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Development of Vibration Absorption Device for the

Transportation-Trailer System( 1)
— Characteristics for the existing vehicle —
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ABSTRACT

This study was aimed to identify how the main body vibration of power tiller will be transmitted to the
trailer, and to find out the basic information for demage reducing method of agricultural products during
transportation. The vertical vibration acceleration level was measured at 6 positions, i.e. engine, hitch, seat, and
three parts of trailer (front, middle, and rear) for the not driving but at the engine speeds of 1,000rpm and
driving at 0.35m/s. The results of this research could be summarized as follows;

1. For not driving, the accumulated acceleration level up to 120Hz was 50% of total accelerations at engine part,
and those were 28~41% at other parts. Those up to 40Hz were 20~30% at engine and hitch part, and 2~
8% at trailer part. And those up to 20Hz were 13~20% at engine and hitch part, and 1~4% at trailer part.

2. For the driving with 0.35m/s at paved road, the average vertical accelerations were in the range of 0.005~
0.058m/s>. The lowest value of 0.005m/s* was showed at engine part, and the value of 0.031~0.058m/s’ was
showed at trailer part.

3. For the driving with 0.35m/s, the accumulated value of average vertical accelerations showed the lowest value
at engine parts and showed 5 times value of engine part at trailer part, especially highest value at middle part
of trailer.

4. For the driving with 0.35m/s, the accumulated acceleration level up to 120Hz was 75% of total accelerations
at engine part, and those were 20~42% at other parts. And, those up to 20Hz and 40Hz were 24~26% at
engine part, and 0.1~0.6% at trailer part.

Keywords : Vertical acceleration, Vibration absorption, Power tiller-trailer system.
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Table 1 Specifications of the trailer used in
the study
Item Specifications
Load capacity (kg) 1,000
Length 3,470
Dimension of Width 1.360
trailer (mm) d
Height from surface 1,560
Dimension of Length 1,820
loading unit | Width 940
(mm) T Height 310
Tire pressure | Front 1.5
(kg/em’) | After 1.0
Tire size 6.00-16LT-6PR
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Fig. 2 Components of the vibration measur-

ing system.
Table 3 Specifications of the calibration
exciter
Type 4294
Level ACC. 10 m/s’(RMS)
Display 10 pm
Frequency 1592 Hz
Fig. 1 Sensing position of the vertical acce- Max. Load 08
lerations for the power tiller-trailer Automatic switch off time 103 sec
system.
Table 2 Specifications of the acceleration sensor and FFT analyzer
Acceleration sensor (1-D) FFT analyzer
Sensitivity 482 ~ 525mV/g Frequency Range 1~20 kiz
Measuring range t10g Conversion 24-bit DAC
Resonance frequency 22.0 Hz Dynamic range 110 db
Temperature range 0~65C Coupling AD(4 mA)
Transverse sensitivity 1.0% Dimensions(mm) 340 X 58 X295
Weight 4.9g
Calibration Exciter 159.2 Hz




571 A 88 A

Fig. 3 A view of calibration for the measur-
ing sensor.

Ch AEWE o 24

x

Petter(1998), Hinsch(1993), Slaughter(1993) 2] <
FANE T 2g FAE 3 Ao M 2

e S Sde AEhes aidel 2

g2 2Ase 9n, Bsl A% Fukiel 2%
4489 98 AL AsT Edsel 2
WHIES] F347) 7] 5 Aokt Hde) 44

A T )AL, d0Hz P Fokpe g
of, EnlE S8 22446 93ke uX=, 120Hz
wake) Zsigr) o, AT, A 59 44 24
JFe AE WA AA=e] glong of W
el Qi Rk ulgg selste s)E E#9
gl g FlsAe AAstg.

A ko] AL ull 20Hz Abele] HEF 43
V55 & 500Hze] Ful57lA] FEHoR J’\‘_‘I’}
Holeh. ol Ae PhRite] FHFEAA 500Hz ©
o Fopsrk 24Y dele AFIIEEe a7
ehbA) eskr] mholn

7S T8 FAT Sk =3
Ao] g#Fd AR Eddest A" A5

2 &4adle] sk Aew A4y

N
-

9e

Fstey o

£ AsFoes AEFANSES] 2718 FA3
I, BYFEIE F9EA A Age A

l
o

e A

of BAH AelelA Azle] Feol o}
3

%

3

H7AL7] AALEEE 1,000rpme] A H 3 A5
E Abeol A Z)H7 AR= Arelsl 7)#)7)

H°Hﬂ

A28 A2z 2003 4€

ot
i
=
B
N
o
o
R
do

e HFEE 500Hz
455},

_/I: lzi ],A:EL—_ <:La1 4>9_]. 71-1;}_
0.01m/s*oll 4 0.055m/s7kA) 2] W)
ZP-2o] 0.055m/s°E 7P A2,
o] AEREOZ g02lmis ©|glow, Egaly
REL 0.007m/s* A 0.015mys? L2 FteE &4
Holoh Edde] FHEEs AgPEe] s
ax, ¥4

