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FENUAUR L P BRI R, fie 2T AR g ok H R
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1 BIrEK
RAGARZERMITAERAEF i AP ER: D REiEE
TR, THERBEEAET 30 cm, JFATEE#E 50~80 cm
ZIH); 2) RIERELFELE 66%LL by 3) HLALE S HT
ARG 4 YL TAEES N 26 m (26 K28,
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[ TN FEFTAR YA . B TV K IENL 5 HEf LRk
B, KFE B 1 HERNLS) ki SR
1.2 ENEHS5TIERE

FRYEFFVE KNI BE T EER 75 FFHVA 1 [ 147 K
HHE AR LB SRS A 1 BoR, EE AR 1.
KA 2, AFTHAH 3. BHESE 4, Pl 5. F%EHE 6
SRR, TAERS, JFARFN SHER LSRR, Hih
WU T KENLE T, e JTRARL. KIESIFK
WL, FRARENBEERRAATE, FHEE (SR
PRSI E) SPAT R T, PRUETFA VR ML LA B 2R
AU, JrEka L. HERNLE 3h A% ) s & AR
FAATR 5, ALIBey KA AR, Bk B 3h KA ) ik
17 RAEAEN, e B R IFRA AL AT AL,

LHFHAL 22KHHM 3ACHA 485H4E SHEE 6.FMEE
LFurrowing plow 2.Stubble bresking unit 3.Gearbox 4.Suspension bracket
5.Frame 6.Guidedevice

B 1 AATREL ® I A R ENLEM T &R
Fig.1 Structure diagram of combine machine for deep furrowing,
stubble chopping, returning and burying of chopped straw

REAHASE A KA N EAR S HNR 1 Fi7s.
# 1 BHRREEBIARENEEENSH

Tablel Parametersof combine machine for deep furrowing,
stubble chopping, returning and burying of chopped straw

24 Parameter Hi vaue
AMERE Dimensions/(mmxmmxmm) 1140%2 820x1 100
TAFIETE Working width/mm 2600
4741 Number of rows 2
178 Row spacelcm 130
HLA%5 & Machine weight/kg 835
YAJEE%E Ditch bottom-width/cm 28~33
YATH % Ditch top-width/cm 40~45
FHAIRRE Plough depthymm 300~350
JEHHAE Rotary tilling depth/mm 60~100
it £5 77 Matched power/kW >80

1.3 BEHNNIHE
MUHAT B AR P AR R D2, WA A 2 HE R AL
Z 50 v I EE BEL g At R ATL v Bl 2 51 BH 0 B vl FE R T 2
KRR A B AR Bl FE TR 2 M, FlaEM4
] B T A FE I D 2R iz /N T FOR T2 VHFE, R BEAN T
BABRIAAT RS AR RS R 08 f, A5 BHJ18 T,
BN HEE A vy TR IDZE A
B=T+/)lv, (D

T=KBH (2)

f=uG, (3
o Py R R L v R 5| BT BT AR T, KW R
WENEEEERH T3, Ns T AZESIHTT, Nso vy ANLE TAER
AIHEENE, mis; B NIFA TAEMETE, cm; K A T3ELGEH,
N/em?; H ONTFBTREE, om; u RHEFHUAS IG5 - R 1R
IR GONNLME ), N.

MR8 BTt 5 (P 2% 2 200G LR AR 28 BERE A &> S 40
HATHBUE . % 4=0.10, K=6.0 N/cm?, B;=260 cm,
h=35cm, v,=1.2m/s. LL Lovol M1204-D R Hi HL (5 &
Ui 88.2 kW) (1) it i S HCA B AT G, I1E, #LA
[P R B2 4 750 kg, BPERALAIAS AR AL FALAY)
J18 G=4 655 N. ¥ Ll E&fEHAR (D & (2
A (3, HA3 P,=66.08 kW,

RAETE -2 B 1) Th 2R FE B HE R AL 30 7 il 4
fit, HIZ PN

Py=k,Lhv, (4)

W Py KA 25 B TAER FTHFENI TR, KW kN
ek HIEEEH, kglem?, BUETEREN 1.2~1.6, S5HHAH
Ky BHEAKIENRE; L AKEELIEIETE, cm; h NiE
BHEAEE, cm.

