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Abstract: [ Objective] This study aimed to investigate overall structure, key components, and working parameters of
4GL-K(C98.6 whole-stalk sugarcane harvester, providing reference for optimizing operation performance of the whole-
stalk sugarcane harvester. [ Method] A special leaf stripping channel test platform was built, and different sugarcane varie-
ties were selected to carry out systematic experiments to analyze the effects of sugarcane morphology and environmental
humidity on leaf stripping of 4GL-KC98.6 whole-stalk sugarcane harvester and determine the optimal parameter interval
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of leaf stripping roller rotation speed. Based on the self-designed automatic profiling mechanism, an adaptive ground cut-
ting system was constructed, and the automatic lifting control of the cutterhead was discussed. The working performance
of 4GL-K(C98.6 whole-stalk sugarcane harvester was evaluated by field experiment. [Result] The physical morphology of
sugarcane markedly affected the operation performance of the leaf stripping device. When harvesting sugarcane in upright
state and bending state, the leaf stripping roller rotation speed was controlled at 600-800 r/min and 700-900 r/min respec-
tively, which could maintain low impurity rates and loss rates, thus achieving good leaf stripping performance. Environ-
mental humidity also affected leaf stripping performance. The leaf stripping roller rotation speed was controlled at 400-
600 r/min under low humidity conditions and 800-1000 r/min under medium and high humidity conditions, which could
keep low impurity rates and loss rates. Based on the optimal stubble height in the sugarcane-growing areas of Guangxi,
the automatic control scheme for cutterhead lifting was set as follows: when the distance between the cutterhead and the
ground was 1-3 cm, the height of the cutterhead remained unmoved; when the distance was < 1 cm, the height of cutter-
head was raised; when the distance was > 3 cm, the height of cutterhead was lowered. The field experiment results
showed that, for the 4GL-KC98.6 whole-stalk sugarcane harvester, the average impurity rate was 2.71%, the average
stump breaking rate 6.34%, the average loss rate 2.98%, the qualified cane rate 94.10%, and the qualified cutting height
rate 95.80%. The overall operation performance indicators of the machine met the requirements of JB/T 6275-2019 Sugar-
cane Combine Harvester. Compared with the conventional manual harvesting efficiency (1.0-1.5 t/d), the average harvest-
ing efficiency of 4GL-KC98.6 whole-stalk sugarcane harvester was 5.31 t/h, and the daily harvesting capacity was equiva-
lent to the workload of about 40 workers. [ Conclusion] By controlling the key working parameters of leaf stripping pro-
cess of 4GL-K(C98.6 whole-stalk sugarcane harvester and formulating the automatic control scheme of cutterhead lifting,
the impurity rate and loss rate of sugarcane harvesting process can be effectively controlled, and the quality and efficiency
of sugarcane harvesting can be improved.

Key words: whole-stalk sugarcane harvester; mechanization; leaf stripping roller rotation speed; adaptive ground
cutting system; harvesting efficiency
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Fig. 1 4GL-KC98.6 whole-stalk sugarcane harvester

B2 4GL-KC98.6 BUVEFF X HERKIHR N EH
Fig. 2 Structure of 4GL-KC98.6 whole-stalk sugarcane
harvester
1 OISR 5 2 3R Tl I 5 3 2 B s 4 A2 UL 5 RS 5 6 IR 4
7B I 8 FIEIE 5 9 DIMLRE 5 10: B R 5 11 KBRS
1: Top cutting device;2: Ascending channel;3: Cab;4: Filtering fan;

5:Hopper;6: Chassis; 7: Power unit; 8 : Leaf stripping channel ; 9: Root
cutting device; 10: Steering device; 11 : Sugarcane support device
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Tablel Main performance indicators and technical parameters
of 4GL-K(C98.6 whole-stalk sugarcane harvester

eiizE 2
Performance indicator Parameter
A 78X Harvest row 1
&N A7 (m) Adaptive row spacing =>1.2
BLE S S1hRE P4 (kW) 98.6
Supporting power calibration power

