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Fig.1 Structure of actuator
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Fig.2 Crack of lugs
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Fig.3 Analysis of static load on lugs
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Table 1 Moments and loads on lugs of 5 levels
K5 7,/(N'm) F/kN
1 202.6 1.28
2 648.1 4.09
3 1094.3 6.91
4 1539.8 9.72
5 2026.2 12.77

K4 fEshasH )y shS A BT
Fig.4 Dynamic FE model of actuator lugs
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Table 2 Comparison between dynamic loads and static
loads on lugs

i3 S35/

ity J1 VA /RN s IEIN

(Nem)
Hfar/kN Z1H

23T 0.331/s 0.72r/s 1.44r/s

202.6 2.97 341 5.88 1.28 359%
648.1 5.33 5.48 8.02 4.09 96%
1094.3 7.65 8.42 9.23 6.91 34%
1539.8 10.23 10.44 11.29 9.72 16%
2026.2 13.13 13.04 14.27 12.77 12%
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Table 3 Times of every moment level

T3 15/ (Nem) TSR UL
202.6 1260
648.1 678
1094.3 535
1539.8 1.56
2026.2 0.07

YES# B R IR 57 . B a5 J LA S50 E 8 Frs .
H A B =5.2mm, fL1#% d=14.3mm, a=12.55mm, y=82°, f=
112°,¢=24.96mm, 6=45° £ 575 H- A ) DFR=29.18MPa.

DFR#B A7

K8 H st L4
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Table 4 Life and damage of every load level
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B ﬂj/' J(im) %;i?iN f ﬁf;je BUARIG | G s

202.6 1.28 34520845 2.90E-08 3.65E-05
648.1 4.09 686289 1.46E-06 9.88E-04
1094.3 6.91 113175 8.84E-06 4.73E-04
1539.8 9.72 34270 2.92E-05 4.56E-05
2026.2 12.77 12936 7.73E-05 5.15E-06
it 1.55E-03
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Table 5 Life and damage of lugs at initial rotating speed
of 0.33r/s(all cycles calculated)

BN/ (Nom) | SRR K cycle | BRRMAIRGT | 8 HuR G
202.6 1873604 5.34E-07 6.73E-04
648.1 275212 3.63E-06 2.46E-03
1094.3 79308 1.26E-05 6.75E-04
1539.8 28585 3.50E-05 5.47E-05
2026.2 11698 8.55E-05 5.70E-06
Kt 3.87E-03

&6 MIBEIR0.33r/s WER B FD R
(RBR "S- EE-Z @)
Table 6 Life and damage of lugs at initial rotating speed
of 0.33r/s (“0-peak-0"cycle calculated only)

Wil 2 I35/ (Nem) | X RAGFR K B /cycle | BRRIGIG | BEASHU
202.6 2034277 4.92E-07 6.19E-04
648.1 277346 3.61E-06 2.44E-03
1094.3 79438 1.26E-05 6.73E-04
1539.8 28593 3.50E-05 5.47E-05
2026.2 11700 8.55E-05 5.70E-06
Bt 3.80E-03
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Table 7 Life and damage of lugs at initial rotating speed
of 0.72r/s(all cycles calculated)

TSI/ (Nem) | XFEFR I E/cycle | BRIERRRGT | HAEDAR
202.6 1148889 8.70E-07 1.10E-03
648.1 241279 4.14E-06 2.81E-03
1094.3 56152 1.78E-05 9.53E-04
1539.8 26470 3.78E-05 5.91E-05
2026.2 11963 8.36E-05 5.57E-06

st 4.92E-03
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(RER "S- BE-Z"8IR)

Table 8 Life and damage of lugs at initial rotating speed
of 0.72r/s (“0-peak-0"cycle calculated only)

HSIIH/ (Nom) | XREARFR Y K eyele | RROIRERI | AR TEH
202.6 1273730 7.85E-07 9.89E-04
648.1 25211 3.97E-06 2.69E-03
1094.3 56807 1.76E-05 9.42E-04
1539.8 26603 3.76E-05 5.88E-05
2026.2 11994 8.34E-05 5.56E-06

it 4.68E-03

R VIR 1.44r/s WE R B FR A
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Table 9 Life and damage of lugs at initial rotating speed
of 1.44r/s(all cycles calculated)
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Hl3h S/ (Nem) | XA S cycle | BRATEIIRG | AR5
202.6 137631 7.27E-06 9.15E-03
648.1 46399 2.16E-05 1.46E-02
1094.3 31980 3.13E-05 1.67E-03
1539.8 17726 5.64E-05 8.82E-05
2026.2 8146 1.23E-04 8.18E-06
J58an 2.55E-02
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(RERZ-BE-TEN)

Table 10 Life and damage of lugs at initial rotating speed

of 1.44r/s (“0-peak-0"cycle calculated only)

ST/ (Nem) | XPRAEFR R cycle | BRRIERRIG | BEARESBS
202.6 197803 5.06E-06 6.37E-03
648.1 67359 1.48E-05 1.01E-02
1094.3 41135 2.43E-05 1.30E-03
1539.8 20130 4.97E-05 7.77E-05
2026.2 8647 1.16E-04 7.71E-06

St 1.78E-02

X1 BURBER BIGFRET
Table11 Life and damage of thickened lugs
HZh I/ (Nem) | RERERFR K cyele | BRRAGFR | WG
202.6 2555557 3.91E-07 4.93E-04
648.1 769767 1.30E-06 8.81E-04
1094.3 371726 2.69E-06 1.44E-04
1539.8 181238 5.52E-06 8.63E-06
2026.2 82630 1.21E-05 8.07E-07
Bt 1.53E-03
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Fatigue Failure Analysis of Aircraft Actuator Lugs

Zhou Yan, Qin Jianbo, Zhang Zhinan
AVIC The First Aircraft Institute, Xi'an 710089, China

Abstract: Aiming at the fatigue failure of actuator lug during the fatigue test, static load and dynamic impact load of
the lugs under different working conditions are calculated respectively, and fatigue life of the lugs is calculated based
on Detail Fatigue Rating(DFR) method. The results indicate that larger load and more load cycles generated by
dynamic impact compared with static analysis resulted in higher stress level and bigger damage on lugs, which was
the cause of lug failure. Based on analysis result, improving the thickness of the lug is recommended and the effect of
thickened lug is proved by analysis. The effect of dynamic impact load on the fatigue life of the structure should be
considered in the similar actuator lug design.

Key Words: lug; dynamic impact load; DFR; fatigue life
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