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Fig.1 Structure sketch of cutting and feeding device
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1.3.1 TR P E6EFhid 42 R AT 4451k n
B k) TIHE TAER DI B AR EAT RAR G H BE, §17)
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WD) A 5 0 Sk R 0% ZR kY, s U0 T
HIREREE Vo 13~25 m/s. R,  ARHE YT 3 X H
FORE AT, A V) )T b s s sh k42 R, A
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W AT HEE D, AHLRTREE I 7, <1.0 m/s.

TEHL W, () H AR 1.0 m/s< Z=3 n () #/IME 331 r/min
AL (2) i, KB £L=0.06 m. SEIAH KR
MU R DIEI 220000 ) TAEKEY, #Eit L o4 0.09 m. K
L=0.09 m 1 R,=0.375 m fRA A (3)
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SV TR R,~0.285 m.
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Fig.2 Arrangement of cutting and feeding device and conveying
device

1.4 FEHS

BUAH BEMCIR AU 1 1) 1 2 B 5 N 2% 2 AH L
SER, HXOIBDI RIS BRI E R, B 2 AT
DIEZ R S HLAS AT T P AT . ASCHT R AL E
DD EIE N3 55 AR L B W N A

1) RHEARDIERA S B LR ERNRARE T —
s, TRk T H REBCRILIG Bl i 5

2) RHEX DB B LTI RYIE N E, 4]
BARBhOE], WAL A TIEREEDIE], W T W]
BXHH R EE DIE,

3) RERDIEIENREERA L A8 B
UETE M ON B AR H OIS By ), A ICE] S B R
AR VR L A% 2 Bl s, TN TR
Bl 07,

2 A%
2.1 REEH

G 4RI AR R b oK 2 A S 6 = P AT . IR
PERER FHEL) E ARG RN 2 a A2 REE, WFCh YT
(BB 79-177, “FHIEEH 1.92 m, “FHEHEA 0.025 m.
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Tablel Soil cone index of soil bin
MERIRE/em 5~10 >10~15 >15~20
T [ HEF £/ MPa 0.513 1.215 1.343

N LA SR FIs AT A2, AR ALK
B, JFlARsE (B5: FR—AS40—45K, =AH%EA
HE 380V, AT 45kW, W ESRERN 0.2~
40 Hz, HAZZFHPMRR SHEIE) , ] ALK )
ML, WSRO,
HH EERCEINLER ) ) .
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Fig3 Test equipment
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2.4.1 REREBKF

WRIEAY) R E R S S H . BRI RI S A I F1A
B TN v,<1.0 /s, T HPLESHT
BN N 0.35 m/s<<V,,<1.0 m/s. JI# 2t K,
S RGBT A, HEE <15,

AR bR o3 A1 B S A BRI, 7R HREBIR LS A
h 60°, HRE S XU IR CAHGALE A 0 FTHEEM R £ 4 0
HIESL R, e IEAS IR IR E 5K PR 2 Bios.
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Table2 Factors of orthogonal experiment

AK B TR A
A/(ms™) B/(rmin’) JIEEABIS C/°)
1 0.36 350 4
2 0.43 450 3
3 0.49 550 12
2.4.2 RKBLERL

IEATRK 45 R WK 3 P
x3 EXRAEER

Table3 Results of orthogonal experiment

1 2 3 4 5 6 7 # L #
R S =
A B AxB C AxC BxC E % £E pad 23

1% /% /% /%

1 11 1 1 1 I 1 70 50 100 25.8
2 12 2 2 2 2 2 20 50 100 20.6
3 1 3 3 3 3 3 3 0 10 100 35.8
4 2 1 1 2 2 3 3 50 100 100 55
5 22 2 3 3 I 1 20 30 100 8.5
6 2 3 3 1 1 2 2 10 40 90 27.6
7 31 2 1 3 2 3 50 50 100 239
8 32 3 2 1 3 1 30 30 70 13.9
9 3 3 1 3 2 1 2 10 10 100 22.0
10 11 3 3 2 2 1 30 70 100 23.7
11 1 2 1 1 3 3 2 10 50 100 13.6
12 1 3 2 2 1 1 3 0 30 100 10.9
3 21 2 3 1 3 2 50 40 100 232
4 2 2 3 1 2 1 3 10 30 100 15.2
15 2 3 1 2 3 2 1 10 40 90 20.7
6 3 1 3 2 3 1 2 80 50 100 18.0
17 3 2 1 3 1 2 3 60 40 100 16.0
8 3 3 2 1 2 3 1 20 30 100 26.9
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Table 4 Results of contrast experiment

