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Ground load and float-ability analysis of trolley type landing gear
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Abstract: The compatibility of aircraft landing gear and pavement is of great significance to the ground motion abili-
ty of aircraft. In this paper, the landing gear load and tire load distribution under different working conditions for a
large aircraft are calculated by using the Portland Cement Association method based on Westgard laminate theory
and the United States Army Corps of Engineers method based on California bearing ratio (CBR). The influence of
the landing conditions, ground mobility, tire number, tire deflation and track widths on the aircraft classification
number (ACN) is analyzed. The aircraft float-ability under rigid and flexible pavement is analyzed. Results show
that the increased tire load and uneven load distribution caused by vertical overload and tire deflation can weaken the
float-ability of aircraft to varying degrees, especially during turning and landing conditions with tail sinking, there-
fore, which need to be limited. Increasing the number of tires and the distance between them can improve the float—
ability, but the structural design, strength margin and other factors should also be taken into consideration to opti-
mize the design of trolley type landing gear.
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Table 1 Aircraft overall parameters

B8 Bl
2 it i i kg 160 000
f KR TE T kg 200 000

B0 A E O (25390,625,0)

Ji LN I O E (25785,625,0)

L B TR 7 28 HE B /mm 13 390
O F R E AR /mm 2610
O 2 17 2 L /mm 3645
Ze A5 E R 7 AL B /mm 11 600
TIERIEAD £ /() 0
B RER /() 2
I /() 0
# Wi K FBE/ (m-s™h) 65
TULHE/(m-s™") 3.05
AR/ () 3

w2 THNESH

Table 2 Pillar stiffness parameters

AR ENE/(N-m™") 3.0 10°
SRR I RIEE /(N-m™") 4.5x10°
SR 1 R /(N-m ™) 101X 10°
SRR AN A NI /(N-m ™) 2.857X 107
SERE A 1) AT W BE /(N =m ™) 5.0X 107
S 1 A1 R /(N -m ™) 1.1x10°

#3 RIGZH

Table 3 Tire parameters

ZH HfH
MG EAE/mm 602
il A/ (N-m ™) 200 000
Bl RIE/(N-m™") 5.5x107
A RBLE M/ (kg-s™") 3 500
FHRE/(N-m™") 3.35x%10°
JBE 45 A M 0.65
0 frt W% /(N rad =) 420 000

K1 eHLE R &

Fig.1 Schematic diagram of aircraft structure
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Fig. 3 Four wheel main landing gear tire number
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Table 5 Foundation classification number
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Fig. 7 Rigid pavement ACN conversion diagram
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Table 6 Aircraft equivalent conversion times

Acn/Pey U Aen/Pey e RIREL
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