¥
+
r.%

2yo] b AA Uehgek

Acceleration(m/52)

N

Trailes Trailes  Trailes
(front)  (mjddle) {rear)

Engine Hitch Seat

Sensing Position

Fig. 4 The average accelerations by the
sensing position at rated engine

horsepower.
AEFape W EANAE HFFAAE7E
o] Wzh= <y 59 2ok 545 ZE Ryl
BE AAEFIEEY g W Fakpei]

Erksxe) ghol 2A e Aa ¥& Fus
2 1 ko] FolAl: AFE Rolm, 120Hz
gsim @A etk AYL gy, 5
B AR ANEE SRRl Eeis

oh AEREL 380HzS] Hee) ol277kx] 1



24 Bl =7

— EiEngine!
HI(HRCh)
S1(Seat)

- Tlinailer : fiont)

Taluailer : mlddie)

dcceleration(m/s2)

00 300 w

Fregquency[Hz/

Fig. 5 Vertical accelerations by the sens-
ing position at rated engine horse-

2x=e dr, =3 02~03m/sl
2ele B2 e7EEr 2 A 2R E

ddeie Awk, 2, F% FES HF-E 100Hzo]
A 170Hz AE7HA] F-E=o] 99m 40Hzel A

120Hzol A & 5 el 08mise] ol2: £ R
7= ge,

Petter(1998), Hinsch(1993), Slaughter(1993) 52| <
T ARE wFe] AR £EEMe) ARAY o
8k u|Aths 120Hz Tk HE £AANENEE

D

o e FHEERER $4% A3 <a¥ e
7}, 120Hzo) ©lE7|7HA] RE &R R4 )

=8 s R ARRH] AFgNEE 443
T U A] B9e] e 34 zele glglon
AR o) wlstdE 14 ENA 1/I2AER A
vehd 95 Qe 20Hzo WA E oA F-¢] o)
ultel s 14olA 13622 HA eI, 40Hzo)
Well M= 1/5ellA 1212 AA Yebyrt. 2AA7E A
A= Ao 4] s o] AlEe] EydyR
AGEE Zrle AR @xs A 0.0m/s
Lﬂg]i x}\]-i_,] /‘/K]-oﬂ x]zo}- F tH_r]oﬂ 01\4

o7 FdE Qo)

72 vbH o 2 20Hz, 40Hz, 120Hz7HA19) 3 3t
< AA el dig B2 BAG AgEs <O 7>
I Zgkeh 120Hz "|uke] AEIEEIL 2] EE
Hlgo] xlFe s HA gk 50%E AA W
Yzl BFoME 28~41%F Aot 40Hz v
ghol A= AAFEI SIA R ZFo] 20~30%
€ AAYon, Egde] HA3 FEAME 2~8%
}A 8k, 20Hz7] bl A& <l

eob

]
I
R
2
e
z
ol
fjo

5 A ML)

AR5 B A FEL] AFe] 13~200%F AAPe
o, Efds] HAFg PEAHE 1~4%FE H]zFH
2 w]&& A3t 40Hz2} 20Hz "Rk A= <Al
F-2 B R AFIHERTL AR shE v]|Fo
#@A3] =it

—~—Hz
et »0he
- E0H
- B0 HL
10z
- 120H

s1

Fig. 6 The accumulated accelerations by
frequencies at rated engine horse-
wer.

T3

T2 E1

——20 Hz
-~ 40 Hz
—h— 120 Hz

St

Fig. 7 The accumulated accelerations rate
by frequencies at rated engine horse-
power.

47387 AAEEE 1000pme] FHHAF2
217} o) ALE 58 24
FAAETTHEEE <13
Eds & 0005~0058m/sz-—] Wl
of AAe} WAREE] 0.005msR TP HI, o



571 A 3 A

=1
=
=

D 0.06
2]
\ 008
£
004
2
‘E 0.03
S 002
3
S oo
0
Engine Hitch Seat  Trailes  Trailes Trailes
(front)  (mjddle) (rear)
Sensing Position

Fig. 8 The average accelerations when the
power tiller is driving at 0.35 m/s.

tgo] AERECR 0.027m/s°) 3} R
0.037m/s’0] 3L, EHUASFEL 0.031~0.058m/s
Azl o FA=G EddedMe T
2] Fol 7t 2 A= yehgr)

AgFopgo] wE SAAAE FFSAR57HE
=9 271 <a¥ 9% 2ok 539 diiEy ¥
Aol A HF #AAF7HEE P Y& Folgol
A AF7HEEe gre]l A veht A w& Fut
+2 248 1 gro] FolAls AL Boy
glde] FodHE-2 80Hz 120Hz HEOA FH3
2 #E UEWHT 2 o]Felx 500Hzel % #
7HA] 3~a4xE 22 €3 TR Yl

1m

H1 (Hich)

= 51 (Sea)
T1 (Traller:tront>
72 (Traller:midde)

Acceleration(m/ /%)

20
Fregquency/Hz/

Fig. 9 Vertical accelerations when the power
tiller is driving at 0.35m/s.
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