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Investigation of Transmission Characteristics of Tractor Seat
Vibrations Using Vibration Path Analysis Method

o|F gt 45

J.Yi K. U. Kim

SUMMARY

This work was intended to investigate the effect of vibration transmission paths on the ride vibration of
tractors during the rotavating and transporting operations by applying the vibration path analysis method.
Accelerations at the cab mounts were measured during the rotavating and transporting operations. Ride
vibrations at the seat were than calculated using the measured accelerations at the cab mounts, and the
frequency response functions and inertances between the seat and cab mounts, which were derived
experimentally by the impact hammer test in static condition. The human sensitivity to vibration frequency
was also taken into consideration for the calculation of ride vibrations at the 1/3 octave center frequencies in
the frequency domain.

Vibrations transmitted through rear cab mounts affected more significantly the ride vibration of tractor. The
peak accelerations at the seat occurred at the frequencies of the engine and crank speed, and the frequency
induced by tire lugs on the road transportation. It was found that the rear cab mounts should be improved in
order to reduce the ride vibrations more effectively.

Keywords : Cab-suspension, Vibration path analysis, Inertance, Ride vibration.

1. M £ ZAbE b ATHA, 1993).
2t 2% BHAN P-AJt FHE= =29
EYEY AFFH 222 LAY A FEA AT 13 T AN GLEE 3l 4
A7) & 94%FS v EYEH IAYPL F2 = oA PYog AdsE IF AVAg FHAZ
I % e BEY E2M oFojxz; floy, A AFL oA FHA #Hrl FAE I £HA
A& A7 AL gl7] Wil ol ZHA oA A=W, 3y drl FXEe FAAANA AG
oF71® thekd Feje AdA AL FHE AFa He Y AE5EE 242 AAAD F dLE A
AEY F 9o "k ZulolH AAHT Y A A4 1F AUAE ELEE §3lo A
8 EdE 3 JEFL FAFZVF IS0 A Qe ALHY A HAHY Hrt ANE F
26319 8AIZF Uin2 FAE &= FEY e 3t YoM AR A AFEh 4F YL

This paper was submitted for publication in March 2001; reviewed and approved by the editorial board of KSAM in April
2001. The authors are Juwon Yi, former Graduate Student and Kyeong Uk Kim, Professor at the Seoul National University.
The comesponding author is K. U. Kim, Professor, Agriculturai Machinery Engineering Major Seoul National University,
441-744, Suwon Korea. E-mail: <kukim@plaza snu.ac.kr>.

-237—



#5714 8 =)

2RE FAFol A dEHE
7d 2 ¥ M (vibration path analysis, VPA)
o BAE & glen, oeig wus
AolA wth 2 gyge vAE Ang
Atk AF AAE VR 2 Age A A
Az& Adets 2ol A% aRHY Roe B
A0 2dee 53 AFANE VPA H§9) g
240l ZHA $ARE MM AR ug &
_4_110] e 472 df(e 27 4+ Q& Ao}
BoolTE VPA WHE M5 EdEe] B
AFel gARAA ALHE B2 Y vhe Ll
gt 7HRge EAE FHety, #a IE5&
Edes a4 & S HUE AN 9
o sAEHJYt E£g, EYE 2AF FAHE &
237 A% VPA Wyo A& 7}% 4E& gdstn
z} s o

ol o

o
—HﬂJzEH“

of & g I
o o o

SURRCEE) e

o

l_

2. AAA

A2 24 P89S A3t £29 Y 28
FHsE de g5 A7 £99 6 god,
o EdEY AFEH] HEH At BA 9
o,

Kim(1997) $& 7b217) 483 4% 38 o
et 220 Helolyn A2 WwHT
28 FYHAL, o WEE o3 F= 712
287 37 719 £8¢ #eE 4 dvkn &Y
t}. Fulford(1997) & &7 7190 &89 AL %
28 BHsE PPoRM T2 719 289 B9

28 BHsE dE @47 Adn sgen,

| et 2% WY AEE B4

—_

ie F=2E

Fysgen, 4 YAE A8se 7 SheEd

stk sk olsh o
o Aw Az 4 F2s 28
- 9ue Judoz Bistd ot ZHHY &
& dAg FFsa Aok

=4

—|"_;
r)«‘
£

dgo dg Fue ATEAE HA7
479 B 2Ug ol83ie 50 Hr o3

CEE RIS Ea_ieu A4 2 ok
W) AEE FHESL, oF HArsar] A%

A2 3% 2001 69

7t #88 vp 1 ok(Choy, 1998), 1% Az &
A s Hesxs gdriel, 2000).

S
e
2}
ot

o AFAE Y EFE 7xEE T

HAdez Ry 24 IAF AUAE o
Fotd 7x2E HAR Addr o] 4,
713 % ¥E TzE9 54 94X k AYAA
s °ﬂb‘lxl7} HeHs B27F N EAddctn
atd, kAAde AF AYAE A (DX} 2ol
Ztzte] F Ad BA2E Fid HEd AF A
vAe 4y gezAM yetd 5 gio.