BREUERE LB £,=1.2; L=100 cm C[X K 7% B4
B 4 N JIBLHA R, AN TIBAR TAEIRSE v 25 em)
WU TAER RTHEE E ve=1.2 mis; TAEIREE hi=8 cm. ¥
#EHAR (4, 15 P,=11.52 kW,

g P AT, RSO B RS AT R IR VA K ALRT
T RINHR P=P1+P,=T7.6 KW, NLRIEFFVA KA TAENF) 3k
17, & T 81710 88.2 kW HIHERLAL

2 FEHHRIFSN

2.1 RFERRMF

KA (B 2) X TARRFEIAT]WE, FFIATRZ
PEf o JIEFEIE . NLIRE . KA TIHES T R T
BN TG KENN KR L IEREA WM. R TE
SR T AR K IO AEA, gl T EEEY). T
BN, RIEERFCREE, P A BT R A A AMIUAS R KR
WD) IR R AEFEAT UV B, B 1 IR RE AR/ T 41
i, B Py MK 2 TTEAN A

et
Rotate speed w

a. KA
a. Stubble breaking unit

b. AT 53 A
b. Distribution of
outside blade

B2 REFMHEMTER
Fig.2 Structure diagram of stubble breaking unit

c. AN JI 53 A
c. Distribution of
inside blade
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KA KERIE. SPKHET]. WRIET]. W
RAEBL AVKAERLA R, KAE S FE AR F K< 5 x5
5 80 mmx80 mmx5 mm [ /574, KAERLH 5 mm JE4NHR
H %, A K FE T TIRRK: 250 mm, P K 2E 7] 75K 200 mm.
RAETIREAESS, M TR &2 % 6 KTET], 12 Im s
9 60°, AMUKFE TI AR FRIHES 7 2 AN TI 3% %
B AKFET], FRAF AN 90°, PN TILH R P AR AL X AR
HIHER T, BRI 250, JIEEIAIRE Dy 80 mm. K FE /]
K e T, v DARIE K3 T AR e it i R o A 2
PIVIEI% . KAE TS TIRE80ER:, HERE S E .

DI R TVANL R LR A R K, bl 1
R SUDN R RS L i a I R T TR DA A
T 7 ot A B 22 25 A ek 1) N L2 BT gt 1 B e SO
DI (B3, N

S- 60-v,,

Z-n
KA SN ETEE, ms Z TR — R Fim p i ) AN G
n NJTENESE, rimine — RO FEE LIRAI L BRI 1) 1
TEEVEEA 4~6 cm. HESE v=l mis, Zy(N)=4,
n=260~340 r/min fLAZ (5) Bii: §=5~7cm, — K&
BURYIEATEE S MU, KA RO, SO s S
TIELRR AT U)K,

(5

S

TE: BZENTIR IS . v NRTHEERE, msh A BRJIAALRG &
HERHRRE, om; S AYILAIEE, m.

Note: Curve is moving track of blade. vy, is forward speed, ms™; 4 and B are
points of bladeinto the sail; / isrotary tilling depth, cm; S'issoil cutting pitch, m.
B3 WiyEriH
Fig.3 Diagram of soil cutting pitch

2.2 BEERE

ARAGHL X B RS AE T, RIEHHMERL 1R, [EIEEAL
ZR R AL AT, AR AL AL,
TR A S, RN 38 AN E,
PR AL B - 138 W ST REAN AR [R], 3 i 9 0 A B 52 381 1) - 438
NI SN INEBL, AN EOHL 3 VA B2l 2 10 1 O
R NTIRERIX—1E0L, EVLESEIEINEE 3 MRIAY”
VB T 1 2% B P A MIRE /g, IRFAS™ R XUGR IR IAY”,
RPN 200, HARBCTHE SR 1 B8 SBR[ 28] 3k 1T 15
e M FRZEEHANTIEE, v PUA WD BT
KL EAFFEAEA ST wmFE, R a] DL AT 7 1R
o T3 B R E LR PR RE . K@t
Solidworks £ 7 [ SEARIE R 5N ANSY S 5 H g7 A R
TCAHT . KT MRS A B N 29 R Ak AR IR AT SR R iE
B, BeARSH A wE dafir. B 4o S EAR

TSI . EHE Ab AT 50025 B AT A2 (1) B K B
T ARIE S A 4b, A 138.92 MPa, /N THRHEERE
71, SR EAT IR S LI R R . B
bh, ESEBR TAER ARG 4 Hrorbrafe el ih, &
W, SN e E . @RI TS,
S E N IR EEAE 100 mm N, TRA B ERE, H
HLAS B A 1E SR VFTE I

