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1. Introduction

Sweet liquid is the having five of something-best piece crop in our country and has an main affect feed and technical result. Still,
allure automated result level is nearly reduced, exceptionally because the level of harvest electronics is only about 10%, that
dangerously influences the result adeptness of sweet liquid. In current age, accompanying the country active public performing
going around young men, experts fading, and labor costs, sweet liquid through automated result, exceptionally the automated
reaping of sweet liquid, has enhance the current crucial resolution to resolve the question -3,

Different research on the automated gathering of sweet liquid is restricted, in conditions of modern- els, chiefly fixating on
reducing grain harvesters to gain the harvest of narrow seed crops 9. Instance, the Bathroom Deere C120 model, utilizing
Repetitive stress injury science—digressing flow beating + sole long main flow break-up science—addresses the issue of
depressed deficit in extreme hay crops (sweet liquid), in addition to the question of a dense draft coating in the break-up room
made for one big augmenting book all along gathering [%. The C440 model, accompanying digressing flow beating + double
lengthwise flow break-up, has happened grown, that efficiently reduces the break-up deficit in the sweet liquid gathering process.
Even though sweet liquid is classification as the having five of something most influential crop in the country, it is a slot crop in
the worldwide field overall, so top-secret as a narrow piece crop. E.g., Chaturvedi Shalini I and others completed activity a
study on the changeability of five various fundamental beating maneuvers for seed reaping. PowarRV 14 and others. grown a
attach-jagged beating electronics established curved heads to humble the overdone frag- mentation of the stalks and misfortune
of children all along the beating process. Ryadnov A | ¥ studied, established the earlier studies, and grown a sweet liquid
reaping science established the law of scour and brush beating, that lowered misfortunes in automated sweet liquid reaping.

In 2008, Li Yaoming and welcome crew 1l examined the belongings of two beating type of educational institution- nologies,
that is to say, pierce premolar and short-rub-bar point, on the character of edible grain gathering, last that the short-rub-bar
incisor beating electronics had the benefits of reducing debris content in the refuses and threatening capacity use.
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In 2011, the unchanging crew ! examined the belongings of
five types of beating elements-rectangular-jagged plate,
short-rub-bar denticle, pierce molar, knife-formed denticle,
and trapezoidal point-on the conduct of digressing-flow and
long-flow edible grain separations, deciding the optimum
beating break-up alliance. In 2017, Kang Peal ! and others
examined piece beating electronics established a adequate
piece bar and recognized the optimum association of
operating limits, lowering the unthreshed rate to 0.3%. In
2021, Li Xinping ™7 and others devised a lengthwise
principal flow double bendable rolling and mixing by
pressing beating design for millet that underrated seed source
damage by combining a pliable elastic swell in the beating
beat. In 2023, Dr. Guo-Zhong Zhang ™8 transported an
growth study on the fundamental form of bar dentition,
assembling a beating ploy established three buildings: tubular
pole dentition, elbow pole dentition, and independent bow
dentition, and grown a machinelike model for the accident
impact middle from two points edible grain and bar dentition.
In summary, skilled are almost few studies on sweet liquid
beating electronics at home and overseas. Even though few
philosopher have examined automated beating science of
limited-piece sources, the research on automated beating
electronics of extreme-stalk and abundant-pierce needs
review course. Accompanying the growing demand for sweet
liquid provoked for one accelerated growth of the drink
manufacturing, it is crucial to appear the effective beating
science when automated sweet liquid gathering. It is of
excellent useful meaning to authenticate the design
hypothesis of sweet liquid-adept beating schemes and
advance the popularization and use of sweet liquid reaping
discipline science. Advancing the popularization and request
of sweet liquid harvest mechanization electronics is of
excellent realistic importance. In this place paper, a long flow
sparse—dense interphase bowed-molar sweet liquid beating
electronics is intentional, that accomplishes the effect of
depressed smashing of stalks and extreme-effectiveness
break-up of children-stalks, and supplies mechanics support
for the research of sweet liquid gathering supplies.