N
p(w)= Z Pa(w)
i=l

o 71A,
p(w) = kXA AF oqA
pu(w) = A AF ¥g H2E Fsto
NPer HeEd AF A
Pi(w)et P, (W)= Fa5 wol wel BAsE ¥
Heoh EHE AAP A go] v :‘?:E——E— %
gt 71 P FEE0] FAE Y BLdE
nEEE Fata WF dUA dEge i o} &
EV JEF A A27r Ao i¥9A JF e A
2, % idA oLEE F3d kAPer Agd
AE AUA Puwie 4 Q)llMet Zel AH
dedA S48 IF dd s 24 Y
o oEEE §to g€ 7tEe Fog YE
4 5 9
Pu(W)=H (W) fi 2

A7IM, Ho(w)ye "HE gk SAHF &k Aolg
AE dE FFolxm ‘f,‘—.: HeE Qo zgse
Zh ot mekA, k A AN DA AF o2
' A Q)M do] 2dd

N
p(W) =D H, (W) f
i=l

—238-—-



VPAE o §¥ EdE H4 AFe Ad 84 73

A4 @ 4 )& o839 ZAZ4e NF AdEd ¥ e oeH Zo] 2P
A2 oig AF A & TIHE A (DA :

s} gt} Hg:.;_s ................................................ %)
Hy () = 28 o W 7 BFY Fus dde ANY @

f; ....................................... )] A9 0~80 Hze W2 st
T 42 g 1% A€ ¥ HuwWE T

s Basz HRE 449 Az dg a5 o0
A% 448 vmstel k A4S Wg we 2 _
gg nxE F2E old £ Qo). A28 Pog HPGHE 7MAYE FA3)7)

N e Seee & Ador Aud ag 4 AT A GLEE Aeldl g vl A8
U Pain® el AL & Add o spe O SRS BTk o e 49 Mol %3
E i Alole] AT AHY ¥4 H,(w)g zH ulLE | 31 B A7ty v]fo] Ag €Tk ¥ JdFolA

of &gt AU £, 8 Fatelol gk @ @y = TEES clUEAnerance)E ol §ed 23

o‘]k]\fj o]% )éﬁ;_-]?l uc}“ﬂ.g_i ;L.s}’ﬂq ;ﬂgi U]-—‘%E_Oﬂ Z—}'g's}"‘f‘: 7]'7ﬂ§1'3: g.’és}%:— Bo}.
He "3 olvdAr FHd5 $9 59
4 NE Mg 849 J}xIA9| AH g FHEA MHEe diF & xe] v E Yed

SheE ol stAYe] HEY o AR 1,9 2
B2 Ed UEE AEE 4,99 BAE G
zol EREL.

2t fEs g g5

A% WY #4E 2R+ 4% $4NnE o
o, 34 AulA sleEd Agse D

a; H, Hyp Hyy Hy) (/i
H4e 7ME45E 2H%E T £ UG F, A |~ |Hy Hyp Hypy Hy| |fo| oo, )
GelN 4oz Hgd WF duxe YEE @ |Ha Ha Hao Hul |/
e NEEed JEd & ged, 4 3)e 3 o Ha Ha Ho Hul Us
N 7HEEE ojgstd den zol Yed £ ¢
o N A7IM Hye jiA ol Eo] @ 7tAgw o
i WA sleEY UG 7hEE Alolg MG
B A R —— 5y HFEA K A¥e) Aag olgsod o Ao
' 28 78 4 g
olg yYNoz FHFW ULH Pot
Hii=% s e mee it eceresacnananstrestisartoratsatstrnnes (8)
{as} [H']{f} ....................................... (6)
fl Ag # $3 HpE 24EY, 3 ngEdA
=[H, Hy Hy Hy) Z3% NEEE o839 & Zo] 7t n2E
fj o Zgste HNES 7Y 5 Ak
ANA {a} = B 7HEE WH
- olo = f H, Hy, Hj Hy ™!
[Ha =i ®A mhessh 5 2 A= |Ha Ha Ho f (w) )
ole] M = S Hy Hy Hy Hy a;
fi H, Hy, Hyy Hy a,

{f} =i 9 nfEEq ZesE
Ry
Bo FEF VPAE AdsME 7Hz=Ee
EA4L nsidol ¢t Yy Fa$ B
4 7N E BN AFsn.

33 el A Hd gelE olg s 2
g tdsteie W A4 HEEE 233

rR N

N2
H o
r Im

—239-



BREA71A g =)

5. 48 X ¢ YH
b NE B2 M Oy EUE
P ATAHE 98 #5Y zs Bae =
W Dibel 41 ps EANE AF A B4 Uy
o

EYHZ HANGYd. F 1L AF 7g§ 2y g
doz AR EdE Y AY-e Yehd

Lt JtaEe T a5

43 ol e Atole] UEF HY g A v
B zgae JHEE APHoz AAEHY)
A3ted 19 19149 go] EPE ) A3 479

Table 1 Specifications of tractor used for
the vibration path analysis

Items Specifications
Rated power/speed 41 ps/2,600 rpm
Weight distribution Front 7 kN
Rear 10 kN
Tires Front 8-18 4PR
Rear 13.6-28 6PR
Gear Forward 16
Backward 16
PTO speed 588, 704, 1057,
1321 rpm
/
,//
y
~_
N
Acc.ll —
Impact
hammer
Mount 11

Mount [

Fig. 1 Schematic diagram for inertance

measurements.
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Table 2 Specifications of equipments for
vibration measurement

Equipment Specifications
Accelero- Sen.: 10£2% pC/m/sec’
meter Freq. range: 0.2-3500 Hz
Impact Sen.: 4 pC/N

h P Freq. range: 0-2000 Hz
ammer

Force range: 300-1000 N
Tape Freq. range: 0-10 kHz

recorder 16 bit quantization
Charge Freq. range: 0.3-40000 Hz
amplifier Max. input: 7 Vms
Signal 50 to 25600 line FFT
analyzer 25 kHz input module
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Frequency weighting curve for principal weightings in log scale
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Fig. 3 Frequency weighting curve for
principal weighting in log scale, Wi.
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vating operation.
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Fig. 10 Weighted seat acceleration for trans-
portation in field.
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Fig. 11 Weighted seat acceleration for
transportation on pavement.
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