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Notranji hrup v sodobnih traktorskih

kabinah

Interior Noise Level of Contemporary Tractor Cabs

Bostjan Harl - Momir Lazovié

Zahteve za dolocitev notranjega hrupa traktorskih kabin so urejene po pravilnikih EEC za kolesne in
gozdne traktorje. Novi prototip traktorske kabine je bil narejen za novi tip traktorja, na katerem so bile opravljene
meritve notranjega hrupa glede na razlicne izolacijske materiale. Meritve so bile opravljene v primeru, ko so
bile vse odprtine na traktorju zaprte in odprte. Hitrost traktorja in vrtilna frekvenca motorja so bili v predvidenih
mejah. Nizja raven notranjega hrupa je bila dosezena z uporabo absorpcijskih in izolacijskih materialov za
razlicne frekvence. Nizja raven notranjega hrupa je bila dosezena z uporabo elasticnega obesa kabine na
Sasijo traktorja. Glede na potrebo po zmanjsanju notranjega hrupa so bile izvedene meritve za izboljsavo
traktorske sasije in kabine..
© 1999 Strojniski vestnik. Vse pravice pridrzane.

(Kljucne besede: traktorji, kabine vozil, hrup notranji, ukrepi protihrupni)
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:

: The requirements regarding the interior noise level of a cab for wheeled agricultural or forestry

: tractors are controlled by EEC regulations. A new prototype of tractor cab has been designed for new types of

| tractors, in which interior noise levels were measured using different types of isolation materials. Measure-

: ments were carried out while all openings of the tractor were closed, and also while all openings were left

i open. The speed of the tractor and the r.p.m. of the engine’s governor were held under defined limits. The

: interior noise level of the cab was moderated by using adequate absorbing and isolating materials for a

| defined frequency range. Lower interior noise levels were achieved by using elastic suspension between the

@ : tractor’s chassis and cab. To reduce interior noise levels some measures of modernization of the tractor’s @

1 chassis and cab were analyzed.

: © 1999 Journal of Mechanical Engineering. All rights reserved.

i (Keywords: tractors, cab, interior noise, antinoise measures)
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0 UvOD 0 INTRODUCTION
Notranji hrup traktorjev je urejen s The interior noise of wheeled agricultural or
Pravilnikom EEC 77/311 [ 1], ki predpisuje pogoje, forestry tractors is controlled by regulation 77/311 of the
metode in postopke meritev ter rezultate in kriterije EEC [1] which prescribes conditions, methods, and pro-

cedures of measurements, as well as data processing and
results validation. Contemporary tractor cabs are designed
to be a special driver’s space, which is fully separated
from the tractor chassis by elastic suspension. New se-
ries of tractor cabs have a flat floor, and all of the com-

veljavnosti rezultatov. Sodobne kabine traktorjev so
izdelane kot zasebni delovni prostor voznika, ki je
popolnoma lo¢en od Sasije traktorja z elasticnim
obesanjem. Traktorji prilagojeni tak3ni izvedbi kabine

imajo raven pod in vse krmilje namesceno v kabini, mand pedals in the cab are separated from the chassis. It
kar je zelo ugodno za reSevanje protihrupne izolacije. is a good solution regarding the problem of interior noise
To je poglavitni pogoj za upravi¢eno in smotrno reduction. On the other hand, an effective and rational
poseganje v prostor kabine zaradi ustreznih resitev approach regarding the absorption or isolation of interior
dusenja vibracij in hrupa. Elasti¢no obeganje kabine noise requires some modification or new design of cab

interior space. The elastic suspensions prevent transmis-
sion of vibrations from chassis to cab; together with ad-
equate materials for noise isolation and absorption, espe-
cially for elements that are near to the noise source, it is

preprecuje prenos vibracij od Sasije na kabino, kar
skupaj z ustrezno izolacijo posebej izpostavljenih
hrupnih povrsin kabine zagotavlja moznost za

