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Abstract

Taking a self-developed axial flow threshing and separating device with nails teeth as the research
object, the overall process of movement, broken rice spike movement and threshing process as well as the
movement process of free kernel were photographed on line in threshing and separating space by using the
high-speed photography equipment. Through the slow playing analysis of high-speed video image, it
could be concluded that when the rice entered into the threshing and separating space and interweaved
together, the valley logistics along the axial spiral surging moved forward under the combined action of the
rotary nail teeth and guide plate. The trajectory of broken ear was a parabola and presented to be unstable
and fluctuate. Single free kernel without external interference followed approximately a uniform linear
motion. Its motion direction formed a certain angle with the drum axis direction.
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Fig. 1 Schematic drawing of nails teeth of the axial flow

threshing and separating test bed
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Fig.2 High-speed photography pictures of broken ear in process of threshing
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Fig.3 Motion trace and velocity of kernels before- and after-threshed from broken ear
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Fig.4 High-speed photography pictures of free grain movement process
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Fig.5 Movement trace of free kernel
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Fig.6 Movement velocity of kernel 2

SEX BN v, =9.33 m/s, fIGTET U 20 2k
(18.84 m/s) ,

4 it

(1) R e A 73 25 18] ), 3% v e 5 7R
BT B TR 1 P T B 2 o e 2% , 9 10 4 7447 1) A
TN T B, AR AR A AN ET A B4 SR R TR
T VR T 1 R BEE 1) BT 2l o AR L A bR A AL S
PEET U I pivele R L SR B 5 AR SRR R T
MBAE b BT R o 22800 WA RLAE F ) A L
TIHIVE RIS, se IR A 43 2 i BEL D, 2 3 il 2 3k 1)
M i 5 B3 1 o

(2) W BEAE I 20 =5 18] P9 1143 3l Bl 2 i 46
HAE 32 gy 7 v I ARV A% 3 Sl R A 1 7 2 () AN
W 801 5% 10 iz 3 5 T R A 3 Bl AN SRR R B A ) Y B
Wzl 5 Bl N ] A HERS W S s B R
Ji KL I KL 1Y 32 Bl R 25 -5 B AL 5 R R 19 5 Sl AR
AL

(3) TSN FHHEE T T, o= [ A
(9 AR L 38 Ol A 2] B s B, s B Ty
TR ] i 05 1R I — € e M1 o Z2 A0 AERL Y ik 17
r R BE 5 U 1) oy 3 BE i, R W 2 B0A i ORF R T
£ T7 ) AU D7 1] B3z B RE T AR A IR] . 48K
Z A ML 2 B 0 3 BE AR T IR S A 2 I



56 N AT S ¢ 201 14
2 % x W

1 ACHUIE . W A 14 20 A R O g e SR PSR (D). MR R AR b ol R 24,2007
Yi Shujuan. Study on assembled plank-tooth and helical vanes axial flow device theory and experiment [ D]. Harbin:
Northeast Agricultural University, 2007. (in Chinese)

2 EAE, B BhuR EBORL A ZE ML A DR T ] RO LA 4R, 1987 ,18(1) 181 ~90.
Wang Yue,Ma Ji. Research on principle of grain threshing and straw breaking in the axial-flow threshing apparatus|[J].
Transactions of the Chinese Society for Agricultural Machinery,1987,18 (1) :81 ~90. (in Chinese)

30 TURRACHUB. B ST VIR G DR IERE A I IR AT S LT ] R ALAL ST ,2005(9) 1108 ~ 109.
Wan Lin, Yi Shujuan. Experimental study on longitudinal single axial flow threshing and separating unit power consumption
performance[ J]. Journal of Agricultural Mechanization Research,2005(9) :108 ~109. (in Chinese)

4 P AERE ARr B EOO AR 5 AT I BORLTR B R BRI LR AT S [T ], R0k TR 4 4R ,2008,24(3) 1139 ~
142.
Li Yaoming, Li Hongchang, Xu Lizhang. Comparative experiments on threshing performance between short-rasp-bar tooth
cylinder and spike tooth cylinder[ J]. Transactions of the Chinese Society of Agricultural Engineering, 2008,24(3) ;139 ~
142. (in Chinese)

5 KMUA, B RE. AYRES 2R IR EERERGT]. RV ,2005,36(1) :100 ~ 103.
Yi Shujuan, Li Min, Meng Chen. Computer data acquisition system of grain threshing and separating installation [ J].
Transactions of the Chinese Society for Agricultural Machinery,2005,36(1) :100 ~103. (in Chinese)

6 L0, LD, . KRR T 5 RIS B s AR ER [T]. Rl TR ,2009,25(7) 103 ~ 106.
Ren Wentao, Dong Bin, Cui Hongguang, et al. The test of rice seeds after the collision with the movement of slope[J].
Transactions of the Chinese Society of Agricultural Engineering,2009,25(7) ;103 ~106. (in Chinese)

7 ARG R IR S BRSO A R R s S B SRR (V). Al HLBRAE AR ,2010,41(12) .68 ~TL.
Yang Fangfei, Yan Chuliang, Yang Bingnan, et al. Grain motion simulation and test on vertical axial flow combine harvester
[J]. Transactions of the Chinese Society for Agricultural Machinery, 2010,41(12) :68 ~71. (in Chinese)

8 U7 KRR, AWITEG il TR 0 kL s (] a2 SRS AT [T]. RO LA 4R ,2008,39(11) :48 ~50.
Yang Fangfei, Yan Chuliang. Movement analysis of cereal in axial flow threshing roller space[ J]. Transactions of the Chinese
Society for Agricultural Machinery,2008,39(11) :48 ~50. (in Chinese)

9 AR, R B BORL5 a EBORL G AR Y BRI T (D] ARl FLA A 4R ,2008,39(5) 152 ~ 55.

Yi Shujuan, Jiang Enchen. High-speed photography analysis on process of threshing of axial flow threshing and separating
installation[ J ]. Transactions of the Chinese Society for Agricultural Machinery, 2008 ,39(5) :52 ~55. (in Chinese)

(L#% 51 W)

3

PR, AU B AR B AU AR 5 BT ORI B R BRI EE IR AT S (], R0lk DA 24k ,2008,24(3) 139 ~
142.

Li Yaoming, Li Hongchang, Xu Lizhang. Comparative experiments on threshing performance between short-rosp-bar tooth
cylinder and spike tooth cylinder[ J]. Transactions of the Chinese Society of Agricultural Engineering, 2008,24 (3) .139 ~
142. (in Chinese)

RIUIAEHR, B %. BRI BORL S B AR s W8 sh AR A 5 dr [J]. Rk LA % 4k ,2008,24(5) -
136 ~ 139.

Yi Shujuan, Wang Chun,Mao Xin, et al. Free kernel in threshing and separating space movement observation and analysis
[J]. Transactions of the Chinese Society of Agricultural Engineering, 2008, 24 (5): 136 ~139. (in Chinese)

AW % BB b O DR 2 v e KL R ) R B R T (T ] ROl LB 42,2008 ,39(5) 152 ~ 55.

Yi Shujuan, Jiang Enchen. High-speed photography analysis on process of threshing of axial flow threshing and separating
installation[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2008,39(5) :52 ~55. (in Chinese)
W07 & T AE B A W T G O R R DR S 18] R s SR A AT [T ] AR ALK 2 iz , 2008 ,39(11) 48 ~ 50.

Yang Fangfei, Yan Chuliang. Movement analysis of cereal in axial flow threshing roller space[ J]. Transactions of the Chinese

Society for Agricultural Machinery,2008,39(11) :48 ~50. (in Chinese)