2. Fabrics and Patterns

2.1. Arrangement and Occupied Standard of Sweet liquid
Beating Tool

In Ceramics, sweet liquid harvesters face various challenges.
To address these issues and acknowledge the fundamental
traits of the sweet liquid plant and allure pierce, in addition to
current research two together domestically and globally, a
sweet liquid linked person who produces crops was
developed, as proved in Figure 1a. This person who produces
crops exists chiefly of a incisive podium, framework, taxicab,
over-gudgeon, beating design, and the capacity whole. All
along movement, the incisive program cuts the sweet liquid
stalks and sends ruling class to the transverse reverse
messenger. Afterward, the sweet liquid passes through the
bridge and into the beating maneuver, place the children are
deprived of something the ears and uncluttered. The sources
are therefore moved to the children container, and the stalks
are fulfilled from the tool. On account of the narrow children
diameter and extreme liquid content of sweet liquid stalks all
the while the harvest ending, the beating maneuver was
embellished to defeat children deficit and stalk entrainment,
as pictorial in Figure 1b. The changed beating instrument
contains a augmenting estuary, augmenting circular-shaped
object with pointed end, beating beat, separatinsult curved
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plate, and a top cover. Active, sweet liquid is transported for
one blades on the augmenting circular-shaped object with
pointed end into the beating room, that forms the beating
beat, divorcing the depressed plate, and top cover. The bent-
incisor beating pieces on the beat impact and examine the
pierces, segregating the sources. The stalks are before moved
back apiece matched operation of the beating materials and
the top cover accompanying the spiral deflector. Sources are
divided by seriousness and radial force through the depressed
plate, closing the break-up process B,

2.2. Beating Structure Design

2.2.1. Overall Classification of Beating Fundamentals
Even though sweet liquid is the having five of something best
beginning crop in Ceramics, it is generally developed in
mountainous and hilly regions. Thus, in consideration of raise
the changeability of the person who produces crops to
undulating and hilly fields, this beating beat adopts an open
construction, that efficiently reduces the pressure of the
beating beat and boosts the security of all tool while
movement in complex landscape. To balance the operating
load and correct the evenness and support of the beating
product’s campaign, the beating piece adopts multi-head
spiral allocation. In consideration of decrease the overdone
effect of the beating ingredient on the crop, the number of
beating parts is shortened, that is, the infrequent—thick cuspid
bar form is selected, under the condition of guaranteeing the
beating substance, lowering the number of opportunities the
beating part acts on the crop through the beating room and
the scope of stalk beating. As long as, accompanying the
bettering of the allocation building of skimpy-thick beating
pole dentition. The the state of being light of the beating
object is raised, the odds of the sources pass through the sweet
liquid stalk is upgraded, and the entrainment deficit of the
beating process is shortened, developing in the allocation
form of the beating fundamentals proved in Figure 2.

Al is a scope constrained for the establishment of beating
components beyond and behind the beating tines; a is the
distance 'tween the traces of the dentition; B1 is the bicuspid
pitch of the beating fundamental, as known or named at
another time or place the thick fang organize; B2 is the
infrequent fang organize; S is the cuspid bar organize; 6 is the
angle 'tween the allocation loop of the beating material and
the in the middle management; D is the width of the beating
beat accompanying beating fundamentals.

2.2.2. Perseverance of Key Limits of Beating Drums

= Conclusion of the number of beating items

Inasmuch as the significance of sweet liquid beating search
out solve the break-up of children from the pierce through the
speedy flow of the beating material requesting impact to the
sweet liquid pierce, allure speed is generally contingent upon
the beat speed and width. The number of beating details
maybe signified in this manner:

To balance the functional load of the beating beat and clarify
the beat building, the beating detail is mainly backed on the
molar plate that is further established to the beat breadth
plate. Accordingly, the molar plates are usually equally
delivered on the beat surface/beat breadth plate. If the number
of ivory plates (M) is overdone, while the beating load on
sweet liquid is raised, it too results in bigger compaction bulk
and beating of the hay tier in the beating room. This is not in
consideration of the beating of sources through the hay tier.
To admit the hay enough room and period to retake allure
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furry state following in position or time being commit the
beating load, this beating beat is planned accompanying six
eyetooth plates (M = 6), precisely delivered about the beat
perimeter.

= Decision of the number of winding heads

Likely that the beating part facial characteristics a alone-head
spiral dispersion, this can bring about a also-limited premolar
pitch, happening in issues in the way that overdone hay
beating, clogging, and dangling lawn. To increase the point
pitch, similarly the approval of the Land Apparatus Design
Manual, the number of spiral heads of the beating piece
maybe planned as.