dos§ganje predpisane ravni hrupa v notranjosti possible to achieve permitted cab interior noise.
kabine. In this study noise levels were measured in a
Hrup se preverja med voznjo pri popolnoma moving tractor. Measurements were made while dl

zaprtih odprtinah traktorja in pri popolnoma odprtih openings of the tractor were closed, and also when all
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odprtinah kabine traktorja pri hitrosti okrog 7,5 km/
h, ki jo zagotavlja doloc¢ena prestava v menjalniku
traktorja pri najvecji vrtilni frekvenci motorja.

1 POGOJ ZA MERITEV

Pogoji za meritev notranjega hrupa [1]
morg o biti izpolnjeni gledetraktorja, testne povrsine
in stanjaokolice.

1.1 Traktor

— mora biti neobremenjen, in brez pripadajocega
orodja,

— traktorski sistemi morajo biti napolnjeni z oljem,
tekocCino, gorivom, mazivom, namesceno mora
biti osnovno orodje in v njem voznik,

—  predpisane morgjo hiti pnevmatikeintlak zraka
v njih,

— motor, prenos in preme morgo biti ogreti na
delovno temperaturo,

—  zaluzije pred hladilnikom morajo biti odprte,

— medmeritvami nesmejo delovati: brisalci, gretje
- ventilatorji, odvzem moci,

— delovati morajo sistemi: ventilator za hlajenje
motorja, ¢rpalke za dovod goriva in maziva.

1.2 Preizkusna povrSina

— jenaodprti in mirni lokaciji, brez ovir v krogu s
premerom 50 m,

— osrednja preizkusna povrSina je v krogu s
premerom 20 m trda in ravna ter suha in
Cista,

— povrsina mora hiti brez dodatnega vzbujanja
hrupa.

1.3 Okalica

— vreme mora biti lepo, brez vetra ali s Sibkim
vetrom,

—  hrup okolice mora biti za 10 dB(A) man;jsi od
najnizjega hrupa traktorja.

1.4 Merjenjeravni hrupa

Mikrofon je treba postaviti znotraj kabine,
250 mm od sredis¢a sedeza levo ali desno glede na
najvecjo raven hrupa in ga usmeriti v smeri voznje
na visini 790 mm ter 150 mm naprej od referencne
tocke sedeza.

Raven hrupa se meri med vozZnjo traktorja
na merilni poti, trikrat pri vseh zaprtih nato pa odprtih
odprtinah na traktorski kabini v prestavi, ki pri
najvecji vrtilni frekvenci motorja daje priblizno
hitrost 7,5 km/h. Traktor je v tem primeru
neobremenjen (Anex II EEC).

Notranji hrup - Interior Noise Level

openings were left open. The velocity of the tractor
had to be about 7.5 km/h, to provide the maximum
r.p.m. of the tractor’s engine.

1 CONDITIONS FOR MEASUREMENT

Measurements of cab interior noise level
[1] must be carried out under the following
conditions.

1.1 Tractor

— must be unloaded and without tractor’s tools,

— al systemsmust be filled up with ail, liquids,
fuel, lubricant, and the basetoolsand driver fixed
in place,

— pneumatic shape must be defined and
corresponding air pressure considered,

— engine, transmission and axles must be warmed
to the work temperature,

— cooling louversin front of the radiator must be
opened,

— windscreen wipers, heating - ventilation and
power transfer are turned off,

— enginefan, fuel pumpsand lubricant circulation
are operational.

12 Test area

— openand sufficiently silent location, open space
of 50 mradius,

— central part of tested area must be at least 20 m
which is practically level, solid and flat, clean
and dry,

— surface of the track must be such so as not to
cause excessive tire noise.

1.3 Environment

— the weather must be fine and dry, calm or with
little wind,

— ambient noise level must be at least 10 dB(A)
below the noise level of the tractor.

