201843 f Z?ﬂ[im‘ *jﬂﬁ%iﬂi 5549 % 55 3

doi:10.6041/j. issn. 1000-1298.2018. 03. 053
BEMRRNSGITRAE R ITS ERE T

MER ®HMEE ZEE % R % 4

(LW B SR 22 BE LA 5 Y4224 B, WM 3130005 2. HMOR2 TRITAEA T RELA LR E, KF 130022)

FEE . V4R A mE R AT R T, B T 5 1 R 55 2 A 5 B OC 1 i BE VIR AL BT, 3B AR 0 AR A TR
SHAR BT A BENARIRSI AT . AR ITEE B SE R R, & B2 30 N, BE 10(°) /s 15 0L
T LM TG ATE U5 A AT R %0 O U 3l 3 PRl 7 200 % 1D A0 A B 1T 43 I REAIR T 85. T1% 1 93.33% ., R R
A/ 2K Rk V5 A AT R AR YERE . RN T 40% 0 iR SAT RS A S I KT
G ATE s MR KT 40% , HAUTE M BE R 20(°) /s B i A AT 8 a5l I A /DN TFER B 175, R Y
f5 A AT REAE AN B i B B ar i AR g G M. IR R L TR SR AT A, S A 30(°) /s B, 5 AR AT R AE
A0 1% T RO REE P TE P9 003 R 43 D T 6. 3% R 15. 8% AR 43 BN U/ T 14. 6% R 9. 6% o TE AR TE S R M IHD A0 8 A2
SUEMMEBERTIR T, 05 A AT R AL G B AT R 5.0 i 8 TR /N AR S B W B AIG , A AUt T 2B AT 50 2 B AU 51 i
1) ¥ 3y 1]

KW HHESITR WSE /AT ; IRR )

hE 43S TBI7; Q811.213 XHERFRIRAD: A X E S 1000-1298(2018)03-0418-09

Bionic Design and Performance Analysis of Adaptive Low
Vibration Walking Wheel
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Abstract; Based on ostrich foot locomotion posture, energy storage and vibration reduction mechanism of
the metatarsophalangeal joint ( MTP), a bionic adaptive low vibration walking wheel was designed to
improve the low vibration performance. Through the finite element method (FEM) , motion process of the
walking wheel was analyzed on the soft/hard ground. The result showed that under the condition of 30 N
load and 10(°) /s, the fluctuation range of the bionic walking wheel center was reduced by 85.71% and
93.33% on the soft and hard ground, respectively. In order to further verify the vibration reduction
performance of the bionic walking wheel, the light load of lunar soil/wheel interaction test system was
employed for test. When the slip ratio was smaller than 40% , the drawbar pulling force of the bionic
walking wheel was all larger than the traditional walking wheel. When the slip ratio was larger than 40%
and the speed was 20 (°)/s, the drawbar pulling force of the bionic walking wheel was less than the
traditional walking wheel. The results showed that the bionic walking wheel was provided with better
traction and passing-through performances on the soft ground. Under the condition of 30 (°)/s, the
accelerations were reduced by 6. 3% and 15. 8% on the soft and hard ground, respectively. Meanwhile,
the amplitudes were reduced by 14.6% and 9. 6% , respectively. On the premise that passing-through
performances of the bionic wheel was assured, combining the simulation and test data on the soft and hard
ground, the wheel center fluctuation of the bionic walking wheel was smaller than that of the traditional
walking wheel. Therefore, the vibration of the walking wheel, caused by polygon effect, was solved
effectively.
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Fig.1 Ostrich foot and metatarsophalangeal joint kinematics
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Fig.4 Working process of single foot of bionic walking wheel
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Fig.5 Structure diagrams of bionic walking wheel
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