e T EE (km/h) 23
Maximum driving speed

4l AR/ 2 72 % (ha/h) 20.12
Pure working hour productivity

HE A (kg/s) Rated feeding rate 2.5
T/ ESHE ] (mm) 400
Minimum ground clearance

i (kg) Machine mass 6700
HME RS (mm) Overall dimension 8500%2600%3500
TEARME k2 (%) Stubble damage rate <18
B4R (%) Impurity rate <6
RS R (%) Total loss rate <4
HEZEA M2 (%) Qualified cane rate =90
FEAL 3 (km/h) Working speed 0.5~1.0
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Fig. 3 Leaf stripping device structure of 4GL-KC98.6 whole-
stalk type sugarcane harvester
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1: Leaf stripping gear;2: Leaf stripping bearing assembly; 3 : Oil motor;
4:Leaf stripping channel; 5: Leaf stripping frame
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Table 2  Effects of different leaf stripping roller rotation speeds on harvest quality of different sugarcane varieties at upright state

FAR 3K (/min ) LRy TAE (%) BFZ (%)
Leaf stripping roller rotation speed Variety Impurity rate Damage rate
400~600 kW42 5 4.8-53 0.8~1.2
k44 5 4.5~5.0 0.7~1.0
FEMI 05136 42~47 0.6~0.9
600~800 425 2.1~2.6 1.3~1.7
kW44 5 1.8~2.3 1.1~15
FEMI 05136 1.5~2.0 1.0~1.4
800~1000 k425 1.9~2.4 2.8~3.3
kW44 5 1.6~2.1 2.5~3.0
FEMI05136 1.3~1.8 2.3-2.8

®3 THKRETARRMHRESEES AR @M HEERRE

IR

Table 3  Effects of different leaf stripping roller rotation speeds on harvest quality of different sugarcane varieties at bending state

SN AR T 55 % (r/min ) LA TR (%) (%)
Leaf stripping roller rotation speed Variety Impurity rate Damage rate
400~600 Fepha2 5 5.6~6.1 0.9~1.3
FEWE 44 5 53~5.8 0.8~1.1
A 05136 5.0~5.5 0.7~1.0
600~800 FEHE42 5 2.8~3.3 1.5~1.9
FEbE 44 5 2.5~3.0 1.3~1.7
HEMI05136 2.2~2.7 1.2~1.6
800~1000 kW42 5 23~2.8 3.1~3.6
FEbE 445 2.0-2.5 2.8~33
FEHI 05136 1.7~22 2.6~3.1
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Table 4 Effects of different leaf stripping roller rotation speeds on impurity rate of sugarcane under humidity conditions (%)

KR4 2 (r/min) R E Low humidity R Medium humidity EEFE High humidity

Leaf stripping roller — — —

rotation speed ‘H7 Upright 251t Bending FL7. Upright 51l Bending ‘H7 Upright 251l Bending
400~600 4.6 5.4 6.2 7.0 8.5 9.3
600~800 1.9 2.6 2.8 35 4.2 5.0
800~1000 1.7 2.1 2.3 2.9 3.1 2.8

RS ORERE TR MR EREHERG R (%)

Table 5 Effects of different leaf stripping roller rotation speeds on damage rate of sugarcane under humidity conditions (%)

KT (r/min ) I Low humidity HE Medium humidity B High humidity

Leaf stripping roller - -

rotation speed E.57. Upright 51 Bending H.57. Upright 25 [fff Bending H.57. Upright 251l Bending
400~600 0.8 0.9 0.9 1.0 1.0 1.1
600~800 1.2 1.4 1.4 1.6 1.6 1.8

800~1000 2.6 2.9 2.9 3.2 3.2 3.5
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SR ARk B

W R G E AL e ) g AR 2 I
WRORET VRIS R Sk RO B R TR
o DRSO AL ) RAE TR i SR s 2 25
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WE 6 iR
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it 438 H 3k R R 9K B VR, 52 B 94T ik — )
R — DR —F - — SR — U S S o, S shi PR op
%o HTRHMIEERZ Y& 2SR K i
ST RS RGL , SRR T S AR R B i R

4 4GL-KC98.6 BUEEF X HEWRH I EIE B LM
Fig. 4 Cutting device structure of 4GL-KC98.6 whole-stalk
sugarcane harvester
1T 52 JIEEJ8E 5 3 Y ik s 42 JIREhE 5 52 T 856: 11 )
1:Cylinder;2: Cutterhead holder;3: Oil motor;4: Cutterhead shaft seat;
5:Cutterhead ;6 : Cutter