1.4 Noiselevel measurements

The microphone must be located 250 mm
to the side of the center plane of the seat, on the side
where the highest noise level is encountered. The
microphone diaphragm must face forward and the
center of the microphone must be 790 mm above
and 150 mminfront of the seat reference point (SRP).

Measurements of interior noise level are
carried out on a traveling tractor, three times when
first all openings of the tractor are closed, and again
when al openings are left open. The speed of the
tractor must be given by the gear ratio of the gearbox,
which gives a velocity close to 7.5 km/h with
maximum engine r.p.m. According to Annex Il of
EEC regulation, measurementsof interior noiselevels
must be carried out on unloaded tractor.
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2 IZHODISCA

Studija in resevanje problemov protihrupne
zasCite sodobnih traktorskih kabin se za¢ne, ko so:
— potrjena varnostna konstrukcija traktorske
kabine kot izhodis¢e za vgradnjo protihrupne
zascCite,

— dolocen elasti¢ni sistem obesa kabine na Sasijo,

— doloc¢enain sprejetapoglavitnazamisel notranje
opreme kabine glede ergonomskih in
oblikovnih parametrov,

—  izbrani ustrezni protihrupni materiali za zvo¢no
izolacijo notranjosti kabine,

— druga izhodis¢a glede ucinkovite protihrupne
zascite.

2.1 Varnostna konstrukcija kabine

Nacin reSevanja protihrupne zascite kabine
je zelo odvisen od konéne izvedbe razli¢ice varnostne
konstrukeije kabine. Ustreznost varnostne konstrukcije
kabine oziroma trdnost njenega ogrodja je preverjena

na prevracanje po Pravilniku EEC 88/413 [2].

2 STARTING POINTS

Studying and solving problems of noise
protection in modern tractor cabs satswhenthereidare:
— aconfirmed safety structure of the tractor cab as

a starting-point for building noise protection,

— adefined elastic system of suspension between
the tractor’s chassis and cab,

— adefined and accepted base concept of the inte-
rior equipment of the cab, such as for ergonom-
ics and shape parameters,

— selected suitable anti-noise materials for noise
isolation in the interior of the cab,

— other points of departure for efficient noise pro-
tection.

2.1 Safety structure of acab

The way of solving noise problems of a cab
is mostly dependent upon the safety structure of the
cab. The suitability of a safety structure of a cab or
the strength of a skeleton is checked by roll-over ac-
cording to the regulation EEC 88/413 [2].

1553

f [
‘5; '
b~
Ln |
m |
|
i
669
-
l‘ .
o) o fo
_G\‘_ - — - I~
I c\ - - :
| S
I
t
1
Sl. 1. Varnostno ogrodje kabine
Fig. 1. Safety skeleton of cab
5.5.99, 12:30

156



Z ogrodjem kabine so dolocene vse makro
in mikro povrSine, ki jih je treba izolirati oziroma
dodatno dusiti, da bi bila dosezena predpisana raven
hrupa v notranjosti kabine (sl. 1).

2.2 Razmerjev notranjosti kabine

Notranje minimalne izmere kabine so
dolocene glede na prevracanje oziroma najman;jsi
nedotaknjeni prostor v kabini, ki $¢iti voznika pred
poskodbami pri obracanju traktorja v katerikoli
delovni ali prometni nesreci (sl. 2). Izhodisce za
dolocanje zasScCitenega prostora je referencna tocka
sedeza.

1 050 min.

Notranji hrup - Interior Noise Level

Within the skeleton of a cab, all macro- and
micro-surfaces are defined, which should be isolated
or extra muffled, so as to achieve the de desired level
of noise in the cab interior (Fig.1).