IR 2a0
Displacement constraint

B n#Jin: 13815N
Force 1: 13 815N

@ /m#12: 1000N
Force 2: 1 000 N /

D fn#/i3: 1000N D
Force 3: 1 000 N

a g5k Rn#r =
a Structure and load method

v
Equivalent stress/MPa
138.5 fi KMax
121.56
104.19
86.825

69.460
52.095

17.365
0.0002 fz/\Min

b. BiJyorAi
b. Stressdistribution

Ly 23MR 3FMEG
1.Shovel shank 2.Guidewing 3.Guide shovel

A ACHBEETE, B AIEMm#EMZ /M, Cv D MMm#Ed /.
Note: A isafixed surface, B isthe face of thefront load, and C and D are the side load
surfaces.

B4 FERELMTEBEA BTSN
Fig.4 Structure diagram and finite element analysis of guiding
device
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B AEE, (ERRUITT LR e TS BIRLRE, TRk
NJEMR BT PREEe A  A i AL RE , a5 546 5ol
T RIRRERA R, AR AR AR AR, L ARE R
M BB BUAER AL AR . B RE RN R N AR 2H 25 70—
MR FEVR AR, FEARRUR AR TV K AENIHLZE | 38
TR T A e v P SR R VAR B

AT EEAET S AN LS AA AL,
Al LA R e AN B R N AT RR . FEAEE
i, PEAXAEHELA, FOURAEMGE, B&E
w]_FHIS2 R s, H AR AR 52 B4R AT 435 =) 7,
MR AL A AR, AR B2 i fH 72 —
ZEZE R, BIPATT Xo Y. Z 3 NARFREI) 23]
EVEZETT Ry Ry Ry VT LUK PR 123 18] 73 #5050 25 X
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T ETFARAR BT RN AR AT T, E )k
NEAAE AR = T AL R AL AR, THAZSAAN LIRS,
B2 E R BTN AR PO, B ETRIRA
JERARCEAT — e B, AT LT PN AL 3 32 1) A 2 %)
TNy, AR P RE o BLAT R R R LY, B
A FTHATRE -

LA 2NRIR 3A%EE 4R
1. Plow share of besk type 2.Embedded plate 3.Moldboard 4. Plow stand

B5 %XFaTARLLEHTER
Fig.5 Structure diagram of guide furrowing plow of beak type

E R0t BRI P IR AIB AR IR RN A N P S
AT AL, HIRBHUE LRI RRE TIRA, ORI
BEANMIRL LR, RN TIUE BB A BTt 7o ] i i 2
BERANYIZ)52 T, INIAE I 3 3 [ VA AR 4% B TR AT AT
AEFF PRSI 7 L, TIK BTV 85 15 T0UE BLit
AR H .

3 FHARFENHIEIRE

3.1 R EFHSREFITHE
11 REEH

EHE MG M TR E 2347 TAHLH R (R
X AN 3 hm?, IREEH AN 0.25 hm?) , ZHX A
BEELWX, L8 AErES58ELRA LR, FH
TRIME-EZC 488 /K 434 CIETEH: 0~100%f4&HH
Tk MEREE: £05%, fEE IMKO A& S t1%
EIKE A 19%~25.6% (0~15 cm) , {#iF] SC-900 % &
A IR A G EVEHE: 0~45cm, 0~7 000 kPa;
MEAEST: +103kPa, F:[EH SPECTRUM A @) W75 115
B, 1~20 om IR 1) IR S F 78~1 797 kPa, 21~
40 cm VR 3 IR S FE N 1 826~2 277 kPa. T 2015
£ 9 H 24 HEKWGRG AT, FKERTE = N 5~8 cm,
R E N 3Bem. FFW K HEN B EZ TN
LovolM1204-D MHEHitl, ThZ 88.2 kW,
3.1.2 R 5RB Ik

L R

S V8 K AEATLAVE ML BH 77 1 2 B R A IR
KAEVRFE . FEANLIREE . KAE JJFE, 3RS,
IR E KRS . RE TR VAR R LR A
FEW, HSRPN IR KA TR E L 7
(AR 1) T B o AR SCHE TV R P52 8] 52 2 35 em, 7EAH ]
PR b R U S FE RN - g B /K 25 1 T, AR S SCHR[29-30] LA

