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FFZER R OMEEL (J30) : A test equipment is manufactured to determine the motion of a
rolling agricultural tire with ground contact in respect to vertical or longitudinal direction.
The dynamic characteristics are investigated by changing the number of revolutions of the
tire. Next, the vibration characteristics of the agricultural tire are investigated in a state of
static and with ground contact by experimental modal analysis. By using obtained results,
the influences of vibration characteristics on the dynamic behavior of rolling tire are
investigated.
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Characteristics Dimension
Tire size 3.50-5
Ply rating 2
Outer diameter 308mm
Width 93mm
Number of lugs 10
Lug height 12mm
Weight 3.7kg

Tire shaft

. Tire
Slip ring

1 GBBRBREEOHME

@3FEB Ik

A A ¥ D2 EITAENEZZ R+ D 100kPa (2
WEL, A YD KT L~OFFIFHTEIT
300N —7E & L7=. BR#EhE— & D [rl#EE %2 100

~1000rpm F T 20rpm Z|A CTEL SHTE
BRatTo7-. 2B, TORED X A ¥ OElinkk
1% 50~500rpm (10rpm #|%) THh 5.

HE O RNITEN D ¥ A T ORE A FHHT
HHELELTE, M2InTLH2%14TE
il bR E AT L, K)ZEHNTE
THRAEe NOLHXA VYO ETHRENMX %
BETE5%. Z2C, EFHE#MOY 7R,
Z IXEE O W EAREL, | B O WiE T — A
VN, X XS =TS X A THLETOR
BE, 1XHEHOREIZRL TN 5.

R, Y
SRR
Ly
x

K2 FELZETIL

:ngz, X__Fﬂ3

Xe _ﬁ (1)

Fx

CAVIIEFES
OFmkE

FRENEBR CHW= T VA& X A Y %, R
FEBR L [F U 300N T KT LA Bk AE
E L, XA Y DZEKIEIL 100k Pa IR E L T
JEMEEDIRTETA 7L AN =IT L BT
BB AT o7, EREE OB 2 X 3 1TR
7.

Charge amplifier

Signal analyzer

Impact hammer
PC

Amplifier

I ———
H3 MmikEREEOHME

@FEBR 1L

FIEEBR I L FTBRAL1E & [EE UISBAALE %
25z T < BRUINRZ U BIEIZ K 0 S
L7= B RIXT 78IS 35 18 2 pr (82
HL7=7 7 %<) TT 7RO 71
Ko OVJE 5 1) O 41 Bl i ek B 2 ] IR L2 R L 7=
2B, T— X ORERUL DT TR T 8 1]
DI TIT o 7=,

A VAN L BIES & F T
K DIEIMHE X AT ERICE Y IAF, 77 &
LI ARRD D Z LI LY EAESE K,
VEGEIREIE— R &2,



4. WFFERCR
(DB F B AL R

X 4 (2% A Yal#EE 200rpm D & & D X A
Y O LT RZENL & itk T 0 28 L D RERE
Eaard. BRI G, ETHmEOEIH%
FRIOEMN DR KEE KD, K524 14YF
[BlsH & BN O R KRKEOBFRZ =Y. X5 &
v, ETHm, wi%AEICS D REEDE R
B —2 2 HT 5B RBRNHA L,
Z O EEREIT BT &Rtk T m TR
STWAHIZ LR TE S,

06

— vertical

==vees lomgitudinal

03

oo BV R RV RE LV RV VT E RV RV RV R ER

Displacement (m = 10-7)

03

06

Time (sex)

4 BERIRFE (24 -v[EERE 200rpm)

8 OE-04
T G0ED
]
s‘ 4.0E-04
2 OE-04
00
£00 - §
N 100 200 300 200 00
Tire revoluticn (rpm)
(a) verical direction
OE-04
LOE-04
E 3.0E-4
g
B
2
T 20E-M
1.0E-04

0.0F +00)

100 200 300 400 0
Tire revelution {rpen)

{b) longitudinal direction

5 EEIRFDEAEIE

WAZR FRDERD AR "< T &
X 6 (2R, BATHRMN X A Ylaldssk,
DAL, HEENEN LD, ZA ¥ T 7T
ER T 2B TIIm T 57 7 OMEL &
A A ¥ OREEEE N (cpm)H> 6 € £ 2 IR E
BNLERIE 720, T 7D 1 ROFEIRFER I
fe )T @)TRD BN D. 6 \Zix7 7
D 1R E 2 IRDEIRE B E A B TR LT
5. ZZT2ROEEREKEIT—D—DD
T T OENOREDEAEET IO T 7 D%k
MNHWRED VIROEIRE I fo D25 L 72 5.

fo =N ©)
60

enl (m)

Displacen

Frequency (H3) w ¥

(1) longitudinal direction

K6 AR kLT yT

X6 L BN ERR CHIEM 2 BS54 L
7elEisgg (KRR CFRoR) TORELRY 7R JE
e f~7-. EFFmICBELTE, 2 20
[BlHRE CHRAY R B R DSHERR STV a2y,
X A ¥ al#E 190rpm Tl T 7 O 2 R DR
JEW L, 2 A YEEEH 370rpm TIET 7 O
1 ROBERBREE L TBY, BT
WPFHROEA L 63Hz Th b Z EVHB LT,
—JFRI%F N L CIE, 4 SoRlisik et
R EER I N TR Y, XEMRJE
WENLT 7 ORREEBE B LTS, Z
MR TE T, Fi2, XEEZREEEIT
63Hz 1Z2/Nx C,40Hz & 73Hz iR I hv7-.

(2) 1= S B s

IR CIUSE SN 18 D FTdh B 728,
BINEETHEON- 18 HMOT 7L T %
ELREDE CEARBEAEFH~T-. K72
HEREbEET7 /7R8I R ERT. Tk
LT ADOREN DS, 4 SOBAIREE %
BETAZLENTEE., TN EThOEAIRE
oW THEHAREE— FER-L 25,
84Hz OEEIT— NiImiMIIEE+5E— K
TholzlmOEBE LN L, TRLs
DOEFREET— F&2%E 2 [RT.

LE=3 | 43 5Hz

68.5Hz 73.5Hz B84Hz

Log Magnitude (EU)/(N)
=

0.0 40 80 120 160 200

Frequency Hz

M7 7oL VR



=2 EHEEDHEEERIHETE—F

Natural mode Natural mode
im {theoretical)

£212BWTIE, BEIERAY A YORNE
B & MHERE TV CRITEIZIR, T— NEHT
oozt #EIN TV IEEHE—
RIERZEHURETE—RFBIRELTRLT
W5, Z0OT— Rk e bigd 5 &, 43.5Hz
DNEARIZ[EHiE9 25 0 RDE— F, 68.5Hz
AR E T AAICREN T2 1.5 IROE—
K, 78.5Hz DMK {it: H IR EN 35 1
WDOE—RTHHEEZBND.

@FE®

HREh FE R T D N7 LR IREh 8k & I 52
e/ ONTEEARBMEZ IR L-Zb D%
# 3R,

*® 3 #iIRRBM L EFRIBDLE

Rolling test

Excitation test
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