2.2 Proportion of cab interior

The interior minimum dimensions of the cab
depend on roll-over or the minimum untouched place
in the cab, in order to protect the driver in all cases of
injuries due to the tractor turning over while work-
ing or due to a traffic accident (Fig.2). The starting
point for defining the untouched area is the refer-
ence point of the seat.

stro
ceiling

1

desna s
right-hand cab wall

d
00 min,
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Sl. 2. Varnostni prostor v notranjosti kabine
Fig. 2. Safety place interior of cab

2.3 Obeskabine

Sodobni obes kabine je izveden s posebnimi
gumijastimi lezaji ali hidro elasticnimi lezaji,
zmoznimi, da prevzamejo in du$ijo vecino
frekvenénih spektrov vzbujajoc¢ih sil motorja,
transmisije ali koles. Taksni specialni lezaji (sl. 3),
ki so koni¢no montirani, prevzamejo vzbujajoce sile
iz vseh treh smeri. Prav tak$ni lezaji so namenjeni za
uporabo v avtomobilski industriji, posebej pa za
vgradnjo kabine na $asijo.

2.4 Protihrupni izolacijski/absor pcijski materiali

Za protihrupno izolacijo so uporabljeni danes
ze standardni absorpcijski materiali FAIST M1792
(sl.4) debeline 20 ali 40 mm, pa tudi izolacijski mate-
rial FAIST M 1735 (sl.5) debeline od 3 do 12 mm in
tezka folija debeline 3 mm. Glede zapiranja odprtin
na traktorju: vrata, vetrobransko steklo, druga stekla
in streha so izbrani materiali npr.: plocevine, poliester

2.3 Suspension between tractor’s chassisand cab

The modern suspension between a tractor’s
chassis and cab is formed with the help of special rub-
ber bearings or hydro-elastic bearings, capable of
dampening most frequency spectrums of vibrational
forces from the motor, transmission and wheels. These
special bearings (Fig.3), which are conic mounted, take
vibrational forces from all three directions. These kinds
of bearings are designed for use in the car industry
especially for building a cab on a chassis.

2.4 Anti-noise isolation/absor ption materials

The standard absorption material for anti-
noise isolation FAIST M1792 (thickness 20 or 40
mm) isused liketheisolation material FAIST M1735
(thicknessfrom 3to 12 mm) and heavy foil (thickness
3 mm) (see Fig. 4 and 5). As for closings opening
like the doors, and windscreen, other glasses and roof
materials are chosen such as sheet metal, polyester

.
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S1. 3. Gumijasti konicni leZaj obesa kabine na Sasijo traktorja
Fig. 3. Rubber-conic bearing of suspension between tractor’s cab on chassis

in stekla ustrezne debeline - plocevine od 1,5 do 2,0
mm, stekla pa debeline 5,0 mm. Tesnjenje vrat in oken,
ki se odpirajo, je izvedeno s posebnim tesnilnim
profilom. Tla¢na sila med ogrodjem kabine in tesnilno
gumo je precej mocna, s cimer smo odpravili vibracije
in tresenje delov, kar je bil pogosto vzrok za previsoko
raven hrupa.

zvoéni absorpeijski koeficient o
g
*

sound absorption coefficient o

and glasses suitable thickness (sheet metal from 1.5
to 2.0 mm, glass thickness of 5.0 mm). Sealing of
doors and windows is achieved through a special
profile. The pressure force between the skeleton of
the cab and the rubber on the profile is sufficiently
strong to prevent vibrations, which was previously a

frequent cause of high noise levels.
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Sl. 4. Karakteristika protihrupne obloge FAIST M1792/20
Fig. 4. Characteristic of anti-noise material FAIST M1792/20
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Fig. 5. Characteristic of anti-noise material FAIST M1735/3
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3 MERITEV NOTRANJEGA HRUPA
3.1 Hrup brez posebne priprave kabine

