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Abstract

Aiming at some problems of shrub in western region, such as difficult to harvest, heavy labor
intensity and low productivity and so on, moreover, in order to provide technical support for combating
desertification, a self-propelled shrub harvester with special articulated carbody was developed. It can
work in twist-waist manner and sway along the sector surface. Simultaneously, one new shrub harvesting
method of vertical and horizontal profile modeling for shrub combined manual operation with adaptive
profile modeling was proposed. Also experiments on caragana microphylla and sand willow harvest were
carried out. The tested results were listed as follows: caragana microphylla missing cutting rate was equal
or less than 0. 8% , percent of broken stubble was 2. 9% ;sand willow missing cutting rate was equal or
less than 0. 8% , percent of broken stubble was 2. 5% , the height of stubble was equal or less than 7 cm,
reliability coefficient was 98. 5% , the turnout was 3 t/h.
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Fig. 1  Self-propelled shurb cutter overall
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Fig.2  Self-propelled shurb cutter technological line

2.2.3  PRERIE BRI

B A8 1) 1) R B | Ty 23R RRE L R R
SRR EE R WEARR SRR AR
FH e i SR 48 TC 4 00 B e B, PR O 2 U0 I 70 2
AR R EE o PR AL R S T D) R 2R
FFRY AR DL M4 e 2 540 A OC . o 2 2 3 B 7
60 ~90 m/s Z [i] , ) FI Fr 5 B Ty e i . % J& 3]
ARGV LL R AL AR I FERE (52 8l S e e B 3 4R
FERE 60 m/s, 4

_mnd

=760 (1)
AP oL E ,m/s
n B B T, v/ min
d—R I ER ,m
K HES n =2 247 1/min,
2.3 BEREEEDEMLE
HRLA 303 25 R 55 42 6 D R 7%
m’ + Jo’
p =t (2)

L m——H T, m =4.0 kg

J— R SR, ) =0. 1 kgom”

o—R MM HIE 0 =235 rad/s
JHEAE P, =7.9 kW,

it 25 U7) ) HE A e RE T 2y
p :valO (3)
7102

=2 v, *R%giﬁﬁﬁﬁﬁ&ﬁ,vm =1.1m/s

A—HE FEYIFEIFE R ,A =0.4 m

L —— YV EIHT S BT 19 5, 1, =490 J/m* !
HEH P, =2.1kW,

RS RIHR P =P, +P, =10 kW i TR
FHOBUSE 4, BT LA 24 W6 A~ 4l 25 (W) B 3 A7 10 50 B 30 6 )
20 kW, ML 45 A Ty 38 0 FE 3 o A B B =X DA T R
BB IR 5 S A AR A A E Y

3 RES5ERDH

3.1 REEMHEFE
T e 5 A P A A LR M T 2% R R R 2R I




98 o Bl B ¥ iR

2010 4

15 0 1 b g TS IR ELAE R R S v [ AR AL B IR
TR BRI KA BN 3 ~ T AR FT 4K,
BB R 30 ~ 50 AR/ HRER ELAR A 20 ~ 50 mm, F7 4%
IAMRFB B A% 500 mm 247, e K HAREE 2.1 m, A
BB 2 m, ATEE 3 m, M JE S50 S 5 SR 3 | b 3 1M1 A8
-5 SRR 22 307 T K R R I S AR T KB 22 B AR
r B Ry 3 ~ 6 AFEAETO M, % B R 20 ~ 60 BR/ M AR
W E AR 20 ~ 60 mm, Y AR IR H 42 700 mm £
AL EKRAREE4 2 m A2 m 1783 m, #¥ 5%
RS V0 DM, b 35 B AR S 30 3% B /N T 200,

B T H AT A B A7 bs E A DR i

5 2 b [ Ol MU B 27 T 5 B P AR 37 46 2 e A
M ARESEAT o B AR FT RS 1 m/s, 4 B J) 1 B
2R3 60 m/s,
3.2 RWERDW

H1 T3R5 X R 2 ) O Ay 2 RPN, LA B T 2%
AR 220, I 25 R WA AN TR, e e Rk
FIAY A DML 5.2 hm? | B T AR R 232 h, 3R
B E TREALI R T AR bR, OF TR E . 7EIR
L@ ) 151 D0 K B4 = 7 A e 8 R R
KA EIFEM M AR FIES IR 1 ~3, 00N
0.79% 2. 9% 51 mm,

F1 REBMEERBER

Tab.1 Mensuration of miss cutting rate
1K 2K #3l

{781 {7 'E 2 Ty 1 72 1y (AT {2 1y

A /kgom 2 50 70 60 70 80 75 60 80 70

TCRE T 9/ m? 1 1 1 1 1 1 1 1 1
HORE T AR Y Ak kg 0. 60 0. 40 0.50 0.50 0. 60 0.55 0. 40 0.74 0.57

x2 PEBRFABER
Tab.2 Mensuration of broken stubble rate
§ 1K 2K §3%
BH

71 {7 2 1 g 1 fE 2 1 g 1 2 -1

LIEE N 1 1 1 1 1 1 1 1

HE AR RBL 31 43 37 49 42 39 47 43

Tk 354 bk 55 1.0 1.0 1.0 1.0 1.0 2.0 1.0 1.5

®3 HNEFTERBRER
Tab.3 Height of stubble mensuration
ESRIRIN #2 W %3 W

(VA {78 2 1 {1 {8 2 1y (DA o 2 iy

FFNEE B 55 E/mm 55 51 53 64 36 50 30 70 50

FHIRVRE B 07 32 A5 Y040 1) T B0 460 2K 380N 145 F 4 BEEE
ES ] =]

