20224 11 A | AR A= 53 % HIF L

doi:10.6041/j. issn. 1000-1298.2022. S1. 037

AR EEREA B far TERIVLEN S5 E 3 R IR IS 17

WEAL? HFE'? KREA T XIE K
(LA E R R 2E T2 BE, dbat 1000835 2. Ff [ &l A 22 BRAR AR L 25 4 O A i1 db 5 i 8 A 2 e %8, Jb &t 100083 ;
3. 9% BHVG 56 A5 5 3 D1 K T BRA |, 1% FH 471000)

TEE WS RALE R VE A 48 A5 % 3l ) it A% 3l ZR AR Sl R i 52 e, SR &R G 8 ) A @ B L B A6 B3I L )
B 5 05 B BT A ES & 5 i LA BT o 1 58, 6 A BT 8l 0 i i A% B R A5 A 0 SRR b, ST TR A L B e % 3 AL
B A HH R AR A 25 8] Bl g 2 A5 7 A R R 40 2% 18 TR [ R ) ) B A A AR BN o R, R T MR ML PTO i 2%
I A XTSI ) O FL A8 S AT I BGAIF , 30 TE 25 2R 3R B AR 1) 0 ] 0 5 A B R 25 e K A S 4. 24% R 5. 12%
TR A TESR o ARJE L FE AT th R A A AL IR AT AU SE A R G S AR PR B R R AR RS, o R AR T MBI ALTE
L1(2.07 km/h) \12(3. 10 km/h) \L3(5.29 km/h) ¥ FI#4 00T @4 H TR]BE R AR b B8 , F TR) 30 25 R 3 ) < e B 1 ol 1y
AT 7K - R U B 90 L X B A R AL AT s B Y TR R K. dwcJE R T A ST R Bl ) R LA AT TSR
FEL B A7 PTO 7 iy X 05 56 12 388 e 0 52 i, 45 SR 3R W < i S AL 58 Bk 1 ol 35 07 8 &7, B PTO 28 77 9% 30 i 51 A 09 1% 30
RIRSI MK, 1 H 3 ZE AR AR 1 R 30,

KR WhAL; S R ARG WA BEPHE ; B ik

FESES: S219.1 XERERIRAD: A XEHE: 1000-1298(2022)S1-0332-08

Analysis of Influence of Tractor Rotary Tillage Load on
Power Take-off Driveline

SHAO Xuedong'? YANG Zihan'? SONG Zhenghe'” LIU Jianghui’ YUAN Wei’
(1. College of Engineering, China Agricultural University, Betjing 100083, China
2. Beyjing Key Laboratory of Optimized Design for Modern Agricultural Equipment,
China Agricultural University, Betjing 100083, China
3. Luoyang Xiyuan Vehicle and Power Inspection Institute Co. , Lid. , Luoyang 471000, China)

Abstract: In order to study the influence of tractor rotation tillage load on power take-off driveline, the
system dynamics modeling, bench experiment verification, field test and simulation analysis were used.
Firstly, based on the structure analysis of the power output driveline, a torsional vibration coupled spatial
dynamics model was established to describe the load transfer mechanism. In this model, transverse and
vertical transmission effects of gear meshing were considered in detail. Secondly, the tractor power take-
off (PTO) loading experiment bench was used to verify the simulation results of the model. The
verification results showed that the maximum lateral and vertical mesh frequency errors were 4. 24% and
5.12% , respectively, which met the modeling requirements. Then, the data acquisition system
composed of wireless torque sensor and BeiDou positioning system was built, and the data of rotary tillage
operation in the field under L1 (2.07 km/h), L2 (3.10 km/h) and L3 (5.29 km/h) were collected
respectively. The results of the field test showed that the load level and fluctuation range of rotary tillage
were increased with the increase of gear and driving speed. Finally, the influence of PTO load on gear
transfer characteristics was simulated by using the established dynamic model. The results showed that the
higher the tractor gear for rotary tillage operation, the greater the vibration displacement of power take-off
driveline caused by the fluctuation of PTO load, which was mainly reflected in the lateral vibration. The

above research provided theoretical model and data reference for durability design and load spectrum
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loading experiment of tractor power take-off driveline.

Key words: tractor; power take-off driveline; torsional vibration coupling; gear transfer effect; rotary

tillage operation; load characteristics
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Fig.1 Schematic of tractor drive system structure
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Tab.1 Model parameters of power take-off driveline
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Fig.7 Simulation and experiment results of lateral and vertical vibration acceleration (time domain)
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Fig.8 Simulation and experiment results of lateral and vertical vibration acceleration ( frequency domain)
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Tab.3 Comparison of vibration acceleration in

frequency domain
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Fig.9 Data acquisition test of rotary tillage operation in field
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Tab.5 Statistical characteristics of driving speed

and PTO torque in field operation
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