Razvita je kabina za vgradnjo na traktorje
od 34 do 52 kW. Narejena je po vseh zahtevah, ki
so dolocene pri nacrtu, pa tudi pri konstrukeijski
in tehnoloski izdelavi. V prvi fazi razvoja
prototipne kabine niso dokon¢no usklajena vsa
razmerja med deli kabine, ki se odpirajo, in
ogrodjem, zato je pricakovano, da bo emisija hrupa
vi$ja glede na mejno raven. Posebej kriticno mesto
je povezava sprednjega dela kabine oziroma
okrova armaturne plos¢e v kabini in motorja na
Sasiji traktorja. Oc¢itno je, kar so pokazale tudi
meritve, da je ta lokacija predvsem izpostavljena
hrupu motorja, kar pomeni tudi posebne ukrepe
za protihrupno izolacijo.

3.2 Protihrupni ukrepi

Zmanjsanje hrupa v notranjosti traktorske
kabine je izvedeno z uporabo posebnih absorpcijskih
in izolacijskih materialov na notranjih blatnikih in
podu kabine, tezko folijo v sprednji steni armaturne
plosce kabine, notranje strehe in dodatnim tesnjenjem
vseh oken in vrat.

Postavitev mikrofona: Mikrofon je
postavljen po navodilih tocke 1.4. Uporabljen je
merilnik zvoka CSL - 328/3 [3].

Merilne razmere:

- temperatura okolice 19 °C,

- vlaznost 85 %,

- hitrost vetra 1,3 m/s,

- hrup okolice 53,4 dB(A).

3.3 Hrup mirujocega traktorja

Hrup mirujocega traktorja je prikazan v
razpredelnici 1 in diagramu 1. Med meritvijo deluje
samo motor traktorja in ventilator za hlajenje
motorja.

3.4 Hrup traktorja med voZnjo

Hrup traktorja med voznjo je prikazan v
razpredelnici 2 in diagramu 2. Meritev je narejena
pri hitrosti traktorja 7,2 do 7,8 km/h in vrtilni
frekvenci motorja 2490 do 2520 min..

Dopustna najvecja (mejna) vrednost hrupa
traktorja je 86,0 dB(A) v primeru voznje v prestavi
menjalnika, ki zagotavlja hitrost priblizno 7,5 km/h
in najvecjo vrtilno frekvenco motorja.

Notranji hrup - Interior Noise Level

3MEASUREMENT OF INTERIOR NOISE LEVEL
3.1 Interior noiselevel without noise protection

The cab was developed as a prototype for
ingtallation on tractor’s chassis of 34 to 52 KW. It was
constructed by taking into consideration al of the
requirementswhich were defined by thecaly’sdesign. In
thefirst phase of development, therel ationshi psbetween
the opening cab parts and the skeleton of the cab did not
finally harmonize. The reason was that we expected a
high level of interior noiserelaiveto the required limits
of noiselevel. Anespecidly critical place ontractorsis
the connection between thefront pand of thecab, housing
theinstrument and thetractor’sengineand transmission.
Itwasvery clear that themeasured noiseleve inthat part
of the cab had the maximum level with regard to engine
noise. It meanswe must have especialy effectivemeans
for noise protection in this part of the cab.

3.2 Anti-noise measures

Reduction of theinterior noiselevel in the
tractor’s cab was achieved with the use of special
sound-absorbing and isolation material on the
interior mudguards and floor of the cab, with the
addition of heavy foil on the instrument panel
housing on theroof, and additional isolation of doors
and windows.

Position of microphone: The microphone
was located as described in section 1.4. The
microphone used was CSL - 328/3[3].

M easurement condition:

- environmental temperature 19 °C,

- humidity 85 %,

- wind speed 1.3 m/s,

- environmental noise level 53.4 dB(A).

3.3 Noiselevel for tractor in stationary condition

The noise level for the tractor in its
stationary conditionisshownin Table 1 and Diagram
1. During measuring only the engine and engine fan
were running.

3.4 Noise of traveling tractor

Noise of traveling tractor isshownin Table
2 and Diagram 2. The measurements were made for
speeds 7.2 to 7.8 km/h and 2490 to 2520 r.p.m.

