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Four-parameter life prediction method
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Abstract: Four-parameter life prediction method for helicopter transmission system was

studied. Four-parameter stresssnumber of cycles (S -N) curve was presented first, and

then, the derivation of helicopter transmission component safe S -N curve from material

mean S-N curve and the scheme for the component life prediction were introduced in detail.

Multi-load coordinating loading technology in fatigue test and a tail gear box (TGB) casing

full-scale fatigue test were introduced at the same time. Finally, according to the full-scale

fatigue test result and flight load survey data, applying the four-parameter life prediction

method, the TGB casing life prediction was performed, which indicates that four-parameter

life prediction method is a reliable and effective method and is worth to be generalized.
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Fig. 2 Multi-load coordinating loading

Fig. 4 Full-scale fatigue test load

Fig. 3 Sketch for installation of fatigue test parts
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Table 3 TGB casing high cycle fatigue test load
F./N M, /(N + m) F,/N M, /(N + m) F,/N M, /(N + m)
300 +560 860 +1200 400 +760 1100 +1500 2300 +1280 640 +141
D
2) N N N
3) 4
4) s (400£1500010"°,
4 5
Table 4 TGB casing high cycle fatigue test result Table 5 Flight load cycle and life prediction
/1076 /10" 100h 100h
1 40041500 55 /107
2 40041500 65 1 1662 6 19747 0. 000304
3 40041500 58 2 1368 15 67386 0.000223
3 1055 633 695809 0.000910
4 973 1283 2097682 0.000612
4 5 890 11867 12513578  0.000948
. 6 798 67692 10792861506 0.000006
, S-N 7 700 873521 0
4 100h 0. 003002
H=1; A=29.5 /h 33306
C=12; B =0.3316
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