Jo 2B R 280, IR 50 S N IR BE . K
TG . R AL TR S AR M B 7 AR s . K
T ) HEFI I SR B A KA R B R, 5
B SEFRRIE R AT EAEE, T RS ER T A B R A AN
B, EARKRK AL R, FILUYLEE S A+
RIE A RIETVEEHE B KERE CENRIGRER, UME
AVBH TG yy FURHERE L2y AF N RIR IR R, i€ R38R
Jrik, eIy 5, Sl I e A BRI R AR .
RIS EE R AT, FIWTRIE R 20 8 br s i 1) =3 i
F¥, i iR I TE bR LT % R s A A, iRk
HLBR IS5 M SN TAES$ . N DPS7.5 #pFHEAT 56
ZERI3HT

IR Lo(3h) IR T R, ARYE AT ik 56 45
R, HERZKFE 2 Fis, e iR IFHES
RIZ K EAT IR, AR50 45 SRk 3 P

#2 HBRRERRKER
Table2 Factorsand levels of orthogonal test

grpatr SR ey
/K- Levels Depth of stubf)rl)(,e bresking Depth of
guide shovel blade stubble bregking
Almm Bi(r-min®) C/mm
1 100 260 60
150 300 70
200 340 80

*3 EXRBHFRRER
Table3 Plan and results of orthogonal test

gt KEHE e A KA
TR Rotary speed Depthof %71 TR pgeof

AL hasy of stubble Tillage  subble

Depth of -
Number guijsshovel brmg bsrtg;?l:g o r‘fjmoe g'off"t‘)'rggfi‘r’]g

4 B ¢ 12l%
1 1 1 1 1 182 746
2 1 2 2 2 241 895
3 1 3 3 3 206 905
4 2 1 2 3 267 782
5 2 2 3 1 283 845
6 2 3 1 2 23 %04
7 3 1 3 2 301 765
8 3 2 1 3 208 855
9 3 3 2 1 %5 89

2) Rk

TRIE AT % OCHR[BL ML B PERIR X, XALER 1T
BRI, L8k B R TR

VEMb BH 772 T8 KAENLVE ML BOR [ B bR . 36
T AR R R AR AR AT RAENIALA (FFVA KL
+Lovol M1204-D BUHeFiHL) FI, H—&HEhhiL (R
75 DQ1004 ik ) it LLB-50 HUMR IR Ji4t sk e (il
VU 0~50KkN, ¥ N+2%, EifFscTsnl A RA D
G Ve HE R AL BT 38, TR 3 B 77 A% Bh e hr L2 5
VEMVHE RN S AT I 7 AR IR AR B sz h J7, Fodh e K 3
WL Y B AR EMORAS o WL 22 5] 77 9% BhHE AL
A5 HLHAR B TAERT R 4% AR B2 04 77, W& 6a B
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o FLR BRI LA 1.2 s (R BE AT B (6)
VHELHEALRE Sy, R

F=F,-F, (6)
X FONENEBR ), kN: Fy ANLAEEESIBL YT, kN; Fo
NIERHLRIRBIBE ST, KN, HHATHIRBNF )] Foa MG 50IR
FH ST Fop H o

 S————— )

Fi

®
WY li%ﬁj] tﬁ?ﬁ’fﬂ
ZAGs o

uxiliary
tractor

) / N
wﬁ!‘/@”' \A_r‘
el Py

a A R
a Diagram of resistance test
VE: VOANLERTEEERE, msh FORHEATI ST, kNs Fa NIERIEBIA T,
kN:  Foo NRTFIRBIBES, kN,

Note: Visthe advancing velocity of this maching; m-s L F, istractive resistance of unit,
kN; Faaisrolling resistances of back whed and F, isrolling resistances of front whed,

b. PRI
b. Testing sitefor prototype
B 6 W a5

Fig.6 Field test

KR A 2 VR R A HLAE ML g Y — > 2 4R
Fro B 6b NEENLRIGIN . W00k e B AR R MR I
920 m FIFFAATRE, SIEEL 10 AN SERIEX, 7
BF— WX N AT BTV EET7 [ BEALIE E 0.2 mx0.2 m [X
WONIMIE X, RSN & X P K IR B 3 B P ) B AR
1, HHARRT R RN KI5 /N T EEET 5 em
ART 5 em 2. FF /N T EEET 5 em 1 - H AR 5
A ARNE SR — R X KRR, G55
% (D HE, I (8) HHETFBMEE N K ER L
K, HE 2 \THNZHLUKIERE R KT 70%, & CHR[32]
e KAWL 2K T55T 55 %I AR

E, = e . 100% (D

bi

n

>E
E =" x100% (8
N
K ENRIERLE, %, E NS i AN X IR A KK
WEL2R, % W, NE @ AR X N a1 Heb i
KiB/PNFEET 5 om LR E, g0 W, NE @ D
0.2 mx0.2 m JI & X N FFVANLINE LS &, g N A
MWHEX A%, N=10.