The limit of interior noise level is 86.0
dB(A) in the case when thetractor travelsin the gear
ratio which provides speed nearest 7.5 km/h by
maximum engine r.p.m.
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Razpredelnica 1. Hrup mirujocega traktorja v dB(A4)
Table 1. Noise level for tractor in stationary condition dB(A)

vrsta odprtine brez protihrupnih oblog s protihrupno zastito
type of opening without noise protection with noise protection
a) vse odprtine zaprte 94,1 84,7
al openings closed
b) vse odprtine odprte 91,4 85,7
al openings opened
¢) odprto le zadnje steklo 91,3 85,1
rear window opened only
d) odprta obojavrata 95,1 90,2
both doors opened
€) odprtalelevavrata 93,2 89,5
the left door opened only

Diagram 1. Hrup mirujocega traktorja

Diagram 1. Noise level for tractor in stationary condition

100-
dB(A)

95+

901
85+

80+

75+

Razpredelnica 2. Hrup traktorja med voznjo v dB(A)
Table 2. Noise level of traveling tractor dB(A)

Obrez protihrupnih oblog
without noise protection

W s protihrupno zascito
with noise protection

vrsta odprtine brez protihrupnih oblog s protihrupno za¥ito
type of opening without noise protection with noise protection
a) vse odprtine zaprte 90,0 85,1
all openings closed
b) vse odprtine odprte (vrata ne) 90,9 85,7
all openings opened (doors not)
C) najvedja hitrost: vse zaprto / maximum speed: all closed
1. prestava 92,9 84,7
1% gear ratio
2. prestava 92,3 85,3
2" gear ratio
3. prestava 94,1 86,5
3 gear ratio
4. prestava 94,5 86,9
4" gear ratio
d) najvecja hitrost: vse odprto / maximum speed: all opened
1. prestava - 85,0
1% gear ratio
2. prestava — 85,2
2" gear ratio
3. prestava - 86,4
3" gear ratio
4, prestava - 86,6
4" gear ratio

5.5.99, 12:30
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Diagram 2. Hrup traktorja med voznjo
Diagram 2. Noise level of traveling tractor

Notranji hrup - Interior Noise Level

dB(a) 967

94

92+

901

Obrez protihrupnih oblog

88+
86
84+
82+
801
78

a b ¢l ¢c2 ¢3 c4 di

3.5 Meritve notranjega hrupa pri
obremenjenem traktorju

Test vleke ali obremenitve traktorja, pri
katerem traktor oddaja hrup, ki je za 1 dB(A) nad
tistim izmerjenim pri hitrosti okrog 7,5 km/h, je
preverjen v naslednjih razmerah (razpredelnica 3):

Razpredelnica 3. Meritve hrupa
Table 3. Measurement of noise

without noise protection

W s protihrupno zaséito
with noise protection

d3 d4

3.5 Measurement of interior noise level of a
loaded tractor

Interior noise levels were measured at the
load corresponding to the maximum noise level in
any gear other then in the case of the noise level at
7.5 km/h in which the noise level recorded is at 1
dB(A) above that recorded before (7.5 km/h). The
results of the measurements are showed in Table 3:

prestava sila na kljuki hitrost vrt. frek. | &.pog.os | raven dB(A) raven dB(A)
gear ratio | forceon hook speed r.p.m. driveaxles | vseodprto vse zaprto
kN km/h min™ dB(A) dB(A)
all opened all closed

1l 17,3 0,84 2528 2 86,0 88,0

11 24,2 0,83 2526 4 86,0 87,5

21 24,0 1,25 2520 4 86,0 88,0

31 24,3 1,83 2513 4 86,0 87,5

41 24,3 2,34 2507 4 85,5 87,5
11l 24,1 2,56 2506 4 85,5 87,5
211 24,2 3,79 2496 4 86,0 89,0
31l 16,7 5,69 2495 2 86,0 89,0
411 14,0 4,47 2401 2 85,0 89,5
411 13,3 7,83 2403 4 84,5 88,0
1111 11,1 9,56 2398 4 85,0 89,5
2111 6,7 15,27 2395 4 85,0 89,5
31l 3,8 23,1 2435 4 85,5 90,0

