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Wl 1 R EE i A R TR VIR A A
P FRAT B A E & SRR EE RS B 0 2 KUBIL
M A B TR B O e T R DA R s h
S R G FEAIN .

LT JZ2W#E 2% Lower layer cutter; 2.7, 4 % & Double-head-
ers; 3.72 A4k R4 Double-reels; 4.7 47 0% % Double-thres-
hing cylinders; 5.7, 47 % #% XU #l Double-fans; 6.%5 — 3 J; The
first power; 7.4 A1 WA Air-ducts; 8. 74 G W T B
Lifting devices; 9.7¢ 4 i £ & Cleaning devices; 10,75, £ f &
Granaries; 11. % — 3 71 The second power; 12. J& 7 3\ Ji§ #
Tracked chassis; 13.3#4F 3 Control console.

Bl KENBEES
Fig.1 Overall structure of combine
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T W XU Bl A i UL bR
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D& . BUA JE A AR LR 98 FETE 0.35~
0.45 m Z A" EIMEAE 1.6~2.9 m Z ], 454 b
A8 AR A iR FH B 2% A B R AV B T 3 0K, i
JEAF Y S 0.35 m, MR UG MR B A AR A BT
L AL I EANH 2 DR N 1.2 m WRAHE G
Ko B RE 43 1 2 A B T 75 R R ) 45 G 8 R

B EIE R 2.55 m., JEAF W HI L B AT BIS BRI
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T, MRS B RAT IR (DA AT AL A
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R IR 04 AR =Xk R A Y =X A2 Rl R AL Y
i R

DA TR, AR b AR R AR ) R R R
A B A AR BL A A R

Q=0.36wBv,, (3)

LBOH,Q WA  hm® /hiw JWER IS [A]
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0.304 m/s, T A5 21 JE 7 20 A Rl B BIL Y A= 7 3L
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0.2 m,
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M4 22 56, Ji Al B2 A B SR Y LU A A 1.3~
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0.92 m Z [, LG HER .5, AR E L
Ja 7 AR B HUEFEL 0.8 m,

JIC T K 2 6 L S ) B8 AR 4 i 0265,
0.19 m, XHEL 5HL HAEY R 0.144 m, % H TE
0.35 m . J7HE 0.09 m R . 45 G B 451, v il
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DEGH . FHHIRE A TR E T S
Yy ik 2 AR AL , I 38 o WA R M R 4 B e
B F AR IR T R AL ko RS AT 4
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Bk 2 D) B8 OV FI R AE , AL & 1K R RS
FHCEER 0.30~0.45 m, Bt K B2 0 =>0.143 m, %&
FRELEE, hE/NE G R R E A S5R
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b X G bk AR O B B R R E

D<2Xe/(A—1) (6)
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Sy AV B SRS AR B B L 0.15 m, AR E
BT 0.6 m, KR K S 1,105 m, 515 K
0.23 m,

_ 600,
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it(7)':'j’nbﬂ‘:’ﬁﬂ&%%jisr/min§vm ﬂ‘j*ﬂ»%ﬁ'ﬁz
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v L, 0.239~0.304 m/s; D NiERFEHAE, N
0.6 m;A JHEL, B 2.5, WL, %k R HE n, =25
r/min,

) RSy B R . Ry B R B AN 2 N,
SRR A7 N NI N N R T R TR K AN
VIR e J1 K V1R 2l J) 4 B . B 7 47 L 5 5 0 b A
XU A 0 2L s O =, O A % — g I A PR 1 5 )
BXFE O — i A RS AR A

1. % 7% Cover; 2. % H M Guide plate of grass; 3. JIii ki 78 fA
Threshing cylinder; 4. M 4% §iii Concave grid; 5. #f 1] % #2 $i &
Horizontal auger; 6.k ¥ [0 Straw outlet; 7. ¥ # 3 JJ Moving
cutter; 8. YW E J] Fixed cutter.
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Fig.2 Structure of threshing and separating device
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0.15~0.42 m AJ R, 58 #H 4 H 5K 0.15~0.30 m,
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240 r/min,
1.5 BIAEE
D375 5. B ETBCE LS R 05— 30 ),
H) R FE R FATEF /5 WOk e B 7E 1
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KO REHEE T F, =7 156.45 N,
IR STy RE AT N A
P,=F,Xv/y 10
KA P IS INFE kW F i B 7
N o Ay ] i i3 B2, B 0.304 m/s;np HATE R
1A% B3R R I 0.85, A (10) . nT 4545 H 7%
MIFE P, =2.56 kW,
Q) VR BE A+ P& 1 1) UK S DU RE . A TR BE T
P ) I, R B BEAE R E £ O 0,05, Bl BH ) &
B R 0.5 AR (9 A5 R BE - I 1 s 1) BHL
F,=4789.75 N, ZWML7E 1R & + % 1 473k 2 B
A3 1.5 m/s ARA (10D, 7T 15 18 5E 1 5 1 5% 17 2
¥ P,=8.45 kW,
Qe yFe ., WEIHLCHCRE W E 3 FiR ., 4
Bra] I @Y BT 75 42 51 01 i R R .
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KADHLF, YA 5] J1, N3 G Ry B 2k
W1, 2490 22 540 Niya AL H 20 °5 f IR B
BERBGE 011, fRARX QD TR 4 5]
F,=10 039 N, Je3# FEH 0.303 m/s, AR5 (9)
AR eSS DIFEN P, =2.59 kW,

