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Basic Study on the Vibratioﬁ of the Tractor used in Forestry Works (II)
Vibration of the Wheel-Type Tractor

Masza0o SHISHIUCHI

Summary : In this paper the author deals with the vibration of the logging wheel-type
tractor as compared with the crawler-type tractor’s vibration that was already reported in
the previous paperm.

He measured the vibration of the logging articulated tractor (total weight 6t) mostly
on the flat ground, in order to make clear the fundamental properties of the vibration
which appears at the tractor frame and on the driver’s seat.

The results obtained from this test are summarized as follows:

1) The vibration of the wheel-type tractor running on the forest ground and on the
gravel road was more moderate in its intensity than that of the crawler-type tractor:
the average amplitude of acceleration “a” was always smaller than a half of that of the
crawler-type tractor in the vertical direction and in the horizontal direction.

On the flat ground the riding comfort of the driver’s seat, which is defined by the
vertical vibration, was almost equal to that of the automobile. In this case the maximum
coefficient value of the riding comfort was not beyond “5”. (Fig. 5)

In every direction of vibration, the value of “a” on the gravel road was 1.2~1.4 times
as large as that on the two kinds of forest ground (namely on the bare forest ground and
on the covered forest ground with bamboo grass), and it was arranged in the following
order of intensity: “up and down” direction > “right and left” direction>“to and fro” direc-
tion. (Fig. 2~4)

2) The predominant vibration at the tractor frame or on the chassis could be analysed
into two elements: one was the forced vibration with high frequency of 64~65Hz (caused
by the engine) and the other was the self-induced vibration with lower frequency, whose
value was 3Hz in the vertical direction and 1.5Hz in the horizontal direction, which
were always independent on the tractor speed. But on the driver’s seat the former (high-
frequency vibration) was scarcely observed. (Fig. 6)

3) The absorptive effect of the chattering vibration in the driver’s seat was sufficient,
but on the contrary the absorption of the self-induced vibration was scarcely found.

The self-induced vibration which appeared on the driver’s seat under high speed of
the tractor on the rough road must be discussed. The maximum values of its acceleration
were observed in three directions, such as “up and down”, “right and left”, and “to and
fro” showing 0.5g, 0.6g, and 0.4g respectively. Therefore, as the favourable preventive
measures against the self-induced vibration the author recognized the necessity for impro-
vement of the driver’s seat to make it as comfortable as possible.
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Table 1. Specifications of test tractor
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Fig. 1. Acceleration of the tractor running on the gravel road
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Fig. 2. Relation between the tractor speed (V) and the average frequency (f) or the
average amplitude of acceleration (@) in “up and down” direction
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Fig. 3. Relation between the tractor speed (V) and the average frequency (f) or the
average amplitude of acceleration (a) in “right and left” direction
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