305E—05
16 . 2267688E+06 69566 . 8521407E—04 34" .1963857E+10 100029 - 1414860E—07
17 . 2027893E+07 430599 . 5898282E—04 35* . 6024679E-08 42028 . 1937770E—06
18 . 1986070E+08 73917 . 1033825E—05 36" . 1505646E+10 41375 . 7633304E—08

37" . 7866655E+11 16726 . 5906083E—10
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Table 2 The typical condition and result of compressing

BHEORE K o [6] B 2 BoREL B KA
X I I i N
HADRE 2 6 10 16
BRERES 1,3 4,5,7,8,9 11 12,13,14,15,19,20.
24,25,26,28,29,31
REREHFHG L/AG=1,1,01,N) 43.97 462. 03 1458. 147 226768. 8
WERENE ,/stGr=1,0,0,N) 2928 319355 481364 4636968
W D.(r=1,1,0,N) 0. 0185 0.192 0.0917 0. 00568
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Fig. 2 Sketch map of the blade’s danger spots
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