F,
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B3 JRKZHSH
Fig.3 Force analysis
@ HI 8] B AT HFE
P,=mguv, [/9X10"° (12)
A2, PO CEILH ] B AT AR, kW m
S CEIBILTE 805 4L 29 2 300 kg g A EE ST B,
9.8 m/s*5 v, G WCEI LI EATHE, < 1.5
m/s; [ ARSI RZE AR L EHC0.359 AT
7E B WAL SRR R I 0.85, T [E) ELAT FIr i #E
9 Ty 38 5 47 5 R BLIE FE DOk 7 4 R e v HH )47
A EIE L RAX A2 I 5HAS T E BT Py
11.93 kW DA FET WA 30 B 2 /N 1 T i) AT 3
WARAR L I A7 E AR/ T I ] B AT AR, 28 bk
ZIEWCEIDUA R AT B A5 I Py PP 5 P,
AL WCRIBLA T AE B B9 R R D AR & A A TR B AT 3
e N TERGE S ST BATAE B 3B A — i B
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I F L HOZ AT E Frifs D0 KT 11.93 kW, 25
BEE R 1 G 13.2 kW Seah WL L HLAT £ BT
BT,

DT RGENFE. BEA WCRILAY ) 3 K& 4
TAT ARG FRL R B B ke TR U R i
SR LRI I Bl AT A =CBORLIR ] 4 T e IR B
TR A A 7.5 kW/sH, BHLBETMEARE N 1.6
kg /s PRI 2 B0 K25 B BT TG D0 12 kW,

DO YIER DI RE. U HI 2% D) e n] 4 B 2L
I

P,=v,BL,X10 *+P, a3)

X 13) Hry o, g WCHIHLAE I 3R, B 0. 304
m/s; B A WCEIHLENE B 2.55 m; L, B E) By
TR, B 150 (N « m)/m®; P\ iy B {57 ] 1ig 3
FELHL 0.6 kW/m, HZbLA T2 UE 4, i &l
WMYFEE IR 2P, IR F AU FE RS TR UH
arFLE SIhAE 3.16 kW,

SYRI G R e IFE . F B Ie 5k kL 2 A 1R e
Bk AR SE M AL, 2 2 R e R AR T DR NG
A,

N,=Zg(LW,+H)rXx10* (14)

KAD T, Z Rk 5, 1.6 kg/s; g
SR EE N EE LB 9.8 m/sP s L R 2K
W24 ms H YR T m B2 ik O JE H =
0.135 m; W, & kLT S 5E 88 sl 19 B ) R — il
1.2t HBIE R B, B T80 6 88 e T K7 J7 10 i ik f
ol c=1. FRAIHETE N;=0.047 3 kW,

O R RIIFE., KRR IKLRIFE N, L
R

IS
2 ’

N,=BPUX10"* (15)

KA P, B HL AR TAEMRIE. 2.55 m; P H

AR ALK B R T, — Ml 256~40 N;U
Sy B b B R S . m/s. A B 2.5 B,

us
U7670Dnb

KA, D HE AR EHAE, N 0.6 m;n, N
AREHH, N 25 r/min, RIEX15).(16), AT 5k
KEHKARINFE N,=0.050 1~0.080 1 kW,

D HABTAERAMI#E., =% k26 ], i iE
Ve 5 4% 4 4 T 2 A A BT O R R
0.4.0.12 kW /(kg * ), B I HFINIG LR E S5
AW P T AT DR 53 B 0.64.,0.19 kW,

25 b Rl 3 AR R BT T R 2 16,12

(16)

kW, iR — 6 20 kW 5830 HLAR {3t %) & 125 #E 12
e E AR B R RRLR B R R TR E S
NP e A L e T RTI B
16 fZEhAR

L shr ZmE 4 fros, s —sh ik sh 1
T R AL 3 B AT AR AR L AT A AR R B )
MEBE B IR R AR BT E, B
sh il e i A sh 4l B ARG S s B 3ol T
VELL A (L 55 5 15 W8 08 #E 428 2% L 30 ) A1 R R e
JE LR A AR TR D RO R SR B AT
I 48 1) S 3 55 45 WSO 35 A 1 B o 7 A L B

