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ABSTRACT

The topic selection of this book is based on the National Sci-
ence and Technology Key Problem Item “Study on Technology
Increasing Efficiency of the Main Economic Crop in the Main
Grain Production Region” and Key Science and Technology Ex-
tension Project of Heilongjiang Provincial Government “Study
and Demonstration of High Quality and Efficiency Production
Technology of Soybean” . The objective of this paper is to offer
equipment support for the high yield agricultural technology of
soybean dense and flat sowing which is one of the main research
content of these two projects.

This book made thorough systemic researches on the key
parts and the series holistic device of the soybean dense and flat
sowing matching seeding machine according to the principle of
the combination of theoretic analysis and innovating design, the
combination of lab experiment and practical test and the all-a-
round and systemic research route.

(1) Clear the technology keys of matching machine and sol-
ving approach

Based on the wide reference of related technological materi-
als, comprehensive consultant of specialists’ opinions, thorough
understanding of agricultural specification of soybean dense and
flat sowing cultivation system, this paper thoroughly summed up
the lessons from the research and development of the former
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matching machine, referred to the technological characteristics of
the present same machines both at home and abroad and com-
bined the new requires of modern mechanized operation, and fur-
ther cleared the technology keys of the machine which lied in the
whole structure optimization, reasonable arrangement of the
multinomial seeding operation items, improvement of matching
mechanized operation links, research and development of new
type exclusive parts, and establishing of related theory, etc.

At the same time, the book generalized the common factors
that affected seeding performance, and included operation proce-
dures, structure parameters, adjustment data, and so on, ana-
lyzed the acted manner and affected degree of every factor, and
made the converted relation of related factors to offer basis and
convenience for factor selection and determination of level field
according to different objects, objectives, and methods in the re-
search of parts and whole-machine, and obtaining practical valua-
ble rules and lessons generalization through experimental re-
search.

(2) Design of new type and high performance seed-metering
device

A mechanical type precision seeding-metering device with
characteristics of twin vertical composite plate and clearing ex-
crescent seeds by its gravitation was developed, which inherited
and developed the simple construction, convenience transmission
of traditional vertical plate, and took advantages of the low hut-
ting seed rate and low working resistance of the one invented by
the author. The device effectively improved seed filling condi-
tion, ensured the seeding qualities and also doubly increased the
limiting operation speed and reliability by twin vertical composite

¢ 2 .



ABSTRACT

plate. Some detailed designs were done with the combination of
theoretic analysis and experimental test, such as the cell parame-
ter optimization of seed plate, seed hole preventing blockage
structure with favorable technics and working performance, and
seed layer control mechanism. The new type seed-metering de-
vice realized the objectives of simple manufacturing process, fea-
sible cooperative precision, fitting for high speed operation, reli-
able work, and convenience to adjustment and maintenance, and-
roundly improved the traditional vertical plate seed-metering de-
vice with the outstanding characteristics of high performance and
low price.

(3) Working principle, performance character research and
regression model construction of the seed-metering device

In order to cooperate with comprehensive experimental re-
search and theoretic analysis, discuss the right approach to im-
prove and increase the performance of seed-metering device, a
test device that could thoroughly reflect major characters of the
original seed-metering device, adapt to factors of multiple-level
adjustment, visualize the working process, and joint well with
test bed was designed. The device was studied on JPS - 12 cyber-
vision Seed-metering device test-bed which is in the lead at the
domestic. Experiment was designed and data was processed with
professional software Reda (Northeast Agriculture University) ,
Design Expert 6 (Copyright 2000 by Stat-Ease, Inc) . And the
working process of seed-metering device were took photos by u-
sing international advanced level high-speed image system Phan-
tom V5.1 - 4G (Vision Research, Inc. USA, Max - 1 200
frame/s) .

The working principle of seed-metering device, and the af-
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fecting regulation of other factors such as seeding operation and
fundamental structure on seed-metering device performance were
cleared and the multiple-factor regression model was built
through comprehensive experimental research and high-speed im-
age analysis. The research method and conclusion have double
innovations, and the research findings have major fundamental
theoretical and instructive value for the research of the same type
seed-metering device except for the optimized design and product
approval of this kind of device.

(4) Research on the key operation parts

The key parts of repugnant diameter double-disk equal angle
separated layer fertilization opener and equal angle helix slide
depth stop seed fossa coulter were designed. Repugnant diameter
double-disk opener was apply to lateral position separated layer
fertilization with the characters of well throughput capacity, low
resistance, and strong adaptability; arc-edge seed fossa coulter
had the advantages of high sensitiveness of topographic inequali-
ty, feasible feedback quantity, stable depth of furrowing, rea-
sonable seed furrow mold and soil layer structure.

(5) Working unit design of multinomial seeding

The combination of multinomial operation that was thor-
oughly demonstrated and comprised of lateral position separated
layer fertilization, furrowing seed fossa, exact amount of spot
seeding, covering soil, and compacting of soil, etc. had the char-
acteristics of reasonable item arrangement, easy realization,
meeting with growth regulation of crop and convenience to oper-
ation and organization of producing. The high performance mul-
tinomial seeding unit comprised of repugnant diameter double-
disk equal angle separated layer opener, outside fluted roller fer-
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ABSTRACT

tilization distributor, arc-edge seed fossa coulter, twin vertical
composite plate seed-metering device, scraper covering device,
and rubber wheel compactor is dense, reliable, suitable and prac-
tical.
(6) Whole-machine design and scheme of series machine
Whole-machine set seed and fertilizer box around the see-
ding unit, confirmed transmission route, and gave attention to
the exclusivity and versatility with the general beam mounting as
the fundamental platform. The cross range changes among see-
ding unit could adapt to different requires of distances between
rows, the lifting and dropping of whole-machine depth stop de-
vice cooperated with the replacing or adjusting of parts can also
fit with ridge and dado, the replacing of seeding plate and the ad-
justing of speed ratio could be used to different crop species.
Series machine comprised of large, medium, and small scale
single machine carried types and large-scale multiple machine
combination pull type, single machine model was realized with
the width of beam mounting and the increasing or reducing of
seeding unit, large-scale multiple machine combination pull type
model was assembled with standard single machines with exclu-
sive combined draw frame which had standard hanging inter-
faces. The parts of family machines have characters of well
throughput capacity, standardization jointing, and flexible uses.
This research has exact orientation, clear thoughts, thor-
ough demonstration and experiment, full and accurate data,
standard procedure, reliable conclusion, and so on with thorough
analyses, systemic design and the combinations of many ad-

vanced means.
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