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ABSTRACT:

The paper proposes an analysis of vibrations within many Romanian and foreign harvesters
provided with tangential threshing unit, watching the influence which these ones have on the
human operator's health. The determination of vibrations has been performed on the basis of
accelerations measured at various frequencies, on the three directions: x, y and z (by means of the
accelerometers mounted on the main working parts of the harvester), tracing the nomographs
representing the limits up to which, these are not dangerous for the operator's health.
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1. INTRODUCTION

Vibrations are dynamic phenomena, which appear in elastic or quasi-elastic
media after a local excitation and which are manifested by propagating the
excitation within the medium under the form of some elastic oscillations. This,
depending on the dynamics of the phenomenon there are met vibrations with low
variation frequencies characteristic to the mechanical structures the construction
structures and the earthquake waves, as well as vibrations with high variation
frequencies.

The vibration measuring was performed on the following cereal harvesting
machines with a tangential threshing unit: SEMA 140 M, NEW HOLLAND TC 56, TOPLINER
4075, NEW HOLLAND TX 66, LAVERDA L 6261, BIZON RECORD Z 058, in two conditions: at
stationary and during work, by using fransducers for each of the following harverster
working parts: thresher, header, chassis and the operator's chair. On the basis of the
values of longitudinal, cross and vertical accelerations measured to various frequencies
in the two operating conditions of the harvester (at stationary and during work) it is
established the effect of the vibrations on each of these parts and, finally, cumulated,
the vibrations sent to the operator's chair, the nomograms being to be traced and
being to be established the range with the limits up to which they are not dangerous for the
operators health.

105



ANNALS OF THE FACULTY OF ENGINEERING HUNEDOARA - 2006 TOME IV. Fascicole 1

2. TESTS RESULTS

The results of the determinations on the vibrations sent to the chair of the
harvester SEMA 140M are shown in table 1, fig. 1 and 2. On the basis of the values of
Qx, Qy, Oz accelerations measured at various frequencies and within the three
possible conditions of the harvester operation (at stationary turing transport and
work, some graphical representations have been performed. At stationary the
accelerations, which have appeared were very low and from the nomograms with
the admissible limits given by ISO 2631-78 it results that the operator can work without
any danger for over 24 hours.

During the effective work (the coupled thresher) the biggest accelerations
were registered on a longitudinal direction, respectively 0,18 m/sq.s at 2.5 Hz. It results
that the operator could work ceaselessly, without any danger, for maximum 16 hours.
During transport the vertical accelerations were the highest, reaching 1.05 m/sq.s at
the frequency of 3.15 Hz, so the danger for the operator occurs only if the harvester
runs ceaselessly for over 1.5 hours.

Table 1 - Accelerations measured on the three directions
for the harvester SEMA 140M
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Figure 1 - Longitudinal and cross accelerations at stationary,
during work and fransport (SEMA 140M)
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Figure 2 - Vertical accelerations at stationary, during work and transport
(SEMA 140M)

The results of the determinations on the vibrations sent to the chair of the
harvester NEW HOLLAND TC 56 are shown in table 2, fig. 3 and 4. Both at stationary
and during the effective work, the accelerations were low, resulting in the operator's
work without any danger for over 20 hours. During transport the vertical accelerations
were the highest, reaching 0.18 m/sq.s at 8 Hz frequency, so the danger for the
operator occurs only if the harvester runs ceaselessly for over 16 hours.

for the harvester NEW HOLLAND TC 56

Table 2 - Accelerations measured on the three directions
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The results of the determinations on the vibrations sent to the chair of the harvester
DEUTZ-FAHR TopLiner 4075 are shown in table 3, fig., 5 and 6. At stationary the operator
can work without any danger for over 24 hours and during effective work - for
maximum 20 hours (0.13 m/sq. s at 1.25 Hz). During transport the maximum vertical
accelerations were 0.64 m/sq.s at 2.5 Hz and the cross ones 0.39 m/sq.s at 1.25 Hz,
resulting in a danger for the operator if the harvester runs ceaselessly for over 3 hours.
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Figure 4 - Vertical accelerations at stationary,
during work and transport (NH TC 56)

Table 3 - Accelerations measured on the three directions
for the harvester DETUZ - FAHR Top Liner 4075
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Figure 5 - Longitudinal and cross accelerations at stationary,
during work and fransport (DF Top Liner 4075)

Figure 6 - Vertical accelerations at stationary,
during work and fransport (DF Top Liner 4075)
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Table 4 - Accelerations measured on the three directions for the harvester LAVERDA L 626 1
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The results of the determinations on the vibrations sent to the chair of the harvester
LAVERDA L 626l are shown in table 4 figures 7 and 8. At stationary the operator can work
without any danger for over 24 hours and during effective work for maximum 18 hours (0.13
m/sq.at 2.0 Hz). During transport the maximum vertical accelerations were 1.44 m/sq.s at 20
Hz and the cross ones - 0.74 m/sq.s at 2.0 Hz resulting in a danger for the operator if the
harvester runs ceaselessly for over 1.5 hours.

a,, a, [m/s?]

14
1,3 4
1,2 4
11 4
1 25 min
0o /1A
0,8 -
g
07 L 1h
[l v
o6 ) "
1
o054 °®
]
04t? 125h
[}
031, 14h RN
024, Q| 4 -
’ 4 L P
o1 ™ !;b.‘;
0l ‘ ‘ ‘ ‘ ] ‘ ‘ ‘ —f [Hz]
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

—— G — —— * = = m om = = om

Figure 7 - Longitudinal and cross accelerations at stationary,
during work and transport (LAVERDA L626 1)
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Figure 8 - Vertical accelerations at stationary,
during work and fransport (LAVERDA L626 1)

The results of the determinations on the vibrations sent to the chair of the harvester NEW
HOLLAND TX66 are shown in table 5, figures 9 and 10. At stationary the operator can work
without any danger for over 24 hours and during effective work for max. 6 hours (0.16 m/sq.s at
1.25 Hz - cross accelerations). During fransport the maximum accelerations were the vertical
ones, reaching the value 0.55 m/sq.s at 2.5 Hz and they result in the operator's being in danger if
the harvester runs ceaselessly for over 4 hours.
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Table 5 - Accelerations measured on the three directions for the harvester NEW HOLLAND
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3. CONCLUSIONS

From the analysis of the vibrations sent to the working parts of the five harvesters

at their chair it results as follows:

a

the maximum values of the longitudinal accelerations - ax (table 1) were
registered for the harvester SEMA 140M during work, and they were 0.18 [m/sq.s]
at 2.5 Hz, this means that the operator can work ceaselessly, without any danger,
for maximum 16 hours.

the maximum values of the cross accelerations - ay (fable 4) were registered for
the harvester LAVERDA L 6261, during transport, and they were 0.74 [m/sq.s] at 2.0
Hz, this means that the operator can work ceaselessly, without any danger, for
maximum 1,5 hour.

the maximum values of the vertical accelerations - a. were registered for the
harvesters SEMA 140M (1.44 m/sq.s at 20 Hz - table 1) and LAVERDA L 6261 (1.05
m/sq.s at 3.15 Hz - table 4), during transport, this means that the operator can work
ceaselessly, without any danger, for max. 1.5 hour.
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