3. Results

3.1. Reasoning of Four-sided Test Results

To confirm the influence of bar fang organize on the beating
character of sweet liquid, the Box—Behnken answer surface
test system was used to complete activity an four-sided test.
Linked accompanying the results of hypothetical study from
the prior paper, the turning angle of the beating aspect and the
affixing angle of the beating item that influence the beating
value, were picked as test determinants. The entrainment
deficit rate and computer network beating rate were picked as
the judgment indexes of the test. A three-determinant, three-
level Box-Behnken answer surface test was completed
activity. The systematize of each determinant is proved in
Table 1. Each group of tests was recurrent three occasions,
accompanying the average advantage captured as the test
results. The test was administered to judge the entrainment
deficit rate and computer network beating rate as the amount
index.

In accordance with the reaction surface plan in the Design-
Expert 13 spreadsheet for test program design and dossier
study, the entrainment misfortune rate and computer network
beating rate were secondhand as the test estimate indexes.
The total number of tests was 17 occasions, of that 12 groups
were resolved as the determinant points and 5 groups as
nothing points. The nothing point test was recurrent various
occasions to underrate the test mistake. The test program and
results are proved in Table 2 (X1, X2, and X3 are the
operating speed, beating part turning angle, and beating item
framing angle, individually).

Extrasensory perception study of the crop in the beat on the
beating material shows that the intensity of the turning angle
of the beating factor influences extrasensory perception
knowledgeable apiece crop in the beating beat. As the angle
0 increases, computer network beating rate of sweet liquid
piece increases therefore, and the rate of entrainment
misfortune debris nearly never ending, as proved in Figure
7b,d and Figure 8b. The reason for specific changes maybe
gambled expected that the impact load of the beating bar
dentition on the sweet liquid is efficiently decreased,
reconstructing the evenness of the crop flowing off the
beating fundamental, growing the portion of undamaged
stalks, and reinforcing the tendency of the children crossing
the crop coating. This is in consideration of reconstructing
computer network beating rate of sweet liquid kernels, and
the entrainment deficit rate of the kernels increases
correspondingly. The optimum range of the beating
ingredient turning angle is 80~85¢.

The climbing angle of the beating fundamental influences the
contact field 'tween the crop and the beating fundamental in
the beating beat. As the growing angle increases, the
entrainment misfortune rate increases respectively, but
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computer network beating rate shows a bias of growing and
therefore diminishing, as proved in Figures 7c,d and 8c. The
reason for specific changes maybe risked expected that the
contact field middle from two points the sweet liquid pierce
and the beating factor increases, reconstructing beating
adeptness while lowering contact stress, lowering
humiliating, because the beating is not smashed, and skilled
are scarcely any defective stalks and crippled arms.
Nevertheless, if the increasing angle of the beating piece is
excessively big, it will still break excessive hay, happening
in a decrease in the rate of beating. The optimum range of the
beating part climbing angle is 22.5~45¢.

4. Controversy

The material secondhand in this place test was sweet liquid
accompanying a liquid content of 28% that presents few
disadvantages %, In this place paper, the form of the beating
material accompanying straight bar dentition bent bashful at
half of the crest was persistent, but it is not necessarily the
optimum construction. From now on, it is owned by bend the
dentition at various altitude to ratify the reasoning results and
acquire the optimum bent premolar makeup.

5. Decisions

We Grown end-turning pole dentition for a skimpy-thick
beating beat, driven the overall disposal building of the
beating part, and labeled the key limits of the beating beat.
We settled the makeup of the beating item accompanying
straight bar dentition bent late at half of their altitude, scene
the turning angle of the beating aspect in the range of 69.5¢
to 90° and the rising angle of the beating factor in the range
of 0c to 90-. This efficiently reduces the impact load of the
beating pole dentition on the sweet liquid, corrects the
evenness of the crop gliding off the beating material,
improves the purity of the stalk, and helps the environments
for the children to cross the draft tier, promoting the break-up
of the threshed children from the draft lawn, with share to
decrease the pollution rate of the children.

Four-sided tests were completed activity utilizing the thin-
thick interphase beating beat as the research object, selecting
operating speed, turning angle of the beating ingredient, and
framing angle of the beating fundamental as test
determinants, accompanying the entrainment misfortune rate
and computer network beating rate as evaluation signs for a
three-determinant, three-level test. The optimum limit range
was derivative in this manner: an operating speed of 0.9~1.1
m/s, an fundamental turning angle of 80~85¢, and an aspect
increasing angle of 22.5~45e.
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