HIO|RA|ABIZSE (J. of Biosystems Eng.)
Vol. 36, No. 6, pp.407~415 (2011. 12)
DOTL:http://dx.doi.org/10.5307/JBE.2011.36.6.407

Original Article

ISSN (Online) :
ISSN (Print) :

2234-1862
1738-1266

A 20| AM
o+ Mol Bz L 2222 47
ZENZ' - olAAl - MHF - 2T - wMS - AHF - ZLEfEr
sEATH AP edTerd wATE SSRUL vto] oA 2R et

Design of Roll—over Protection Structure for an Orchard Sprayer
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Damage to agricultural production caused by insects and diseases affects farming yields. The orchard sprayer is mainly
used in the country to protect the fruit in a large area, with less effort and at minimum cost. The excellent performance
of the air blast spray increases the fruit protection.

Chemical application in orchards has been accomplished by the orchard sprayers with air assist nozzles and a axial fan
in Korea. However, the orchard sprayers without ROPS resulted in severe injury or death when operators drive the sprayers
improperly on hilly orchard or farming road. This study was to develop a ROPS for the orchard sprayers improving farmer’s
safety. In this study, the accident case was used in analysing the design and building TOP structure of the orchard sprayer.
The maximum impact, body torsion frame structures including the driver's protection are also analysed for adherence to
safety regulations. The ROPS safety regulations according to the strength test results were established.

Keywords : Orchard sprayer, Rollover accident, Driver’s protection, Strength test, Air blast spray, ROPS
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Fig. 2 Measuring the inertia moment of the sprayer.
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(a) Peach orchard

(b) Farm road

Fig. 4 Rollover accident test scenes of orchard sprayer.

Table 1 Center of gravity and horizontal rollover angle of orchard sprayer

o . Horizontal rollover angle (Degree) Center of gravity (mm)
Pesticide tank Weight(N) - - - - - -
Right side Left side Horizontal Height Vertical

Empty

oL 1,204 35 38 660 650 2
Half

(250 L) 1,454 30 31 655 698 -3
Full

(500 L) 1,704 32 28 654 728 -17
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Table 2 High and low vibration cycle

High vibration cycle (2.366 sec)

Low vibration

cycle (2.444 sec)

Cycle Time (sec) Cycle Time (sec)

1 2.375 1 2.438

2 2.344 2 2.437

3 2.359 3 2.453

4 2.375 4 2.454

5 2.36 5 2.437

6 2.375 6 2.438

7 2.375 7 2.453

8 2.359 8 2.437

9 2.375 9 2.438

10 2.359 10 2.453

11 2.375 11 2.437

12 2.36
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Fig. 5 Moment of inertia measurements.
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Table 3 Specification of ROPS

Item Straight type Curve type
Dimension(WxH, mm) 1,350x950 1,330%950
Standard of pipe(mm) 40x40x3.5t 50x50%3.5t

600
TOAD 100 ; 100 LOAD

[ Safety zone ] o [Frontvwe;rv ]

Fig. 7 Safety zone of ROPS of orchard sprayer.

(a) Straight type

(b) Curved type

Fig. 8 Structure of ROPS of orchard sprayer.
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(a) ROPS of straight type

J. of Biosystems Eng. Vol. 36, No. 6.

(b) ROPS of curved type

Fig. 10 Deflection measurement point of ROPS.

Table 4 Deflection measurement of ROPS

ROPS of straight type (mm)

ROPS of curved type (mm)

Item

Front & rear Right & left Top & bottom Front & rear Right & left Top & bottom
Left +42 +122 +35 +248 +231 -6
Right +65 +120 +30 +86 +247 -10

(c) Side of curved type ROPS

(d) Front of curved type ROPS

Fig. 11 Test of safety zone for driver.
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