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Fig. 1 Structure of mechanical elastic wheel
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Fig. 2 Tire enveloping characteristics model
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Fig.3 Laminated structure model

B A A S M RE T =4 IR A4 1) S
KA REE BAT I AR BN T 4 P AR M AR
B ) L B IS 2 A D DN LR B S UNERES
fi] Jis) 2 A 5] Oy 1 3t R AEASURE A L T e e L
>R Fl Mooney-Rivlin 8 5 P4 A4S 44 850 80 9 17 8 34
HN B RER B W BB sk AR (L. L, ) K
PR B W=W L, Lo s 1) AR SR AN ] s 4 P41
BERE L, =1, )0 722 BE pR K 2 Oy

W= 2 Cy (I, —3)' (I, —3) (2)

i=0.j=0
Hr. 1, I, A7 Cauchy-Green ZJE ik & H AT 1
2 FARNA g Cy MR S5

g
I, =ttE=E; =\ + 2} + ! (3)
I, :%[urw B ] =E; = QA + Quas)? +
342 (4)

Hop Lo L I g sk oA A B R bR 1.2 F 3
Fon 3 A E AR B U516



268 & Zh. W

w5 & W

37 %

B A B T5 [ L A 3202 = 1

Xt TR Fe BAR IR B, oW /9 1, i /N TF oW/
a1 HIE U % 5O Yeoh BRIy
W=C,, (I, =3)+Cy (I, —=3)* +Cy (I, —3)° (3

Yeoh #5115 78 73 i 1 3 AR -7 A5 2 B4 R
AR RE - I ELACRT iy Bk A A 06 i o A R S5
R T Tnstron 23 5 J7 B8 AL A0 35013008 8 56 AR 1B 4% 44
THREAT B 1 S A R EOPE D M T R 2
S YR CRE R v S S Pe R L Ev (DA R NAL!S
M 45 R 09 2 BT AT A Yeoh M7 A A4 HE S K.
R . HUBRSRAE 258 AN R 4R 1 b1 R RE 2 8K
N3k 2 prs.

F1 K Yeoh A £l S £

Tab.1 Rubber material parameters of Yeoh model

4fF Co/MPa Co/MPa Co/MPa . rff/m S
JGTHZ  0.563 67 1.279
JENE  0.467 15 1.256
AR 0.706 44 4,923 17 4.136 75 1.217
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Tab.2 Material property parameters of MEW parts

aprr O e fff/m ,
HPE IR 1.96 0. 30 7.81
B 2.05 0.29 7.85
W 2.05 0. 30 7.80
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Fig.4 Finite element model of wheel and cleats
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Fig. 5 Comparison of experimental results with finite

element calculation of load characteristics
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Fig. 6 Vertical stiffness curve of wheel
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Fig. 7 Vertical stiffness of wheel in different position of

triangular obstacles
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Fig. 8 Tire multifunctional testbed
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Tab.3 Experimental conditions of mechanical elastic wheel
enveloping
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Fig. 9 Variation curve of wheel vertical force
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Fig. 10  Variation curve of wheel longitudinal force
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