3.2 REHER5SIHL

& DPS7.5 # A N R aG5dE, BEKTFEN
0=0.05, HINACFEAIZS N A 25ch 4, 2 HEEUER
Tukey ¥, WMESTTEEERWNE 4 58 5.

x4 WRESH
Table4 Rangeanalysis
FRFAL KIEJEE KR

SRS A T VRFE  Rotary speed of Depthof %%
}ﬁjﬁ%& It’éi Depthof ~ stubble  subble  Vacant
guideshovel bresking blade bresking column
A B c
K 72.90 84.00 6930  81.00
K> 76.30 82.20 8530 8450
K3 103.40 86.40 9800  87.10
YELER S ks 24.30 28.00 2310  27.00
Tillage ks 2543 27.40 2843 2817
resistance ks 3447 28.80 3267 2903
n FARER
o 1017 140 957 203
W7 R
Sl g A>C>B
HFEATaA A A1C1B,
K 254.6 229.3 2505 2481
KA K> 253.1 2595 2567 2564
e K3 251 269.9 2515  254.2
Rate of k 84.87 76.43 8350 8270
stubble
; ko 84.37 86.50 8557 8547
cleaning
and sail ks 83.67 89.97 8383 8473
bresking % PRIZ I R 1.20 1353 207 2.77
yz R & E I B>C>4
RZE K Fatd & B3Cr A1

BHER 4 RTAN, 3 /BRI R MLs 1 b B g 52 e (1) 32 4k
7 AR 2 A>H &= C>FFI>HEK B, W TR AL
ENERU (A WL SN AL SUd b AT
3 AR X KA LR M ) 2 k7 A R 2= B> R
C>NE A, VLB KA )3 KA w5 ik,
HIRNKERE, S5 NI E RN

M2 5 A5, X FRARARENL I Ik, B (KA
JVEE D) R MmN, A NR E
y14=40.46>F 1 (2,4)=18, FTLARIER 4 CFREFN TR
XFVENVBE I FEMA R 22 o y10=29.95>F0,01(2,4)=18, FITLA
RIZ C CRIERED XHEMLFH 7 152 AR 5 3% .

x5 HBESH
Table5 Variance analysis

BT

L .
WiihE )l Smof  Deyee o Fi Sk
Test index - ™ guaresof of e Fvaue Significance

UrC€  geviations  freedom =
A 186.25 2 9312 4046 *x
[ aiwal C 137.89 2 6894 2995 o
Tillage -
Resistancey; W% 921 4 230
S 3333 8
KREW = B 296.51 2 14825 4062 **

Rateof stubble .., 5.

cutting and ol RS 21.90 6 3.65
breskingy,  safl 31841 8

i R RISA R R IR R, B MK T 001,
Note ** shows that the corresponding factor has significant effect on test index, the
significant level was higher than 0.01.
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XTI AR KA L3R, A4 BIEA C R
MmN, EHIANIRE . 123=40.62>F;,(2,6)=10.92,
FrAR R B CKR#E JIE) X KER R E .

LR 4 MESHTME 5 T ZESHT, 1AL 5/
MG A A1C1Byy KAWL BRI EHN B:Codre H
R B RUTVHENAEN I AN B3, (B R
TREWEELW, KE A4 FMREER CXHEL AR E
EROW, XKW LR RERW . BT LLEFERE LR

S R R A F C ILAKE Ay Co RN K FERE
HEL R E W2 B KT B & AR ELE S50
KA L2 2 MRV RIS 41B:Cr, BIR R
TR 100 mm. KRR E 340 riming KA
REERN 60 mm B, FRABA i/, HRHER ARk,

HT BRI EN 41B:C AER T 9 AMikEe 2,
iy, % 415 H R B MBI G 41C1B, FIK
TR KRS BaCody WA, 75 Edk
AT X IR AR RS . BTV KNS S EOR TAES 5
N A1B3Cy A1C1Bo Fl B3CoAy, 1418 SCHR[31] A H 52 A8
JNEHAT RIS . RIS 8 AR KA T Z ERAT AR AT
bz . it At a rIREH LRI T8 bR BRAT Wb AR v X b 45
WK 67, HARPLEEN 10 RS R IME.

