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Determination and Evalb@‘ ' of acoustic emission of 1TM 800 Tractor

- & Yousf Ahmadi
. B.?"am Ghamari and Kamran Kheiralipour

Abstract \b\

Today, most ag ral work is done with the help of different machines, and almost all people are
exposed to e%rations caused by these machines. The increase in vibrations can lead to disorders of
the muscul tal, neurological, circulatory and occupational diseases caused by vibration. In this
research, ibration of the ITM800 tractor chassis was examined in real conditions on the farm. The
amo Qvibration acceleration transmitted in the tractor seat position in the vertical direction (Z
dj& ) at four engine speed levels (1000, 1500, 2000 and 2500 rpm) in two gear ratios (gear 1 and
2)7and in two load and no load modes. Reviewed. The highest (rms) of vibration acceleration occurred
at 2500 rpm in load mode and in gear 2 at 4.8 m / s. The results showed that the effect of the main
factors of engine speed and gear position on the vibration level released from the tractor seat is tangible.
Therefore, with an engine speed ranging from 1,000 to 2,500 rpm and a gear ratio of 1 to 2, the average
(rms) of the vibration acceleration (rms) of the tractor seat increases. According to the information
obtained, it can be concluded that the effect of the engine speed change on reducing the vibration
acceleration on the tractor seat is more than the change of gearboxes. Therefore, the tractor
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manufacturers reduce the vibration of the chair to some extent by adopting engineering measures,
designing a driver's cabin or designing a driver's suspension system.

Keywords: ITM 800 Tractor, Vibration of the chair, Ergonomics, accelerate rms
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Table
s

N echnical specifications of ITM 800 Tractor
Type of engine  Cylinders Weight Cutting Grain tank capacity  Power (hp)
width (m) (lit)
Diesel 4 3190 4.25 126 82
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Figure 1: Vibration measurement in two modes with load and g load
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Figure 2: View of the vibration gauge and sensor
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Figure 3: How to connect the VipFation meter to the driver's seat
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Table 2: Describes the human response to the vibration it inflicted on him
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Figure 4: *nges in acceleration values in the time domain, vibration on the driver's seat relative to gear
ratio and engine times in unladed states
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Figure 5: Changes in acceleration values in the time domain, vibration onﬁriver's seat relative to gear
ratio and engine times in load state
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Figure 6: Vibration acceleration values for different engine speeds in unloaded mode
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Figure 7: Vibration acceleration values for differq@r??speeds in load mode
Sl )5 Cilida (LS w1 4 wqﬁ olia Y Sl
b slos,lsenl JJo 4 Wl oo o] e a5 0,10 (58420 g, 44 Sl 38 b ol (rmS) joolie 04 oo anlive a5 jslailesn

(rms) a3l cge a5 aidly Jialil Ho39e 90 (il 2 5V @l ge slace ju o0 0l (gt lom,s8 Sl (aalil e

, \ 33,5 oo 55515 oaiily Jato s 00l o3l )

f S5 Az

oo 5l ens parie ke ) gl eﬁ s 5 1550 195 shol ladele 51 o5 oaalive ol ooty ST b L
L}

U’“l"" ‘ul.».w(rms) ).M)LM L).aSJLo.A o&owjaﬁofﬁo AFARIH I IS )|)9.59.4 Sy w‘ﬁ‘bw‘ ij)}‘sbj

o,lg Loles )l Gliss malS 5 yg5g0 ", ).,l 45 Cd 5 Al lg e sl sty SleMbl 4y 4z g5 bl o tl38l ,eiSTS Jaso
4 (mSs) ool )l olis dolio b piomad aBb o onidaas alizie sboodis o 5l iy (95815 Joks oo
, ITM800 )9,.51 1 Pli..m 1555155 sasly yiolul o wads oals Las (V) Jsaz 50 o Lo slas lasliwl b ool Cawd

us...u L w‘@ S0 Jl?u‘ (emas W)Q J)L.D‘ asle G».n)l.w U""’le u.CLl uuLu ‘u‘).t‘ MLI‘SA u}‘ L ools! 693 cJls>
5‘5~M~e~°

.3%

SLUT 5256 s S|l S5 S le i 55 8T IS i3 ol (rizmad 5 (508 755 s8] ol s B e
oKl lislas bl (saes Bolo uaige g oollesd Slez yuaige

RUSE N} dl'...mLf‘_g.)j..\?U |) QL’LL:SJ ‘o.\.‘d‘) QJM "3,».Lu"" SIS ‘5>‘)Jal;5)5..5|j.> o..\.:)\) Q.:.glf@‘)b

S gy



10.

