36 /2008 6

Fracture Damage Analysis of a Nose Landing Gear
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Abstract: It is crucial for the aviation transportation safety to assure the landing gear$ structure relia
bility. The cause of the landing gear collapsing is studied through the fracture surface analysis and
theoretic computation. T he research indicated that the lower drag brace was buckled in compression
and fractured by overload. When the tension load which the towbar applied in the aircraft surpassed
2 261 10’ N, the lower drag brace would be buckled in compression. The research result will be valk
ue to make the specification for the aircraft ground safety technology.
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Fig. 3 The feature of the lower drag brace
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Fig. 1 The aircraft status after incident
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Fig.4 The obvious deformation near fracture surface
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Fig. 2 The lower drag brace was broken
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Fig.5 Close-up of lower drag brace fracture surface
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Table 1 The contrast of the nominal composition and the testing value of the lower drag brace material ( mass fraction/ %)
Element C Si Cr Mn Ni Mo Fe
T esting value - 0.34 0. 88 1.28 1. 66 - Bal

Nominal value 0.380.43 0.15-0.35 0.76-0.90 0. 606-0. 80 1.652.00 0.26-0.30 Bal
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HRC30 5 X Fig. 7 Contact marks on pin by middle attachment
s : Si0 22, CrO 45, Mnl 09,
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’ 6 ’ Fig. 8 Contact marks on towbar lower attachment
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Fig. 9 Status after shear pin broken on towbar lower attachment

Fig 6 Contact marks on towbar upper attchment
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Fig. 10 Status after shear pin broken on middle attachment
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Fig 11

Loading schematic of landing gear com ponents
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Fig 12 Cross-sectional dimensions of lower drag brace
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