2025412 A Kﬂﬂﬁﬁi?ﬁ 5556 & 12

doi;10.6041/j. issn. 1000-1298. 2025. 12. 037

R L KB B IRR 2 B 2 RUHUR &8 518

BaEE? FEagE' BHE mmxXt gl ok &
(L AUFRE R AU S T TRE2ABE, F8%E 271018;
2. IR R AF AR A T bl 208 B A P B R B T s S 5 (5) , B84 271018
3. HHFRENM TSR, 19T 810016; 4. ILA HAFERIARA R, HIE 262300)

FEE . AR 2 DT S 7 DA I N TSR M55 Bl 5 8 R AP Z80R A AR 950 45 7™ B R 3 SR WA 5% il = 55 i)
B AR T — i 1) B 1L X B 11 SR 2 [ SR IR 8, AR BT A58 AT S sl 3 4
FRN RS SR M, TR AICK AU £ (H Rl 23R 3 T WU HL 7 3K 3l = G FALAR S A s 47178
e [FRF, 3T CAN BREA, L TEFH AR ER F RN BERH RS, LIS N AR T 56
Ko PR T BIGRE AT SRR, 85 R s M R IAUR B0 s AT S 5 kb, SR/ NS AR
k1 903 mm, S RCHE B Ry 23, Ak 1) A8 KRB £ Ky 24. 7° 5 7688 1) MU 73 B2 > 15° ~ 20° 118 3¢ b S8 w55 2R 4 7 34 ) G )
MR BLAL  TEPEEE A 10° ~ 15PN M BETE LV L T 7 1 TS SR A () 3K F S ming FH JR) SRR S HLAE AT
RO hst 2 BENSSE % 0 ~ 4. 5 km/h AR 6, o8 b A TSR WSO b 33 7 4 5, 08 1 SF- 25 AL A o 95 405 3R
0.73 /(R -hm®) , JERF-BIHUAGE 1 B35 %4 0. 083 #k/ (WK -hm® ) , BFFEZ SRR I I AEHF FE =2 A
Sl RICHLI B RE IS 2 B/ NI B ZEt I v AR ALIE MRl 2R XS A = AU AL AT BB
KR, Fh LXK ; B E B B RIHL; A ST mRE s ; el %"E
hE 43S THI22; S225 SCERARIAAD: A MBS 1000-1298(2025)12-0407-10 osID: | &

Design and Test of Crawler Self-propelled Semi-automatic
Tobacco Harvester Chassis for Hilly Region
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Abstract; Aiming to address the challenges of high labor intensity, low operational efficiency, severe
tobacco leaf damage, and lack of suitable harvesting equipment in tobacco-growing areas such as
Yunnan, Guizhou, and Hunan provinces, an optimized chassis for a tracked self-propelled semi-
automatic tobacco harvester was designed, specifically for hilly regions. The machine featured a gantry
frame that enabled simultaneous harvesting three rows of tobacco. To reduce mechanical damage to the
tobacco leaves and meet the needs of stable operation at low-speed, a dual-motor independent drive
system and a mechanical automatic row-following device were designed. Additionally, based on CAN bus
technology, an integrated vehicle control system combing manual and remote control was developed to
meet control needs in various scenarios. Stability analysis and performance testing of the machine were
carried out. The results showed that the maximum speed of the harvester chassis was 5 km/h with
minimum turning radius of 903 mm. And it could handle slopes with up to 23°, and the lateral ultimate

tipping angle was 24. 7°. There was no side-slip or rollover when operating on contour lines with a lateral
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tilt angle of 15° ~20° on sloping land. Moreover, it could stop for more than 5 minutes on both upward

and downward directions along longitudinal slopes ranging from 10° to 15° without any issues. During

field harvesting, the machine exhibited smooth running characteristics with ample power reserves allowing
free speed adjustments between 0 km/h and 4. 5 km/h. This highlighted its strong adaptability to manual

tobacco leaf harvesting operations. The average mechanical damage rate to tobacco leaves was 0. 73 leaves

per operation per hectare, and the average mechanical damage rate to tobacco plants was only 0. 083

plants per operation per hectare. It showed that the developed tracked self-propelled semi-automatic

tobacco leaf harvester chassis could meet the requirements of manual and machine-operated harvesting in

narrow fields and gentle slopes, which was of significant importance for promoting the full mechanization

of tobacco production.

Key words: hilly region; tracked self-propelled semi-automatic tobacco harvester; mechanical automatic

row-follow system; remote control; gantry-type frame
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Fig. 1 Schematic of crawler self-propelled semi-
automatic tobacco leaf harvester
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Fig.2  Structure of crawler chassis drive system for semi-automatic tobacco leaf harvester
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Tab.1 Main parameters of tracked chassis of

semi-automatic tobacco leaf harvester
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Fig.3  Structure diagram of mechanical automatic
row-follow system
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