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Abstract: This study dealt with a self-propelled spinach harvester, which is capable of carrying out sequential
harvesting work. This study aimed to find the cause of the harvester's occasional performance deterioration, which
occurs in the process of simplifying the hydraulic circuit, using a multi-domain analysis model. The study was
carried out in the following manner. First, a hydraulic system analysis model, which combines linear motion, rotary
motion, hydrodynamic behavior, and an electrical signal, was developed through SimulationX software, specialized
in multi-domain analysis. Second, a scenario for single behavior and coupled behavior was set out on an actuator
basis. Third, the flow rate of the hydraulic system, which is not required for the movement of the actuator, was
quantitatively analyzed. The results showed that a change in oil temperature was the cause of the harvester's
occasional performance deterioration. And the higher the oil temperature, the more serious the performance
deterioration, especially as the number of actuators operated simultaneously was small.
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Fig. 2 Self-propelled spinach harvester
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Fig. 4 Multi domain analysis model

% e
32 A AAE FeAst ol %*gd uR'l
I2E ez 3 Zojnh 74 WH 5l ooy
of A2 AFA A N 71?32_%1"%\51 EIE!
YZH OB E Ao} sl 2-&st3ith

A AFH AN obTA AT} FAL
Y ool S(idle) AHel A Azlol] 7halA s
HAassl) A% BHoE STAHYET
elol B 2 gsoiglet. oleld 47

Jelol A Py Aol AR, AeirIu Fae

i o

fr md 4z o
A Oh
@um

otol 5

sho] FPAaTel gho] 4D W 9oole
5ol hasolokd ol FUAH YA
BE E) Baz s fuEde] TS |
990, oleld fEENE BASY] A% a4 AU

© A Agjo] e Tk FAS Wl

X
i 30/60/90°C§ 2=

2 Ayl e A& FE3H
e Pt wALgjzwy HAyete e
70bare]a, B ZE= 2icc/reve} 20cc/revE B A& o]

IAH I, 1800pmeE 7t & fAshs 2Ho®
a4 Wy
4ol AH8-® &W BDF Methode] 1, 518 7

o
2= 1e-06, AHOAE= 1e-072 sﬁ*ﬁ*% Z13Y3H3

Table 1 Analysis scenario based on directional control valve signal

Operation classification D.CV1 D.CV2 D.CV3 D.CV4 D.CV5 D.CV6

signal signal signal signal signal signal
Left driving motor (turning motion) o] X X X X X
Right driving motor (turning motion) X 0 X X X X
Driving motors (maximum speed) 0] @) X X X X
Driving motors (medium speed) 0(50%) 0O(50%) X X X X
Conveyor (independent) X X ] X X X
Cutting device (independent) X X X 0 X X
Rotating device (independent) X X X X o] X
Lift (independent) X X X X X O
Cutting+Rotating X X X 0] O X
Conveyor+Cutting+Rotating X X @] 0 0 X
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