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Table 1 Mechanical properties of aluminum alloy LC4CS
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Fig.3 Schematic diagram of dispersion of notched specimens
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Table 2 The parameters of p-S-N curve under the mean

stress 210MPa
nRE p H, 1gC, S,, /MPa
99.87% 1.3948 7.2577 38.5
97.712% 1.3811 7.2828 39.2
84.1% 1.3660 7.3052 39.9
50% 1.3493 7.3247 40.6
15.9% 1.3307 7.3410 41.3
2.28% 1.3102 7.3539 42.0
0.13% 1.2876 7.3630 42.7
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Fig.4 Flow chart of stochastic finite element method
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Table 3 p-S-N curves of notched specimens under stress
amplitude 86MPa

WEEp H, IgC, So,/MPa
99.87% 1.5011 6.8273 11.34
97.72% 14222 6.7358 12.42
84.1% 1.3754 6.6972 13.18

50% 1.3451 6.6855 13.75
15.9% 1.3310 6.6989 14.18
2.28% 1.3197 6.7177 14.54
0.13% 1.3198 6.7534 14.82

3.3 iR

TR BTS2 E T 4 S,=-15.61gF,+85.7 i fj Twist
G T VA 4R A TR EE TR, R S 1200 R KAT, EATE
PECA 10770k, LA 58 B 8T 1O I R S8, 68 R R
TR g P ARG AT IR . SN Sk R
86MPa, %t - Hi 25 Hb 0 5F, BUHLTE B7 J7 S,~0MPa, 4 #71 fif
>4 119MPa, #R3E — 4EH 3R Miner #E 15 2 AN 7 7] 2 B R
92 57 T I 7 i, ) P AR 20 A 0 4017 25 B R A W X 4k
IESA, EREIR RIS Fa (AH S AR ECH
1) AT AR EOE S AR F R X T ARG, 1= 3.8320,
0=0.056,

HEHAT T JLAMIBR (RSB ) w5, /N i
WIS , PR BB A B B P A S . I i i v, IR 1B
12MPa 7K *F-F1 14MPa 7KF T [ I B 1% 5 i 4370 5 JR R i
A, T BE AR A Z AR (R T KI0F F
). SRIEHEATEIKEECA 28MPa, T ] PASRAS &5k
REFUKFTFRIMERE R E . AT A

IgE=clgE=c(5.4936-0.06415,) (15)
XA, RN IEME, & —AcfE it 8 %FRE
S(E) Mg HamamsHy My, BERX Q) IHEBIEE
BLBEE B N K R B e 1Y R . X T 28MPa 5§ R 1%
S(E), T HEAEF M B FE R H/MEH 0.0109, EK R ¢ h
1.0915, %53 S (E) W 5 R E LR,

1gN

@5 FLIBENDBHAEL

Fig.5 Exceedance curve of equivalent spectra amplitude stress
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Table 4 Test life of original spectra and equivalent spectra
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Table 5 Results of T test and F Test

i T Tan Tian F Fon  Fran

<28MPa &tk 2.75 -2.78 2.78 4.94 0.10 9.60

<85.7MPa 15 i% 7.89 -2.78 2.78 1.66 0.10 9.60
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Equivalence of Fatigue Load Spectra Based on B-distance with Experimental
Verification

JIN Jia"", YAO Weixing®, XIE Fei', XU Lipu'

1.Key Laboratory of Fundamental Science for National Defense-Advanced Design Technology of Flight Vehicle,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China

2.State Key Laboratory of Mechanics and Control of Mechanical Structures, Nanjing University of Aeronautics and
Astronautics, Nanjing 210016, China

Abstract: Load spectra experiment is the confident way to determine the fatigue life of structures. In order to shorten
the fatigue test time, small-load-omitting approach is usually used. Compared to the small-load-omitting, the load
conversion can shorten the test time and reduce the cost much more. In order to simplify and concentrate the
load spectra reasonably, the Bhattacharyya distance (abbreviation B-Distance) was selected as the parameter to
measure the similarity of the original spectra and the edited spectra. Firstly the average life span and dispersion were
comprehensively taken into consideration, and then a new method for spectra editing was proposed. The solution to
the equivalent spectrum corresponding to an original spectrum which was obtained when the Bhattacharyya distance
was to the minimum. An experiment was carried out on notched specimens to verify and the experimental results show
that the proposed approach was reasonable and effective, which can greatly reduce the test time.

Key Words: B-distance; notched specimens; load conversion; fatigue load spectra; equivalent of load spectra; p-S-N
curve
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