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Abstract: Aircraft tire hydroplaning can cause a sharp decrease in friction between it and the ground, increasing the
takeoff and landing distance of the aircraft, and thus affecting flight safety. Therefore, it is necessary to carry out re-
search on airplane tire hydroplaning. Aiming at the tire hydroplaning problem of aircraft tires, a simplified tire mod-
el was established by FEM method and verified by experiments. A water model was established by SPH method,
and finally a tire hydroplaning model with the interaction of tire, water and pavement was established. The influ-
ence of different influencing factors and different tire configurations on tire hydroplaning was analyzed. The results
show that, the greater the water depth, the more likely occur the tire hydroplaning, but after the water depth is
greater than 6 mm, the water depth on the tire hydroplaning effect is small; The greater the tire speed, tire pres-
sure and wheel load, the more likely the tire hydroplaning; With the increase of groove width, the tire hydroplaning
speed increases, but the stability decreases. The more severe the tire abrasion, the more likely it is to tire hydro-
planing; The greater the number of grooves, the greater the critical water skiing speed.
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Fig.1 Tire contact area during water skiing
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Table 1 Material parameters of tire models

Bl B/ MEMRSE g
W (gemm ) a B (E)/MPa
JGH 0.001165  0.49 3 2

e 0.001165 0.49 2.5 2

N 0.001165 0.49 30
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Fig.4 Static test equipment and test parts

(a) DNS R H T J7 R i 45 4L

Xt 7 Ak 4 6 i AR S AT R AT AT, B TR IR
0 AR5, g ST R I A A, el 5 BT O
FE R A8 1 N 1 R R A R R 4R A A 3 AT 3
{14 28 fof — 57 B il 28 FES G IR, 9T 10 45
HEAT X BB UE o %6 M 04 48 g — 07 B i 28 R0 4 G
IR B b X 25 SR 6~1E1 7 B, T LA A5 RS
SRRV A RIT .



% 5

H XK 45 Ak T SPH Jr vk B9 TRALEE i 38 K 0 2L 115 155

S e i e g A8
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results and numerical simulation results
2.3 #HBRE\KIIE

MG KEE RSP E KRN EES
B R AKE BT R0 R R K B S
Ry e G T KT B/ %6 R B A 95 kn(48. 87 m/s)
1120 kn(61. 73 m/s) B, i IR < B2 AR AR A% &l an &1 8
JEos AT LLE IR K B A AR Ak 3 5 4 ik g i
LA AR — B, TR R IR 0 25 AR 4R
SRR IR IR B WG RO TR E SRR A
AKIG B IR A B AR T sl /s O A 46 i oK S
TE, MRG58 A WK AR 6 IR IR A B Wi/ 0.
MIE 8 (a) AT LA Y+ 24 G R B 0/ 31 J o 19 526

Ze A I AR fih R AR R R T 0, N L, R R IR R R
JRE ol /It AT LA AR A e i 9 7K 4 WA

350 435

300 - 43.0
250 - 425
g 4
i 200 420 E
Y o
ﬁlm— 415 =
& e
100 410 7

50 405

1 1 1 1 1 1 1 0

0 50 100 150 200 250 300 350 400 450

I} 8] /ms
(a) % BE 95 kn
300 135
— RIRKE

250 |- =iy 130
425 _
E 200 z
B 420 2
150 =
0 2
= 115 =
= 100 - X

410

50 Hos

1 1 1 1 1 1 0

0 50 100 150 200 250 300 350

5 8] /ms
(b) &ML 120 kn
K8 MR A
Fig. 8 The length of the tire marks changes
AR 45 R 56 9 45 & 2 7% SCRRL 19 T B A 56
BORE A B, iR R BE al e I 68 1] 4 fik 98/ 9524
I, 5806 R A WK, HL Y IR B 9506 1 B
JIfe 8 1] fish g 24y 2 DN 97 Y0, SRS B8 IR 5 b T
e [ e ik 3 W /N 97 U6 A S K8 i K B D A 9B
eI 55 T Ak 3 BN A TR iR ORI RO R IR
T By DR PR T K5 Sk O R R R B
JIG AN 75 5 K HE K
BEF DL BB R 1 K B A0 AR U o3 Sl R ST A
SRS [ RS B e i, T R H R 0 7K 38 B
HATHE AR ML 2R .

# 2 HALCOUEE R K5

Table 2 Other conditions tire water skiing calculation
BB L - R/ WK B L.,
H A &/mm 5/ mm MPa  J#/kn {H/kn RE/%

A 586 189 0.62 46.30 43.93  5.10

BB 1016 504 0.89 56.59 52.63  7.50
BHRC 762 223.5 1.38  66.87 64.28  4.03
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Fig. 13 Contact force curve with water depth
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Fig. 15 Contact force varies with tire pressure
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Fig. 17 Different groove width of tire configuration
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Fig. 20 Different groove depth of tire configuration
A5 AT Y fih o i R S A il £ n P 21 B
Ao, AL RLFE B AL SA R oK 3 E R
80 kn(41.15 m/s) , #5 & SB Y 3#F 7K 3 J& 2 85 kn

0.4

02}

80 82 84 86 88 90 92 94 96 98 100
HJE/kn

P21 By — i 2k
Fig. 21 Contact force-velocity curve
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Fig. 22 Different groove number of tire configuration
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groove number
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Fig. 24 The gap between the trench and the ground
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