Fo YBITNEABEAIIERTR

Table 6 Automatic control scheme for cutterhead lifting

DYEPRTEE , A Tl setbit . R, 25 AL SEliopepL
N VR BB, P R G0 S - S a8t , S Bt
i H sl

3 HEKESERAH
3.1 REHE

RIS T VG 52 40 T VT X T B H R b (220
19734"N,107°06'23"E)# 17, 522 ] A pgdbm,
2EET142.0 mm, HIZE K 81.2 mm, #SL FEFE 42.5 mm,
ZE1H T FE 19.0 mm, MRV, H S R AR 42
S E 327 m AT 1.2 me RE 4B pES T
ORI , Bk 1 LS R 0.67 m? L, DUl ARE 7 5K
DA [ e (R ISR AL %

R4 IB/T 6275—2019C H HERK & W HI ML) 217
Sl 7 W D S/ S 7 7 RS 13 15 Sy 7
X} 4GL-KC98.6 TR F =X H REWCARHLAY T EHERE ik
AT o
3.2 KWERH
3.2.1 Mk &k MR 7R, 4GL-KC98.6 Hil H
FF2CH REMCAR AL B R 850% h 5.31 vh, #2143 H
8 /NS AERSR], WAy 42.48 vd . ARAEAR AR
TR AL HUIR AL B3 2026 4E7E T 75 % 3 B 28 F 1)
HRENLISOK - B4 iE 2 b P s 5l N T
RN 1.0~1.5 vd, BIVAH 24 43 5 WAL AT 58 1%

B5 4GL-KC98.6 BUEFXH KR YITI B & R i
R4
Fig. 5 Adaptive ground cutting system of 4GL-KC98.6 whole-
stalk sugarcane harvester

JIE S MR S (em) TIAEAARZS TIEE R REVR Jr 42 Pl
Distance between cutterhead and ground Cutterhead operation status Cutterhead height adjustment scheme Adjustment range
1~3 T AT -

<1 i ARABEAR XU - F 0.5~1.0 cm/IK
>3 TCiiPS R 0.5~1.0 cm/IX
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Fig. 6 Hydraulic schematic of 4GL-KC98.6 whole-stalk sugarcane harvester

2540 AR & . AR PSR AT AR e st B SR
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105 L/ha, Wik AR5 3% (536 2%2) Ry 120 T/t T TR
RSS2 CERZaIaME Friz 24 ) R 170~200 T/t
Fi2 75 tha 8, R 4GL-KC98.6 U AP H el gk
MLALIAL B 1 ha HREHB IR AT 45 3750~6000 7T, 97
BRI 50~80 70, MR TR AT Y, 45 Hi Bl gk
AL RN, P 4GL-K C98.6 U F P H el gk
LT TR E .
3.2.2 KR FEE MK TAAEH, BT AT
3R, 4GL-KC98.6 B AT LU H IR BLAY B3 4 e B o
fI%, HRER G HOE AL ARG OO H RESEA T U)F# , SRIE R
WO, AR 5k

H ¢ 8 II %, 4GL-KC98.6 FU & FF X H #E S 3k HL
WA b e TR B A 2.71%, I R R
2.98%, - By mk 8 RN 6.34% , -1 B2 T EE O 1.33
cm ; AIUARSCIR A B SR R 2 R S L TN T
WK, 43 i AR 1.74% (4 XT{E) F12.14 em, DAFE 8
AT N TSR AR 3R Bl AR SRR AT
Wk R AR AR 2ZE R, H D) 2 MR G E
SR . 1T AGL-KC98.6 R FF 20 H FEY AR MLAEHLAK
WIS R LS T IR AT N T AR AR A D e
B REE S I RE R I A D) E] ] R v
AR R R

HREA b AR R R ke T R A4k sk
FRAEAR , R B T AR SR B R AN L 1 ) 75
BEA ., H229 M1, 4GL-KC98.6 AU FT X H RE kL

RT BUHRHEBRBEILER
Table 7 Comparison of sugarcane harvesting efficiency among
different plots