S

IRAREREARARRAA
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1.# &% 7] Header cutter; 2.4k K% Reel; 3. F 2 HIEF Low-
er layer cutter; 4.5 & & Header auger; 5.8 [0 5 M9 & Hori-
zontal auger; 6. Bt Hi 78 & Threshing cylinder; 7.%5 — 31 /1 The
first power; 8.fTEB A #% Clutch of chassis; 9. JBHW K 3% Driv-
ing wheel of chassis; 10.47TEAEH A Gear box; 11.JE % Hydraulic
pump; 12.5% 3 77 The second power; 13. T./E & & #% Clutch of
working; 14. 1641 %% Coupling; 15. 8 ¥4 4% % Lifting device.

B4 EHHE

Fig.4 Transmission scheme of combine

AL AR T2 QP 5 s

B> WHEMNEHEEFABERBEEN
Fig.5 Tracked combine for ratoon rice with double-
headers and double-threshing cylinders
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2 HRESH

2016 4F 8 J 7 1 4t 4 27X B SO 2 B AT
A AR R AT T I R K (T 6 H ) AR 1
Ll g s Rk 1 poR
1 HEZFGRABEER

Table 1 The conditions of the experiment and the results

I A Lo s 8H 27 H

The conditions of the experiment and the results  August 27th
=

IKAG b A Varieties thf:i;:g .
-3 HER A K/ % Soil moisture 34.22
44 4 HEW S EE /kPa Soil firmness 142.92
SE-HI ¥k /m Plant height 0.982
-4 R Sk B M 755 2 /m Rice panicle height 0.681
) A 9K E ) /m Natural height 0.804
-2 XM EL Per cave stubs number 12.2
- ¥ ZE AT IR 3 B K (0,350 m LA EFAY) /% 50.57

Stalk moisture(upwards 0.350 m)
F-#447# /m Row spacing 0.3

S /m Hill spacing 0.104 5
Tk H /g 1000-grains weight 27.8
AR E A2 %/ % Impurity content of grain 3.19
TAEHE /(m/s) Working speed 0.24
E# 8 /m Cutting height 0.35~0.55
J& O UR 1K 58 /m Rolling width ~0.35
g %R / % Rolling rate ~28

E6 TEBSR

Fig.6 The result after harvesting
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Fo RS P b S7 B9 WO R T 18 R R R 4L
LBURE 28 8 R FH X1 A1 49y 365 7 R 7 56k 1) b R AT A7
A BERL TR fa] . 3 8 5 B R T ARG /N L o 8 1 O 0
o ] 3T B2 . MR P AR AR R X R
A AR R B IFESF £ T AR S Bk AT T Bt

BRI T — B EE Y 2.55 m IS AR 1.6
kg/s IREDL . LK ARG« & — 57 R il 95 X 5 . 76 18]
A48 BT RS 2 BB A A o A 5 e X i L
HEAT T H RIS . 25 SR R U A ALAE b 3 B mT
3% 0.24 m/s, B ETE 0.35~0.55 m [6] /] ¥, T
PERE A 0.133 hm? /hs JE 47 8 FE 58 B 294 0.35 m,
BHATRERL N 28 %0 A & 428 3,19 %, Tl /& Bk
A CEI B K R 19 385 T AR bR (=930 izl
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TAERE S LA K AL B g 1A 22 1] DR L G & L DL 4R
AR SR AL G B2 5T ) A

2 % X #
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Design and performance of tracked harvester for ratoon
rice with double-headers and double-threshing cylinders
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Abstract A kind of tracked harvester for ratoon rice with double-headers and double-threshing cyl-
inders was designed based on wide swath and light-weighting concept to reduce rolling rate of harvester
after harvesting the main crop rice and to improve efficiency of ratoon rice. The harvester was made up
of two headers,two axial threshing cylinders with spike-tooth, two cyclone separating and cleaning de-
vices,two granaries and a tracked chassis. This kind of threshing cylinder had a good adaptability to ra-
toon rice. The cyclone separating and cleaning device had advantages of light mass and low-power con-
sumption. The swath of this tracked harvester reached up to 2.55 m, with feeding quantity of 1.6 kg/s.
The material was “Zhongxiang 1”. The working speed, rolling rate and impurity rate were selected as
main evaluation indexes. The results of field performance test showed that the working speed, working
efficiency and the range of cutting height was 0.24 m/s,0.133 hm®/h,0.35~0.55 m,respectively. This
combine harvester had the advantages of light mass, low-rolling rate. It can meet the requirements of
harvesting for ratoon rice.

Keywords ratoon rice; tracked harvester; double-headers; double-threshing cylinders; lower layer

cutter
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