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FElement automation production these processes have found wide
application in modern agricultural engineering [1]. They are most obviously
represented in the design of grain harvesters, which are among the most complex
mobile technical means of the agro-industrial complex [2].

The automatic system for monitoring the condition of the main units and
the technological process of the combine includes visual and sound signaling units
[3]. Their purpose is to convert electrical signals from sensors and system units
into visible symbols (pictograms) on the information panel and simultaneously
give an intermittent sound signal [4]. These symbols correspond to the assembly
unit or unit of the combine where a malfunction has been detected [5].

The combine uses sensors for measuring the rotation speed of the shafts of
the working elements, piezoelectric sensors for indicating grain losses (Fig. 1),
contactless sensors for turning on the lenixes and the position of the unloading
auger (Fig. 2), pressure sensors, temperature sensors, etc. The speed indicator
sensors for the working parts allow the speed of the beater drum, cleaning fan,
engine crankshaft and other combine units to be determined and displayed on the
panel with an accuracy of up to 5% (Table 1).
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Table 1
Rotational speeds of the shafts of the combine’s working bodies
Controlled working element Nominal | Emergency | Number
speed, | frequency, | of teeth
1/min I/min on
sprocket
Engine crankshaft speed 1900 more than 6
2200 me-
her 1900
Cleaning fan speed up to no 6
1000
Speed of rotation of grain auger 382 305 6
Speed of rotation of the auger 352 265 6
Cleaning shaft rotation frequency 265 200 6
Rotation frequency of the IRS drum 3400 2900 1
Rotation frequency of straw walker shaft 199 150 6

Loss indication sensors are installed at the rear of the straw walker keys and
under the transport board of the cleaning system (Fig. 1). Figure 2 shows the grain
unloading lenix sensors.

The signals from all sensors are converted and fed to the information panel
mounted on the right front pillar of the cabin.

The combine harvester circuit includes a lock for engaging the bunker
unloading device drive. It prevents power transmission until the unloading auger
1s in the working position and prohibits the unloading auger from turning until the
drive is completely switched off.

Fig. 1. Grain loss sensors in cleaning
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Fig. 2. Unloading auger lenix sensors: 1, 2 — sensors; 3 — magnet holder; 4,
5 — clamps

:

- ; a 6

Fig. 3. Information panel PI-142: a — location of the panel; b — appearance
of the panel

For ease of use of the control system, a general failure indicator light is
attached to the steering column. When any channel is triggered, it starts to flash.

The sensors also signal when the bunker is full, when the bunker roof is
open, when the handbrake is on, when the main hydraulic system oil filter needs
to be replaced, etc.

Information panel (hereinafter PI) (Fig. 3) is intended for:

- collecting and processing information about the state of the combine’s
systems, units and components and displaying these parameters on the screen;

- generation of messages about emergency situations and failures in the
form of graphic, text, audio and speech information;

- bycalculation, storage and display of qualitative indicators of combine
harvester operation (operating time, distance traveled, harvested area, number of
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unloaded bunkers);

- automatic notification of the operator about the need for repairs or
routine maintenance of the combine;

- output, at the operator’s discretion, of text and graphic information about
recommended operating modes and adjustment parameters — adjusting the
combine to specific operating conditions;

- recording and long-term storage of information about failures and
deviations in the operation of systems with the ability to display this information
on a display and transmit it to a peripheral device connected via a USB port;

- displaying on demand a list and details of service centers;

- continuous monitoring of sensor circuits for open circuits and short
circuits to the housing and notification when such a failure occurs.

In the “MOVEMENT” mode, the screen constantly displays the signal
parameters and pictograms in the form of linear scales: driving speed (km/h); oil
pressure in the engine lubrication system (kg/cm?); engine coolant temperature
(°C); oil temperature in the hydrostatic transmission (°C); fuel level in the tank.

The screen displays the signal parameters and icons as digital values:
engine crankshaft speed (min'); position of the fuel supply rail when the analysis
of this channel is enabled.

When the parameter values go beyond the permissible limits, the icons that
conventionally represent this circuit are displayed by flashing, an audio and voice
notification is generated, and the icons on the front of the PI are illuminated.
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