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Design and Experiment on Straw Pickup-chopping and
Ditch-burying Integrated Machine
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Abstract: In Huang — Huai — Hai area, the large amount of maize straw cover resulted in increasing
difficulties in winter wheat sowing, and an integrated machine was developed to pick up, crush and bury
the corn straw at single operation to cope with this problem. The trace and phase position of the guideway
centerline of spring-finger cylinder pickup device were determined based on the working principle and
working process analysis of the typical spring-finger cylinder pickup device. A kinematic analysis on
spring-finger was carried out under practical condition, and changes in both movement trajectory and
speed were able to meet the requirements. Straw was chopped with a fixed knife and a high-speed rotating
knife, while the high-speed air flow within the crushing chamber that formed by the rotation of the
chopping roller, as well as the baffle plates placed in the back of the crushing chamber, were used to
adjust the proportion of the straw to be buried and scatter the partial straw from the places without baffle
plates to the surface of ground. Ditching device, the outlet of straw guided-conveying device and the disc
covering device were arranged from front to back, so as to sequentially complete ditching, straw-disposing
and soil-covering. As indicated in the field experiment, the straw picking up rate was 93.5% , the
qualification rate of straw chopping length was 92. 6% , the trench depth stability ratio was 95. 0% when
at a operation speed of 3 km/h, the proportion of straw that had been buried into the ditch was in
accordance with the pre-set proportion, which showed that the proportion of the buried straw can be
adjusted successfully through different widths of the baffle plates. As a consequence, all the technical
indicators of this machine succeeded in meeting the technical requirements.

Key words: straw returning; chopping; burying; design; experiment

W H BT : 2016 =10 —21  f& [l H ] : 2017 —01 —05

BEWA: A7l (Rl BHIF L 51(201503136) (HCF 5 011HT B A% & V5] 51 H (IRT13039 ) VL IR 4 BLAG A Ml 2 55 1 AR By ] 1
0T H (NZXT02201601)

EEE ST AREHE(1985—)  J0 Wbk, E BN AEYREAT I8 M H AR % BT 5T, E-mail ; zhiqizheng@ 163. com

BASAEE : 13 (1979—) 55 B4, WL /B S, 5 2RI PEBFFE BOR BF ST, E-mail: hejin@ cau. edu. cn



88 & o Bl B ¥ iR

2017 4

5l

T AT 0 FH B AR A B R 9 P04 T TR AR 7
R AR AR A R S L B TR
S REFF AL 7 22— N X e T
TR 0 X, B R A /NE—H E KRR
MR, B R A RS AP VR IR 40 2.4 12 o, L
FORREFFREZ R 0.89 12 t, 5 &m0 37% . HEAl
R E RIS WAL (TR 4 B FE AT h s
) BEAT IO, RS HEAT B IR L 1 (RS AT 54
FifER)Z 0 ~ 15 em ), 762035 + 454, i D Kk 43
ZE B E R KM R 3B P S 5 TR A
B HERMALOHE R, ZEHT S ELZ,
FEAE S0 5 SRR R 15 R0 5 4 g ol S e Y
T SR FE 3 49 A PR IR 3R B (£ )2 15 em LR ) L RERS
AR 222 RS AT & i IR SRR R LR & i
BTG SBFAE A K H R PR
R E7E B IRl 7 1T 5 52 A T 4k 65 L ML AR AL
IR R RN T8 SRR (Y (e (o Ayl T -3
A0 B B TR S T LI A N AR T T
TG A2 X1 107 PR AR 000 5 4, T3k ) T 4 90 Vi b X 32
A Bl R S P R R RS T 1 A LA BT 5
A LA

RSO R B MR A T R XA I KT AT
R HR 1) BT, 5 A IX S A 2 SR, DL AR 5 RS AT O I
B AR A BUTCIR B %, SR JH B F AT
M 5 28, BT — Fh RS AT R 90 B B 4 4 42 XA
FBL , 9 52 B0 20t 22 4 AT 00 F LA ALV Ml 34t 2%

1 B@®AR

1.1 gitAR

AW IR 60% ~ 68% T F i M 5 £ 2 3%
A< A Sy AR AR RS M S A
EREACREES . SRR E ERIERKK
LR, E KRR AF R A B8 b i Tl 20% ~
50% .