H=AE A1B3Cy A2B1Cy A>B>C
k%% 0 50 20
R/ % 30 100 60
R Y% 10.9 5.5 12.6

R 4 ATA1, 4B Cy AAEIRESLERA 50%, HAHZ
T S%E 20%:; A\B;Cy A6 TN 30%, HAHW
%, H55BAEFBOGRI HHAR . ik, SAEREA
BN ABCyy BIELRIHEREN 0.43 s, JIHEAEE N
450 r/min, J)HELMISA N 8°.

T EMTEE R EW]: A B SR e mi bl L 3%,
AXB M AXC X SkZHm B3, C Tl BxC Xk
WA EE; B XA PR ILEE, C. BxC M HR
WWEE, A AXB. AXCWIEHREMAEE; B. C
SRR T, A, AXB. BXCWHUARLHA L
#. BARWE 5~7 s,

x5 WEEFESWH
Table 5 Variance analysis of perennial root of rupture rate
BRKE PR HBUE B P BEN

A 1378 2 689 125.3 K
B 6711 2 3355.5 610.1 iy
AXB 278 2 139 25.3 *
C 44 2 22 4
AXC 544 2 272 49.5 >
BXC 78 2 39 7.1
E 11 2 53
poyill 9044 14

/f F0_05:19.00; F0_01:99.000
xo6 BREAESN

Table 6 Variance analysis of whole stalk rate
A SR V-5 B HiE Syl F {8 B

ﬁ: H F0_05=6.94; F0_01=18.00a
3 HEARERRTSANE RN 4RI

H AR A O A AR]85 A Oy A H R
A7 B 340 5% T ) R N R TR R N R o O D) RN e
BEERRRAEH TAERMET, XARAERRSHHE
HEATIE AR

HREAEWORIN,  CUH REBIR 7 AR ALAs Jv ik o7 ()
N G P 2 o) O 1 7 NSRS K 3 7 N 1 8 s e K 1
R, o, HRERR T 17 55 LS A3k ) — S50 g It
IR SHLARETEEDT M2 E O EER ;S HLEETEET 1)
FHR IR A AR s A 00 5] R AR LR <2 7] 149 kg ol st £33
R AT MHRARAN ROk 22 180 9 A 3 R0 AR T, H BEH LG
WCR A i SR F AR AR R TR sk . BITEL, ZEXPANIRI AR
KRS H BEEATE RIS et B, AR TR H REI
(ARG 3] ER T D) MR N2 B2 e s ) (PO
3.1 JIRBEMAITIZIBAE BRI
.11 RBEEANKPE

HRE MR I R £ R 0, JEECH BEBIR LS AN
20°, 40°, 60°F1 80°3L 4 NIKP5 HIE 50U A Ao AH X
{7 & H-100, -50. 0. +50 F1+100 mm £ 5 PIKF (<
RRVENLE ATy ), HREAL T REAT i el
INUTHLES RUE T 1), HOREAL T REAT LR A 07 FRoR
HEE TR OL b FRD .
3.1.2 REBLER 5547