0.8% FIFEM A R /N T % T 2.5% K tE = B/ T
5T 70 mm, JE I AR %P HL AT SEPE R
R 98.5% A=K 3 v/h,

T X P2 VDM AT IR R UL, R A %
PLESF A BEARE K IERR, TN L A ER TG
LAHEARKEER 0.5 m,5 A FHEKEE
93 m,

I E AT AL S 56 R W LI RE AR
SE AL, e A A, AT ORI RCR & 97 Bl
FEAR HRAF S HEAE Tr 2 05 o X HLRE 58 2 1 L 7
25 UD MR U E AR FE 1 R W) 2 BOR P R AT
2 DB R IE R 3K B AR o

2 £ x W

L BRE. WSO ESHEAREYFREIRIT Z0rms (1], WSl plol B4 ,2006,32(4) 42 ~45.
2 Guillaume L. Cutting, Bundling and Chipping Shortrotation Willow[ C] // Proceedings of CSAE/SCGR2005 Meeting, 2005 ;

29 ~33.

(T#% 94 ™)



94 P A1 R A S 4 2010 4
model[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2005, 36(3) :57 ~59. (in Chinese)

4 Am. HEERCEIYLR S PR B AR LT R (D] TN AR R OL R, 2008,

Zhang Yang. Virtual prototype study on the rake bar chain-type sugarcane lifter[ D]. Guangzhou: South China Agricultural
University, 2008. (in Chinese)

5 RUPRKE, DCFIR, I AR A H B ML A I AR U A8 R SRR BLAT ST LT ] ARl HLB 2 41k , 2007 ,38(8) =78 ~81.

Liu Qingting, Ou Yinggang, Qing Shangle, et al. Virtual prototype study on single disc basecutter of sugarcane harvester[ J].
Transactions of the Chinese Society for Agricultural Machinery, 2007 ,38 (8) .78 ~81. (in Chinese)

6 XUPKKE. HEEUIFIHLELLD ). )7 AR ARl K, 2004.

Liu Qingting. The cutting mechanism of sugarcane [ D ]. Guangzhou: South China Agricultural University, 2004.
(in Chinese)

7 SHHC XV, A S H AR ) R T R S T (T ] AR HLBR A A, 2003, 34(3) 143 ~ 46.
Meng Yanmei, Liu Zhengshi, Li Shangping, et al. Virtual experiment analysis of a brush shape of cleaning element for
sugarcane harvester [ J ]. Transactions of the Chinese Society for Agricultural Machinery, 2003, 34 (3).:43 ~ 46.
(in Chinese)

8 L. H R PP E S M T R R AL ER AT SE LD ] ) AR R AR M R %, 2006.

Li Zhihong. Study on the arc-rack type flexible holding and conveying of sugarcane harvester[ D]. Guangzhou:South China
Agricultural University, 2006. (in Chinese)

9 akIE. M) H R AL AL AR AT S [ D] M AR R R R 5 ,2002.
Zhang Zengxue. Experiment on leaf peeling mechanism of combing brush sugarcane [ D ]. Guangzhou: South China
Agricultural University, 2002. (in Chinese)

10 ZRU, 4. HUBGRTHFE 28 1 B (M. Jb st HUBR Tl Hh pi ik, 1991 :35.

UL ffARAE AT H R DL A & X Pk B 8 Bt 58 [ D . )N AR R el K2 ,2009.

Xie Fuxiang. Design and test on the combined lifting device of whole stalk sugarcane harvesters[ D ]. Guangzhou: South

China Agricultural University, 2009. (in Chinese)

(L#EE 98 M)

3

o o0 9 N W A~

10
11

12
13

Coppice Resources Ltd. Development of an SRC harvesting and chipping system [ C] // Energy Technology Support Unit
(ETSV), Harwell, UK, 2000.
Boyd J, Christersson L, Dinkelback L. Energy from willows[ C] // The scottish Agricultural College, Edinburgh UK, 2000.
B B X ARSI L KRB A 74 [T ] Mol MLBR S K T 4%, 2004, 32(8) :43,50.
T Ry A UL S AEORR B 45 ORI AT [0 ] AR R OIX HLBR AR, 2005 (1) <27,
A AU AR 2 T e W A0 e B . 22 D188 A 78 SUHE AR -E L - i [, Z1200920156056. 0 P]. 2010 — 02 - 24
(75) FTHHS AB BRI R R A AL L HU A BT AT M ] JE 5T b ROl A, 1983 :464 ~ 466.
B 2GP — 100 HEAPFENLIF S 31t [ T]. STt ol B 45,1994 (4) :26.
ok e, Bk IR [, AL A AR ORI AL B R 2% i SR [ T] . R AL 4 ,2007,38(7) 203,
B3¢, BN, EEM, S ERARAY BRI & R B (1) [T]. P ERRIR, 2005, 27(11) ;21 ~26.
Lii Wen, Wang Chunfeng, Wang Guosheng, et al. Preliminary research of wood energy development potential in China[ J].
Energy of China, 2005, 27(11);: 21 ~26. (in Chinese)
B, BRI, EEME, . P ERARAY BREIR & W SR 58(2) [T]. hEREIR, 2005, 27(12) :29 ~33.
Wi B A R L TSR LT ). P HR ol 2004 (2) 10 ~ 11,