WO & KR ME X KK RS FF & 7E 5.86 ~
7.22 v/hm* JEEN Y . 28 GB/T 21962—2008 ( &
KRB B2 AR 45 18 ) Hhox 5 FF b 7 4 BE 1 225K
(/NTFEET 10 em) 275 % S8 L PR AR MLt A- 75 10 2
O DB AR AR AR B RT3 0 25 Oy B 0 L A A
A= s NN I A S R i e N R
Z A AR KA AT (R T 10 em) X )5 246 Fh
SEAE L R 2, 7E EOK RS AR HESE Z A7, 0P R G WOR
(RS AT AT A Fa B ARl o

RS2 BRAE AR r FEHE A L, L EL AT AR B A

il

FORMAT IR, BN w3 % - OF
FER A R FH S5 3648 R FF 1 7 X, T B0 0k U8 +
SRR FE R A RTORS 6 U RS R 2% B A A A
QFE TRy B HRN a6 - By RS B S e A AR LR
T4 2L S AF YT J AT ) A9 R A, I 7 B AR S 35 Y
B, ) I A P T 0 e A o R R L 4
Hh 43 A AR R AR Y TR O G A R 2
A REYR N AR FF AR AT AR 45 i R
T 5 RT3 1A AN [ B R AR R R 45 R AT
B HOAE IR H 6], QTP I P
LM B R R ) S A U T A Ak 1) e
o TR 4 R W SE ST Y R AR AT
MM Ty,

P KRS AT & 7. 22 v/hm® $EAT RS FFHE L 5
S5 L W1 Y F 1 94 T P8 w Ay 400 mm, Y4 K BEJE b
100 mm, FFITEEE a y 250 mm , fFF A
100 ~ 150 mm, Al & 44 2.0 m F)iE E K F5 F 1)
40% ~60% i /& A5 FF IR AN K . Pk, S AR IE
FORFEAFREAS A S 1A 1, H WL fE ik 8] — & 1
Ak, Bt ML R 98 9 1,85 m ARk B RN T
0.8 m/s, FEFFFF i HE LA B R B AN 1 TR .

»»»»»»»»»»»»»»

"""""""""

K1 FEAFEETE R R

Fig. 1 Structure sketch of straw ditch-buried
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Fig.2  Structure sketches of straw pickup-chopping

and ditch-burying integrated machine
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Fig.4 Oriented slide centerline of pickup collector and

its spring-finger phases diagram
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Fig. 12 Photos of machine and its operation effect
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Tab.2 Testing result of rate of straw collecting and

qualified rate of smashing length

PO FEFFE REFFHG RAHERS RiFFHR BES
Fiw/g 1hE/g FFHR/g %/ % WKFE/ %
1 6026 5660 421 93.9 92.6
2 6026 5462 386 90. 6 92.9
3 6026 5781 451 95.9 92.2
{4 6026 5634 419 93.5 92.6
75 5 B 2.3 0.3
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Tab.3 Testing results for cross-section of ditch

T WmIEE/  WIRSEE/  JFERE/ JFHRE
75 mm mm mm 5 SRR %
402 99 262 4.7
392 100 253 5.6
3 410 99 274 4.7
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Tab.4 Testing result of rate of straw into ditch
AT 4 IR S HHN AT H5&kE  ABE
H LA F&FT F& AT A¥H fE 1 v

W/ %  Biw/g  BiE/g B/ WRE/P% %

4480 1480 24.8 0.7

25 4220 1601 27.5 10.0 26.2
4328 1540 26.2 5.0
3900 2050 34.5 1.6

35 3790 1910 33.5 4.3 34.3
3812 2034 34.8 0.6
3230 2412 42.8 5.0

45 3015 2595 46.3 2.8 44.8
3192 2 648 45.3 0.8
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