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Abstract

A finite element analysis model of the clod crushing rake tooth in field cleaning machine was built by
the non-linear finite element analysis method. Based on the analysis of strength and rigidity, the bearing
forces and distortion of the rake tooth in work were predicted. Compared with the simulation results, the
prediction results calculated by finite element analysis model showed confident with the simulation results
and reliable in the design and assessment of rake tooth.
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Fig.1 Schematic diagram of clod crushing structure
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Fig.2 Geometric model of clod crushing rake tooth
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Fig.3 Latticing treatment of clod crushing rake tooth
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Fig.4 Degree restriction of freedom and imposition of

force on bar of clod crushing rake tooth
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Fig.6  Simulative distortion of clod
crushing rake tooth in work
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Tab.1 Results of bearing forces and distortion

HIUREWES
I F
A B C D E
SR I AR A 5% /N 218 153 100 58 46
2 ) 5 4% 5 S 2 A /mm 0.572 0. 468 0. 360 0. 264 0. 154
1 PR IG5 B 15 31 4 5 A5 /mm 0.586 0.478 0. 365 0.257 0. 150
A R IT 0 Bt 5 3 50 S5 0 A8 TR A X iR 25 / % 2.4 2.1 1.4 2.7 2.7

4

(2) 3 %37 R AL AR A N AR R A
FROC o> B B 592 g 5k R 38, 26 W AR et A BR T

&t

(1) S-S54 FROCE LA R X L, &ML AE X AR A R — Rl A 3 07 3k

R e RiR 220 2. 7% o

& % x Wt

WA SR, T 4. B O HLEE I DL A A [ ). & M BLBR 40,2007 ,38.(9) 155 ~ 58.

Zhang Xuejun, Wu Chengwu,Ma Shaohui,et al. Fuzzy optimization design of the links mechanism with film rake of remnant
plastic film collector[ J]. Transactions of the Chinese Society for Agricultural Machinery,2007,38(9) :55 ~58. (in Chinese)
A R, AL AR IR R R IR S R A % R E Bt 5 IR [T ] RO HLRA# 4 ,2008,39(9) 149 ~51.

Zhang Xuejun, Wu Chengwu, Wang Wei,et al. Design and experiment on the zigzag scraper transportation device for remnant
plastic film and stubble [ J]. Transactions of the Chinese Society for Agricultural Machinery, 2008, 39 (9).49 ~ 51.
(in Chinese)

KR FIBAR, S0, SV R LA A BT [T ] 3 R A B R 24 24,2002, 14 (1) ;1 ~4.

Zhang Xuejun, Wang Xudong, Ma Shaohui, et al. Design of a field clearing machine [ J]. Journal of Tarim University of
Agricultural Reclanetion,2002,14(1) ;1 ~4. (in Chinese)

FO i, TR, 2R oK AL U RS st LB R R AN A B Y2 B B——JE T Pro/E B[ T]. R HLAL B 5T, 2008,
30(2) .49 ~51.

Wang Xufeng,Zhang Xuejun,Li Yongkui. Dynamic simulation of device about film uncovering and clod crushing of field
clearing machinery based on Pro/E [ J]. Journal of Agricultural Mechanization Research, 2008, 30 (2):49 ~ 51.
(in Chinese)