MIRTE &5 K 8 Fhal UM H

D) A REMEUR LS M AT, BREIRZESHM 2000),
HE S U AL RO AR XA B A -100 mm N, SEFT AN
) T EGE T HAA

2) FEARFBH S X ) B O A B AT, {8
RS 80°F 20°0), RN AR T oS5 FRUR LS A
Jhy 40°F0 60°H (KM K,

4 434 2 217 128 3) 75 HRE S XU PO A AL E <Omm 548 T, 18]
*% G . . . N s
o e ; o RS 60°T, HEFF a7 T30 T B R E S AN
. 24 ; a7 aas R, HIRAR SHEREAAY 40° HATERK,
axc 100 2 NS # 8 IREIRTTIZIRAN R F IR0
Bxc 700 2 330 206 Table 8 Effect of lodging sugarcane along deadahead on
E 34 2 17 . . .
performance of cutting and feeding device
S 6236 14 %
TE: Fo0s=19.00, F01=99.00.
Tz Foos 0.1 BATRMAK
R MREFESN BRI A1) HRE S AU A RO ARA B /mm
Table 7 Variance analysis of loss rate -100 -50 0 +50 +100
AR SR SEJTHI H Y5 A FA g 80 60/100 40/90 20//100 10/40 10/40
4 76 ) 33 29 60 80/100  80/90 60/100  40/80  30/70
B e 5 15 0 " 40 70/100  40/100  40/100  50/90  20/40
xB ol ) 205 5 20 50/90 50/70 60/70 3080 0/20
' i . T T =7 ROREHIARATED ), H AT ORI “+7 Fon
¢ L8 2 D 23 WEHLBRRTHET 1), HERER FREATRO M “0” FoR HRER TREAT L
BXC 87 2 435 5.6 %&b .
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T HCH I RIR A AN 200, 40°F0 60°0L 3 ANK
T H R £ oA 30°F0 6004 2 ANAKFE, HRE S U]
B AT B A -1004 =50, 0 +50 A1+100 mm & 5
AN IKF
3.2.2 RBER 55T

MIREG &5 R 9 Fhal AR H

D HESXUIS P O E <0 I, HEER A
E=90%.

2) AEAH R B AEIAR 22 25 A A H BE 55 XT38 R DA X AT
BEAET, LR AR 30° IO A A 60° [EEFT R
AT, MR SR 30° AME TR AR 60° HIHEFT 2140
oy B EL 80%.

3) HH BRI A 40°, W fA 4 30°HIH L
LTI A Ly AH A B A -100 mm IS, 78 R 2 FT 2RI
RIEA, 5394 80%F 100%.
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Table 9 Effect of lodging sugarcane along anterior-lateral on
performance of cutting and feeding device

%
TR MK
@@%fﬁ Wﬁﬁ .5 U788 7P AR B fmm
-100 -50 0 +50 +100
30 50/90 50/100  50/100 60/90 0/40
60 60 20/100  60/100  60/100 50/90 60/90
30 80/100  70/100  60/100 30/70 40/90
40 60 50/100 50/90 50/100  70/100 10/50
30 60/90 60/90 80/90 50/70 60/70
20 60 40/100  30/100 70/90 50/90 40/50

4 g5t

D DI ASEEMERE R IEAT IR R B DRSS
BEGLERHEEE N 0.43 m/s. T4 450 t/min. 7]
FLf A 8o, BSKkE A 20%. HBEFFER N 60%. WAFK
H 100%F145 K H N 12.6%
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76 H I 500U B RO AR R B <0 ISR, 5 H
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Design and experiment of oblique cutting and feeding device for sugarcane

Zhou Yong*, Ou Yinggang?, Mo Zhaofu?
(1. College of Engineering, Huazhong Agricultural University, Wuhan 430070, China; 2. Key Laboratory of Key Technology on
Agricultural Machine and Equipment (South China Agricultural University), Ministry of Education, Guangzhou 510642, China)

Abstract: In order to improve the harvest quality, an oblique cutting and feeding device was designed and tests were
conducted in this paper. The experiments of the cutting and feeding device included properties experiment and
compatibility experiment of harvesting sugarcane in different growth state. Results showed that rupture rate was 20%,
whole stalk rate 60%, feeding rate 100% and loss rate 12.6% under the condition that forward speed was 0.43m/s, knife
plate speed 450rpm and knife plate dip angle 8°. Compatibility experiment result showed that sugarcane adaptability was
better when relative position of sugarcane and the dual base cutter was minus 100 mm, lodging attitude angle 40°,slip
angle 30°, and relative position of sugarcane and the dual base cutter was equal to minus 100 mm, lodging attitude angle
60°and slip angle 0.

Key words: design, testing, equipment, oblique, sugarcane, segment harvest



