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Design and Experiment of Chopper Device in Sugarcane Harvester

LIU Fangjian' YANG Xuejun' FANG Xianfa' LIU Yundong' WU Jianmin®> ZHAO Jinhui’
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Abstract: Aiming at the status that the mechanism study of the chopper device in sugarcane harvester is
insufficient, chopping loss is high, and the requirements to the chopper device present the character of
diversification, three different harvest processes varied in the mounting position of the chopper device
were compared and analyzed, including front-mounted, central-mounted and rear-mounted. Based on the
analysis result of the merit and demerit between different harvest processes, the viewpoint that the harvest
process which adopted front-mounted structure of chopper device was more suitable for the bending and
lodging sugarcane in China was proposed. Further theoretical analysis of the front-mounted structure was
conducted and empirical formula of billet length produced under this structure was deduced. Based on
this, a chopper testing unit was designed, as well as a new type header of sugarcane harvester
charactered by front-mounter chopper. A high-speed photography test was conducted on the testing unit
and law of motion of billets and cane-stalk was observed, as well as the separation process between stalk
and leaf, furthermore, sugar loss during chopping process was analyzed through the procedure of fracture
formation. Taking the billet acceptability as index, and through orthogonal field test conducted on the
header, the factors impacted on billet quality were optimized, and the billet acceptability reached up to
93% under the condition that intersect depth was 4 mm, ground speed was 2 km/h, and rotational speed
of rollers was 300 r/min. By means of billet length test and statistical analysis, a conclusion was drawn
that billet length was approximately in normal distribution, and the length coefficient in aforesaid formula
was deduced as 0. 7.
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Fig.1 Sketch of rolling-cut type chopper
LoBESe 2. BUIBER 3. UIBJIR 4 fBEhEll 5. RUIE
bt

b R UIBAR ML SR S B EAR R e 16
FHEC, D) BRI A 7 i i i e R LA e A 2 ~ 4
HRUIBIT R, R O ARE e, VI B AR E %
T W R LS ARG A B, BEE VI BUR
e e, NS R DI B T R S8 O TR Y
B VLA ik ARG DI B TR AL AR R Y
BrE, Ao AT E DI B BB R BB,
Horprp g5 )5 B A A e R i) Be (18 2) | i

BN TIFFIB(E 3) . 5 BB E
T A RA R A TR ik T i 22 % R A
TRHRSE I, i FR P o ] O | RS A R AR AR T
RIS R M BEA AL IR & A JFRE
TREBCK I BB BRI 2] i A A i [ A 3
PALAL R ik >R 5 A B V) B sy D) Be Ty X AR V)
TF RGBT DB R A
R UTBE MK BE , 3K b £ AL X H A Y
PR, AN G0 58 AR R R, & A% i,
HEH A 3 s h BRI B B4 G T RN H
DL R, PEREZE S8 R UL A — AT PR 800 1 B
PERE AR R T HE S 2 A HA 2 25 5 o HOx 25t H R
TP (EZ AR A SR hn T ARk, B R
BT R A TR R BC S R R, TRl A — 2 1Y
SERIREE , Hazshid e ip oA K il HOC R 2
HRE VB A G HEIN R

L'EAIJIJ

@ ele;

WZ ﬁ%hﬂ&ﬁgﬁ
Fig.2  Diagram of gripping chopper
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Fig.3 Diagram of chopper without gripping
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Fig.4  Photograph of blades in assembly
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Fig.5 Photograph of chopper experimental device
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Fig.6 Cutaway view of header charactered by

front-load chopper
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Fig.7 Tail end of cane tip
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Fig.8 Impact between cane and chopper drum

during chopping process
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Tab.2 Experiment design and result
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Tab.3 Variance analysis
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