FIBUE S W R L 6E R A A R DT A BT 61

11

12

13

14
15

Kim T H,Reid S R. Multiaxial softening hinge model for tubular vehicle roll-over protective structure[ J]. International Journal
of Mechanical Sciences,2001,43(9) :2 147 ~2 170.
Ciark B J, Thambiratnam D P, Perera N J. Analytical and experimental investigation of a roll over protective structure[ J].
Institution of Structural Engineers,2006,84 (1) :29 ~34.
Cheng Xinhua, Wu Chengwu. Trial analysis on constitutive relation and finite element method analysis of unsa turated
cultivatable soils[ C] // Proc. 1st Conf. ISTVS Beijing, China,1986:101 ~ 114.
Chi L, Kuxhwaha R L. Three-dimensional, finite element interaction between soil and tillage tool [ J]. Transactions of the
ASAE, 1991, 34(2) :361 ~366.
NG, AL BB, 55 1 IR A 4 BORORE AL LA IR T T LT ] A HUB 2 41 ,2009,40(2) 107 ~ 109.
Sun Qing,Bai Hongchun,Zhao Xu, et al. Finite element analysis of honeycomb biomass fuel press briquetting [ J]. Transactions
of the Chinese Society for Agricultural Machinery,2009,40(2) :107 ~109. (in Chinese)
¥t. 2CZ - 21 BUH A HLHLAL 0 2 0 A S OEAE DT ] R HUBK % 41 , 2007 ,38 (1) :87 ~ 88.
Yang Guang. Mechanical analysis and optimum of vehicle frame of 2CZ — 21 sugar cane planter [ J]. Transactions of the
Chinese Society for Agricultural Machinery,2007,38 (1) :87 ~88. (in Chines)
25 MG, BRIERE. AR H A W Sk AT ) ANSYS A RIS [T]. RAE AL A= 41,2007 ,38 (11) :137 ~ 139.
Li Yong, Shi Guanglin, Chen Zhaoneng. FEM analysis of connecting-rod in low speed high torque hydraulic motors with
ANSYS([ J]. Transactions of the Chinese Society for Agricultural Machinery,2007,38(11) ;137 ~139. (in Chinese)
Ciark B J. The behaviour of roll over protective structures subjected to static and dynamic loading condition [ D ]. Brisbane:
Queensland University of Technology,2006.
R, EIESE. K7 AL M R =4 IR TR 58 [T] . BLB i ,2009,26(9) :50 ~ 53.
Fu Cheng, Wang Yanrong. Research of 3D finite element modelling on wind wheel blade of wind power generator[ J]. Journal
of Machine Design,2009,26(9) :50 ~53. (in Chinese)
T E SR S T AR BB AR B AR AR ANSYS | (SR [ M. P8 42 - P b Tlk K 2% 4t , 2000.
S TAEE. A RO Hr Al ANSYS 55 Mathematical M. Jb st « i 46 K22 H kL ,2002.

(L#% 52 W)

[V L

£ % x W

RS AT R AL, A T SF . MU BB M S 2545 [ M. JE 50 HUBR Tl i AL, 2005,

Y. MU T S LA B 20 BT 5 5[ M. b s B A 2 A, 1998.

AR ARBEE R M. Jb et AU Tk i At , 1975,

S, EOCHE. ARBRA 4 AR S A S [ M ] db st LR Dol i hAt, 1997,

TR L, A AT M R 14 56 1% 3l 5 B X AT S LA E Bl A BT R S 3 [T ] Al ALK 2 41z, 2008 ,39(5) 145 ~ 48

Yu Gaohong, Xie Renhua, Zhao Yun. Kinematic analysis and experiment of backward rotary transplanting mechanism with
elliptical gears transmission[ J]. Transactions of the Chinese Society for Agricultural Machinery,2008,39 (5) .45 ~ 48.
(in Chinese)

B AST T R AL MR AR AT B AR A LA A AL e M A SEALOE A [T ] ROl AR 444k ,2000,16(4) - 78 ~ 80.

Li Ge, Zhao Yun, Yu Gaohong. Theoretical analysis and parameters optimizing of separating-planting mechanism with
planetary elliptic gears [ J ]. Transactions of the Chinese Society of Agricultural Engineering, 2000, 16 (4):78 ~ 80.
(in Chinese)

BT, 5] R RE . KR I BHL o3 4 HLAY ADLSE B ] B BTt [T ] Al HLAR % 4% ,2008,39 (1) :46 ~49.

Wu Chuanyu, Zhao Yun, Chen Jianneng. Optimization design of transplanting mechanism of rice transplanter based on
visualization human-computer interaction[ J]. Transactions of the Chinese Society for Agricultural Machinery,2008,39 (1) .
46 ~49. (in Chinese)

AR AL, B U, AL A D R I R A e AT 2 R AL Z S LB BT (1] AL ALB A4 ,2009,40(3 ) :81 ~84.
Yu Gaohong,Qian Mengho,Zhao Yun, et al. Analysis of kinematic principle of transplanting mechanism with eccentric gears
and non-circular gears [ J]. Transactions of the Chinese Society for Agricultural Machinery, 2009,40 (3).81 ~ 84.
(in Chinese)



