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The main components of whole stalk sugarcane harvester are divided into these parts: divid system, cutting system,
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bottleneck of restricting the promotion and development of the sugarcane harvester. Through the field investigation
and the treatment of feeding roller and output roller, it is indicated that the main form of the blockage of the logistics
channel in the process of the harvest of the sugarcane harvester. From harvesting machine own parameter setting,

1. Introduction

The sugarcane harvester generally includes, as shown in Figure 1, several
modules such as the cane support system, the cutting table system, the
feeding system, the stripping system, the power system and the control
system. The logistics channel congestion of sugarcane harvester is a
bottleneck problem which restricts the further development of sugarcane
harvester.

1 - divided system 2 - cutting system 3, 4 - feeding system 5,6,7 - stripping system 8 - auxiliary transp

system 8 - auxiliary transport system
Figure 1: Structure of whole stalk sugarcane harvester

In the process of harvesting, due to the mismatch between the conveying
speed and the production efficiency, congestion often occurs at the
connections between the cutting system and the feeding system, the
connections between the feeding system and the stripping system, and at
the exit of the logistics channel [1]. As a result, the operation efficiency and
harvest quality of the harvester are reduced directly. Experiments show
that the logistics congestion is not only caused by the mismatch of
efficiency of each organization. The logistics distribution irrationality of
the logistics channel is also the direct cause of logistics congestion.

2. LOGISTICS PROCESS TEST ANALYSIS

There are 3 main locations in the logistics process which are prone to
congestion, respectively, including connections between the cutting and

feeding systems, connections between the feeding system and the
stripping system, and at the exit of the logistics channel. Through the high-
speed photography test of the cutting table mechanism, the stripping
mechanism and the logistics outlet, it is centered that the distribution of
the logistics can be found.

2.1 Cutting table mechanism test analysis

Cutting system is the most important function mechanism, the
operation of it can directly affect the coming year of sugarcane output.
Because of the special structure of the cutting system, the double
rotating cutting causes the sugar cane to concentrate on the middle of
the logistics passage [2]. High speed photography captures the image
as shown in Figure 2. In the process of cutting, the harvester front right
direction clusters (Figure 2 (a) shows) were pushed into a certain angle
with the ground by the pressing roll (e.g. Figure 2 (b)), then cut by the
double cutter (Figure 2 (c) below). Due to the rotational motion of
pressing roller and the double head, the cane gather the central
logistics channel (Figure 2 (d) below). A large number of sugarcane in
the central distribution are easy to form central congestion.

(a) The sugarcane location

(b)The sugarcane was pressure down
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(d) The sugarcane was fed in
Figure 2: Cutting process image
2.2 Stripping system test analysis

The stripping system is one of the main functional systems of the
sugarcane harvester. The movement state of sugarcane in the stripping
system is the key factor that influences impurity rate of the harvester. At
the left after the stripping system install high an speed camera, as shown
in Figure 3 (ab), the sugarcane is mainly located in the middle of the
logistics corridor. The leaf brush deformation produces a blessing in the
sugarcane. As the leaf roller rotates, the sugar cane is fed into the next body
and the leaves of the cane are stripped. When a single sugar cane enters a
leaf brush gap, the leaf brush is of type U. But the leaf brush of more canes
is of type V with the decrease of contact area and contact force.

(@ (b)
Figure 3: Image of peeling process
2.3 Output port test analysis
Sugarcane harvester’s output port is easy to plug. In the field test, the
collected photographic material of the output port can also indicate in

harvester logistics channel, the congestion is the main "middle block", as
shown in figure 4 (a,b).

(b)

Figure 4: Image of output port
3. TEST OF CONVEYOR ROLLERS’ ABRASION AND DEFORMATION
3.1 Experiment principle

After the new production of the sugarcane harvester has been putinto use,
the flexible components installed on each input roll of the logistics channel
are used at the same time for the first maintenance. The greater number
of sugarcane, the greater the wear of flexible components, and the more
parallel sugarcane, the greater the deformation of flexible components.
Therefore, observing and collecting the amount of wear and tear of the
flexible components on the first maintenance can quantify the distribution
law of the sugarcane in the logistics corridor.

3.2 Experiment method

It is difficult to measure the wear and deformation of a single flexible
component when mounted on a harvester. The outline size of the flexible
components will deform two times during the disassembling process,
which will affect the result of the experiment. Therefore, in the
experiment, circumference of the feeding roller and the output roller,
which is easy to be measured, are the target of the test. The feeding roller
and the output roller are evenly divided and marked as 30 sampling
points, and the circumference of the shaft section of each sampling point
is measured 5 times, and the average value can be obtained [3].

3.3 Experimental result

The experimental result of conveyor rollers’ abrasion and deformation
and the measured roll, as shown in Figure 5 (a,b,c),both further show the
concentration effect of harvester logistics distribution. The wear and
deformation occurred in the middle part of some flexible components can
be observed by the naked eye.

(a)Prototype to be maintained
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(c) Experimental result
Figure 5: Test samples and results

4. EFFECT TEST OF CONCENTRATED DISTRIBUTION ON HARVEST
QUALITY

4.1 Experiment principle

As observed by previous experiments, when a large number of parallel
sugarcane enters the harvester logistics corridor, it is a certain degree of
central distribution that the sugarcane would show [4]. The more
sugarcane in parallel, the more obvious the degree of centrality. When the
efficiency of the front mechanism is greater than the working efficiency of
the back mechanism, the degree of centralized distribution of the logistics
channel can be controlled.

4.2 Experiment method

When the sugarcane harvest machine is finished, the impurity content is
taken as the reference standard. The experimental principle is to control
the concentration distribution of the logistics by controlling the operation
speed of the harvester feeding system and the stripping system [5].
Without changing the structure of the original sugarcane harvester, only
changing the parameter setting can improve the centralized distribution

[6].
4.3 Experimental result

By adjusting the cutting conveying speed, travel speed and advance speed
of the sugarcane harvester, the related variables are gradually increased
to improve the efficiency of the front part of the mechanism, and the
results of each set of data and impurity content are obtained [7,8]. Analysis
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of table 1 shows that to a certain extent, the pretreatment rate of
sugarcane harvester is increased, and the blockage rate of harvester is
reduced, the work efficiency is improved, and the impurity rate is reduced.

Table 1: Results of preprocessing speed and impurity content of
mechanism

Serial Cutter speed | Conveying Travel Impurity
number (rpm) speed (rpm) speed (mm/s | content
)
1 550 200 167 341
2 650 210 172 1.288
3 750 220 189 0.87
4 850 230 200 0.97

5. CONCLUSION

In this paper, the distribution law of distribution logistics of sugarcane
harvester was studied by means of high-speed photography and
experimental measurement. The effect of physical distribution of
sugarcane harvester on harvest quality was discussed. In the actual
operation of sugarcane harvester, the logistics distribution is in the middle
position, and the more obvious the central tendency is, the lower the
harvest quality of the harvester. Proper improvement of the pretreatment
rate of sugarcane harvester can reduce the congestion in the middle to a
certain extent, improve the working environment of the harvester and
increase the harvest rate.
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