Rezultati meritev o€itno potrjujejo uspesno
resitev protihrupne zascite notranjosti kabine, ker so
v primeru obveznega testa vsi rezultati v predpisanih
mejah. Prvi sklop meritev iz tocke 3.4 na
neobremenjenem traktorju je dal rezultate meritev v
mejah, ki so predpisani po Anex Il EEC, in sicer 86,0
dB(A). V primeru meritev notranjega hrupa pri
obremenjenem traktorju je dovoljena najvisja raven
hrupa 90,0 dB(A).

161

The results of our measurements confirm
that an effective solution for cab interior noise
protection has been found because all measured data
were within allowed limits. Interior noise
measurements of the unloaded tractor were made by
[1] Annex 1. Thelimit of noiselevel inthe caseof a
loaded tractor is90 dB(A).
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4 SKLEPI

Notranji hrup kabine je predvsem odvisen
od izvedbe prednje stene kabine v obmocju okrova
armaturne plosce, ki je v neposredni povezavi s $asijo
traktorja. Najve¢ hrupa se prenasa v kabino prek
okrova armaturne plosée, kar zahteva posebno
previdnost pri izvedbi protihrupne zasc¢ite. Vgradnja
plo¢evine debeline 1,25 mm, tezke folije debeline 3
mm, material M1792/20 - 40 mm in umetno usnje
debeline 1,2 mm so bili dovolj za dosego zahtevane
ravni hrupa.

Protihrupne absorpcijske obloge
blatnikov (M1792/20 — 40 mm) in izolacijska
obloga poda (M1735/3 — 12 mm) so skupaj z
drugimi ukrepi v kabini pripomogli k zmanjsanju
notranjega hrupa.

Tudi elasti¢na povezava kabine in
traktorske Sasije prek koni¢nih gumijastih lezajev
je pozitivno vplivala na zmanjSanje ravni notranjega
hrupa kabine.

Glede traktorske Sasije je treba pricakovati
doloc¢ene spremembe na motorju in okrog njega,
menjalnika, reduktorjev in prem za znizanje ravni
hrupa nasploh, pa tudi notranjega hrupa. Resitve so
vgradnja tihih prenosnikov v sklope traktorja,
ustrezni materiali in togost okrova, duSilniki

[ DT [ |

4 CONCLUSION

The interior noise level of a cab is most
dependent upon the position of the front panel in the
location of the instrument panel housing whichisin
direct connection with the tractor’s chassis. The
highest noise level istransmitted from the engine to
the interior of the cab over the instrument panel
housing, and thereisthe need for special careat noise
protecting. A steel plate with thickness of 1.25 mm,
heavy fail of thickness 3 mm, absorption material M
1792/20 and artificial leather of thickness 1.2 mm
were enough for achieving the required noise level.

Anti-noise absorption foam glued inside
mudguards (M1792/20 - 40 mm) and isolation floor
coats (M1735/3 - 12 mm) were used for additionally
reducing the interior noise level.

Elastic connections between the cab and the
tractor’s chassis were done with rubber bearings.
Those solutions aso helped to reduce the interior
noise level.

With regard to a tractor’s chassis and
transmission, some modifications around and on the
tractor’sengine, gearbox, transfer casesand axleswith
the aim to reduce the noise level s should be expected.
In the future it may be possible to offer some new
solutionshy ingtalling silent componentsinthetractor’s
assembly, building with material of high noise
absorption and insulation, making housing of greater
stiffness, installing absorbers of torsion vibration, etc.
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