11.

12.

13.

14.

. Hep

&2y

Taghizadeh Ali Seraei, A., Tavakoli Hashtejin, D., Ghobadian, B. Analysis and Evaluation of
Vibration of Two-Shaft Tractors in Stationary Condition, Iranian Journal of Biological Engineering, Vol.
41, No. 1, 2010. (Persian).

Nasiri, A., Mohammadi, A., Beheshti, M., Azam, K., Hajizadeh R. Evaluation of Exposure of
Motorists of the Messier Ferguson Model 165 with Whole Body Vibration, Journal of Health and Safety,
Vol. 3, No. 3, Autumn 2013. (Persian).

Tagizadeh A., 2005. Investigation of the Effect of Vibration of Two-wheeler Tractor on User, Master's
Degree, Tarbiat Modares University, Tehran, Iran. (Persian).

Ahmadi A., Design and Evaluation of the Performance of the Semi-Active Suspension of the CNthe
Tractor, Agricultural Machinery Journal, Volume 5, Issue 1, First Semester, pp. 172-183. 2013. (@ﬁa‘ﬁ).
raeesi estbargh.A, Analysis and Vibration Analysis of Two-Wheeled Tractors and Its Red ns, First
National Conference on Agriculture, Environment and Food Security, March 2015, Jirof§lniversity.

(Persian). S
Jahanbakhshi, A., Ghamari, B., & Heidarbeigi, K. Analysis and Evaluation o Vibrational and
Pollution Condition of John Deere Combine Model 10551, Master's Degree, B nics Engineering,

Ilam University, Iran, (2016). (Persian).
Barber A., (1992) (Ed.)“(Eds.) HandBook of Noise and Vibrati_o ol, Elsevier electronic
publication.

Marsili, A., L. Ragni and G. Vassalini. 1998. Vibration and noise racked forestry vehicle. Journal
of Agricultural Engineering Research.70:295-306.
Tewari, V.K., Dewangan, K.N. and Subrata, K. (2004) rs Fatigue in Field Operation of Hand

Tractors. Biosystems Engineering 89 (1), 1-11.
ISO 2631-1. (1997) Mechanical vibration and sho IGation of human exposure to whole-body
vibration, ISO International standard. %_

ISO 5349-E. (1986) Mechanical vibration- Guigélifies for the measurement and the assessment of
human exposure to hand transmitted vibration International standard.

ISO 8041-E. (1993) Human respon e\ ration- measuring instrumentation, ISO International
standard. ‘-‘%

Barber T. S. (1978) a survey of tra? seating and postural requirements. Note No. DN/E/922/02005.

NIAE, Silsoe, England.
Dewangan K.N., and Te arﬁK. (2009a) Characteristics of hand-transmitted vibration of a hand
tractor used in three operatfanal®mode. international journal of industerial ergonomics 39: 239-245

. Dewangan K.N., and ari V.K. (2009b) Vibration energy absorption in the hand—arm system of

hand tractor operator ystems Engineering 3: 445-454.

. Futatsuka M.,@ S., Inaoka T., Nagano M., Shono M., Miyakita. T. (1998) Whole body

vibration and ffects in the agricultural machinery drivers. Industrial Health 36:127-132.
Gogliq ospodaric Z., Filipovic D., Djukic I. (2006) influence on operator's health of hand-
transmi ibrations from handles of a single-axle tractor. Ann Agric Environ Med 13: 33-38.

E. (2003) Kane’s equations for hap tic display of multi body systems. Vol. 3(2). Available
onlige at www.haptics-e.org

]{‘? on, D. N. L., Crolla D. A. (1986) Theoretical analysis of a semi-active suspension fitted to an off-
r

9

%__ ad vehicle. Vehicle System Dynamics.15:351-372.