# 6 IR
Table6 Test result comparison
KAWL

. /AP % =y :
TiH 3?@/;;:1%% =52 Ti Rate of stubble ﬂ—)'lkﬁﬂjj
Stahility of ditching f ; Tillage
Item depth/% cleaning and soil resistancarkN
bresking/%

FREELR Standards >80 =55
A1B3Cy 924 9.3 21.6
A1B:Cy 84.3 79.6 204
A1B3Co 86.8 975 269

e HIOGEIRABIE, BEHLRITHATR EERS E EREIR AR BLIZAT & MR 220K,
WA SERRAR 2B SRR L2 R% KT 70%.

Note: According to reference [13], stability of ditching depth of prototype should meet
agronomic requirements; and according to actua requirements of agronomic, rate of
stubble cleaning and soil bresking should be greater than 70%.
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Design and experiment of combine machine for deep furrowing, stubble
chopping, returning and burying of chopped straw

Wang Ruilit, Yang Peng®, Rabiu Falalu Jahun® 2, Dou Sen®*
(1. College of Engineering, Shenyang Agricultural University, Shenyang 110161, China;
2. Department of Agricultural Engineering, Faculty of Engineering, Bayero University, Kano 999062, Nigeria;
3. College of Resources and Environmental Science, Jilin Agricultural University, Changchun 130118, China)

Abstract: Returning and deep burying of crop straw into soil is an effective way to utilize and recycle the resource of straw, to
decrease pollution and increase soil fertility. Deep furrowing is the key operation of the technology. The burying quality of
present machine is decreased for there is no stubble breaking device and large soil blocks are lifted together with the
undetached stubbles, and the operation cost increases for the shattering of stubbles and soil blocks after straw burying. A
combine machine for deep furrowing, stubble chopping, returning and burying of chopped straw was developed in this study to
solve above problems. The machine thus combined the functions of stubble cleaning and furrow opening. The machine
consisted of afurrowing plow, a guide shovel and a stubble breaking unit. The furrowing plow was designed to cut at different
depths into the soil. Critical components of the machine, such as furrowing plow of beak type, shovel guide and stubble
breaking unit, were designed to withstand the tillage resistance. The 3D (three-dimensional) models of shovel guide and
furrowing plow were set up and the structural strength analyses were carried out using Solidworks and ANSY S software
respectively. A gear reduction transmission system was designed to control the rotational speed of the smasher shaft from the
PTO (power take off). Field performance evaluation test was carried out in Jilin Province. An orthogonal experiment of 3
factors with 3 levels was conducted to investigate the effects of depths of guide shovel, rotary speed of stubble breaking blade
and depth of stubble breaking on tillage resistance and rate of stubble cutting and soil breaking. The depth of guide shovel was
selected as 100, 150 and 200 mm; the rotary speed was set at 260, 300 and 340 r/min and the depth of stubble smasher was at
60, 70 and 80 mm respectively. Analysis of variance (ANOVA) showed that the rotary speed of stubble breaking blade had
significant effect on the rate of stubble cutting and soil breaking at probability level of 1%,; the depths of guide shovel and
stubble breaking had significant effects on the resistance force at 1% level of significance as well. So, it could be inferred from
the statistical analysis result that the rotary speed of stubble breaking blade had no influence on the tillage resistance, while the
depths of soil cut of both guide shovel and stubble breaking influenced the resistance, and consequently affected the tillage
power requirement of the machine. The evaluated results further showed that the optimum tillage resistance and the rate of
stubble cleaning and soil breaking were 21.6 kN and 96.3% respectively at a rotary speed of 340 r/min and depths of the guide
shovel and stubble cleaning of 100 and 60 mm respectively. Results of the strength analysis showed that the structural strength
of the machine was adequate for the service condition. It could be concluded that the developed combine machine is efficient
in deep furrowing, shattering soil, breaking stubble and burying chopped corn straw with a good operation quality.

K eywor ds. mechanization; crops; design; deep buried returning; soil ditching; stubble breaking; soil breakage