BIRER WAk ) (h) T (0) WA (t/h)
Plot Harvesting time Cane mass Harvest efficiency
1 6.0 31.80 5.30

2 6.0 32.46 5.41

3 6.0 31.38 5.23

4 8.0 42.48 5.31
FHE 6.5 34.53 5.31
Average

PALE T3 15 R R R 111.9%, 38 TR 9
S H 1 AR R AR R 17.9% (45Xl . X 5 4GL-
KC98.6 AU AT H FEWCRDLAE LT 3/ A T
P IS FUHLIGE A TAER LR 285 B 3 VI G .
3.2.3  Ehubksk L2 BRI RN T,
4GL-KC98.6 LA = H REWCRAL I HLISCRCR R 4F o
2023/2024 4F- 14 2= (1) JiE 25 W3R £ 24 20805.00 t, TA]
T 24 267 ha; 2024/2025 4F ¥ 25 11 5 22 W09k = 24
32366.25 t, [ A2 500 ha.

% 8 Sk 4GL-KC98.6 Y #&FF 20H I ek /L S5 8l
Hr A4000 HEEBCHAL M T S718A HREWSMIAE 4=
R PR FERE SR AR bR L AXT LRZE R . 4GL-
KC98.6 BUALFF LU H BEWCIR LAY % 22 % R Al 1
HRABE Sk ZR M T ST18A HHEWTRAIL S B AL 7.50% .
11.00% F1 1.00% (48 X)) , 3L A4000 HEEHR
ML AR 13.50% . 16.00% F119.00% (Za 58 )

122 10 A 41, 4GL-KC98.6 %1 FT =X H el ik
ML IR I A FR 00 T TB/T 6275—2019¢ H HEBE AUk
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SR TT A 22 T O H RER 2R 4 2 i AL B )
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ARG I T H RENCR R v () SE BRI O, #4
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EEAAE
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Mechanical harvesting

B7 ANIFES 4GL-KC98.6 BIEEFT = H SR AN ML S 3k 3+t bk

Fig. 7 Comparison of manual harvesting and mechanical harvesting by 4GL-KC98.6 whole-stalk sugarcane harvester

x8 HMRHEKRKRELLR

Table 8 Comparison of harvesting quality of sugarcane among different plots

Hh THRE(%) PR (%) FA# 5% (cm) Stubble height W% (%) Stump breaking rate
Plot Impurity rate Loss rate IR ANES N Tk IR vES N Tk
Mechanical harvesting Manual harvesting Mechanical harvesting Manual harvesting

1 2.74 3.18 1.06 3.53 7.57 9.35

2 3.26 4.06 2.13 4.12 5.06 6.08

3 1.87 2.12 0.86 2.84 6.18 12.87

4 2.95 2.55 1.25 3.38 6.54 4.02
SEYME Average 2.71 2.98 1.33 3.47 6.34 8.08

R9 4GL-KC98.6 BUEEFT X H MR MU 3R B B E it 45 R

Table 9 Field investigation and statistical results of mechanical harvesting of 4GL-KC98.6 whole-stalk sugarcane harvester

e A FE I HEZEFE (1) 18 & #%.(%) Ratooning rate
Sugarcane variety Planting period Cane mass B R PR
Mechanical harvesting Manual harvesting

FEWE 425 Guitang No. 42 e 20.1 105.2 85.6

Bl 21.0 107.4 90.5
FEWE 44 5 Guitang No. 44 Figics 21.0 119.2 101.0

Bika 15.0 132.8 112.5
FEHT 05136 Guiliu 05136 S 13.2 95.0 80.5
S Average - 18.1 111.9 94.0
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Case A4000 sugarcane harvester
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Fig. 8 Comparison of core indicator parameters of sugarcane
harvester
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Table 10 Machine performance test results of 4GL-KC98.6 whole-stalk sugarcane harvester

=] A (%) BPIRE(%) AR A (%) HEEGHEE(%) DI A A% 4 (%)
Item Impurity rate Total damage rate Stubble damage rate Qualified cane rate  Qualified cutting height rate
LNHIER <4.0 <4.0 <18 290 >92

Standard value

RIRE R 2.71 2.98 6.34 94.10 95.80

Experiment result
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