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Design and Experiment of Straw Proportional Recovery Device for Clearing
and Covering Straw of No-tillage Planter

CHEN Haitao ZOU Zhen WANG Xing SHI Naiyu HAN Guangxin HOU Shouyin
(College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract: To solve the problem of recycling surplus straw in a lightened and simplified way and promote
its resource utilization, as well as using crop straw to increase crop yield and benefit and protect arable
land in main producing areas of wheat-maize-soybean in China, a straw proportion recovery device was
designed based on principle of lateral straw clearing and covering of no-tillage precision planter applied in
original stubble field. Using the mechanical energy of the lateral casting of straw by no-tillage planter to
efficiently clean and recycle the excess straw. The straw lateral throwing movement rule was proven by
applying high-speed camera technology, the key structure and operation parameters influencing
performance of device and their value range were determined by theoretical analysis. Three factors five
levels quadratic regression orthogonal rotary center combination experiment method was applied to carry
out parameters combination optimization experiment with operation speed, drum rotating speed and
spring-tooth deviation angle as experimental factors, and straw recycling rate and impurity content as the
evaluation indexes. The results showed that the primary and secondary order of influencing factors on
straw recovery ratio was working speed, spring tooth deviation angle and drum speed, and the primary
and secondary order of influencing factors on impurity ratio was spring tooth deviation angle, working
speed and drum speed. When operation speed was 5.4 ~7.2 km/h, drum rotation speed was 95 r/min,
and spring-tooth deviation angle was 49° straw recycling rate was more than 94% and impurity content
was less than 5% . The results provided theoretical and technical support for the development of the
simultaneous proportional recovery compound machine for no-tillage seeding and straw mulching.

Key words: no-tillage seeding; corn straw; clear and cover straw; proportional recovery unit
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Fig. 1 Schematics of synchronous straw recovery machine

for no-tillage seeding in stubble field
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Fig.3 Straw side casting force diagram
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2E  6.34 13 0.49
K 401 5 0.80 2.76 0.097 7
WE 2.33 8 0.29

BAT 43.34 22
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Fig. 12 Response surface of factors interaction influence on straw recovery ratio
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