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upper jaw and wiping arm components with

rotation of driving dentate disc
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seedling, and direct-seeding mechanical-transplanting, to determine the diversity of seedling quality,
growth duration, photosynthetic production, accumulated temperature and illumination hours, yield
components, and grain quality. Results showed that the seedling quality of bowl-seedling of the
mechanical transplanting rice was significantly better than that of blanket-seedling mechanical
transplanting rice. Compared with bowl-seedling of the mechanical transplanting rice, each growth period
were postponed in blanket-seedling mechanical transplanting rice and direct-seedling mechanical
transplanting rice, and whole growth period was shorted about 8 ~ 10 d and 20 ~ 22 d, respectively.
Accumulated temperature and illumination hours of whole growth period and different growth stages were
lower, and then led significantly lower crop growth rate and net assimilation rate in mid-to-late growth
period. The yield of bowl-seedling mechanical transplanted rice was the highest and the yield of direct-
seeding mechanical transplanted rice was the lowest. Yield components of bowl-seedling mechanical
transplanted rice had the characteristics of significantly less number of panicle per unit area, significantly
higher spikelets per panicle and kilo-grains weigh, and bowl-seedling mechanical transplanted method
significantly increased grain yield by 10.2% and 23.4% than blanket-seedling and direct-seeding
mechanical-transplanting method in hybrid rice, respectively, and by 5. 6% and 19.3% in conventional
rice, respectively. Moreover, grain quality of bowl-seedling mechanical transplanted rice was the best.
Studies indicate that bowl-seedling mechanical transplanted method is a priority selection in Huaibei area.
Key words: Rice following wheat Mechanical transplanting ~ Yield formation Utilization of

temperature and illumination

(L#EHE 108 T7)

15 Hi 7%, kSO . LI 8545 5 Welger AP — 530 Br® Jy il AL &5 de 45 M RACRE FLACLT ], HLMIF S S50 A, 2006, 19(1) :
93, 103.

Yang Shijun, Yao Wenxi. Comparing about structure and efficiency between CASE 8545 and Welger AP — 530 of baler[ J].
Mechanical Research & Application, 2006, 19(1) . 93, 103. (in Chinese)

16 JR¥ENL, W VULLIR 55, 5T CATIA B F B RSB W m & AT [T]. Hlk A 3k, 2013, 35(11) : 100 - 101.
Zhang Haibo, Chang Ying, Fan Hongyuan, et al. Reverse modeling of automobile suspension control arm based on CATIA[J].
Manufacturing Automation, 2013, 35(11) . 100 —101. (in Chinese)

17 XVRESR. D BRTZE SRR S5 M PR RE P AT SE [ D). IERIIE R - N 5t ROl K2, 20009.

Liu Zhigiang. Research on structure and performance of eagle nose pliers for deering-knotter [ D ]. Huhhot: Inner Mongolia

Agricultural University, 2009. (in Chinese)

Reconstitution and Motion Simulation of D-bale Knotter
Based on Reverse Engineering

Chen Longjian Li Cheng Zhang Anqi Li Haitao Han Lujia
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract; D-bale knotter is one of the key parts of square baler, which influences the efficiency and
quality of baler. Based on reverse engineering, D-bale knotter was reconstituted and the accuracy of
working surfaces was analyzed. The results showed that more than 90% domain for all the working
surfaces can achieve the precise level above. Reconstruction parts of D-bale knotter were assembled and
then simulated by using the software Solidworks. The angular velocity and displacement data of twine
holder, bill hook, wiping arm, and driving dentate disc were obtained and the movement relationships of
these parts were further analyzed. This study will provide basic data for the optimization of D-bale
knotter.

Key words; Square baler Knotter Reverse engineering 3D-reconstruction Simulation



