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Abstract

Compared to crank-rocker riding rice transplanter, the speed of rotary rice transplanter is doubled.
In addition, the force impact on the ends of the rotative phase of double helix axis are five times stronger
with the quality of feeder moving mechanism and rice seedings box is added. So the abrasion between the
slider and the slide is more serious. In order to reduce the abrasion and impact, buffer springs were
equipped to both ends of the double helix axis. By setting up the kinematic and dynamic models of slider
and slide and writing the optimizing program, the optimal curve in rotative trough at both ends of the
double helix axis and the stiffness coefficient of the buffer spring were obtained. After optimization, the
force between the slider and the slide were cut down observably referring to the buffer spring added to
both ends of the double helix axis, which maked the use of nylon material instead of rolled steel to
produce double-helix axis feasible. Nylon materials and rolled steel were used to produce double-helix
axis and slide, then comparison experiments of attrition resistance were carried out. The result of the
experiments indicated wear-resisting nylon 66 double-helix axis and quench steel No. 45 could conform to
the rice transplanter’ s working longevity.
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Fig. 1 Installation location of slider and double helix axis

Lode 20850 3. RURAERD 4. R EI AR 5. SGEulingE

2 EHEMHAFERNEL

T P SR I B 2had 72 23 O 1E # B 3 B B
[ 5% B B o A 1EF # 3l G B, B 0 0B 2 8] 5 4R
R 3 (L 2) 35202 f BeAs S B J A EE 48 T 512 Y
(O B B 1 o 0 T e L5 90 3 2 1) BE 45 ) 22 g A
) o BERTRRAS SRS R EEE ST F, = mau, T T
Bt ¥y 3H 1 1E s )
F, =F cosy =mgucosy (1)
A m——R AR B B R 1
A 5 A A ) R 4 DR R
y— I iE R T A
TE 115 [ B, 9 He R 38 22 6] 19 1

F,, =Fcosep (2)
Arf o3 5 i P A] 1Y R 8 A

P2 SRS T il 38 3 43 A 1R
Fig.2 Force analysis of slider and double helix axis
I A5 SUHER 8 Bl P i [ 2% [ B e 2 114 A R A
FE MR SRR S BE A ) DL R % oh i A T
AR A B i~ 8 B B ST ) g Ry

l X X
jm(vg -') = LO kxdx + LO mgudx (3)

A o, —— P b
v—HE I 20 f) 1 2
2t 5L 3 O 4
a1 BRI I 20 ) o2

he—2% v 5 B AR R

AR TR v 2 w5 A Y R RIS 5 B A 4
1 JEE {5 RE ¢ IR T SR A9 S BE , W R OE 4R
T1 0% o A HLAE M Sk A9 4 B R — B B0 T
A ESRUT YR B vy H— BN OL /N, i R (3)
HR S oL G T DR 1 R 0 I O BT Bl BOA
i R B R BUIE I il Y 9 ) S E RE DUIRE
T P 22 W) J i) PR 458 g i SRR A8 i, A T U8R Al
e 5 B B 1 T AL o DR, T AR e i ) R
FR B T B ) 46 B v BN T IE R A R R
JE vy, BUI 3P R AL b AR ko 2 Bz 2l 2 T i
o =0, 58 i K4 h v, X (3) 17

moy’ = 2mgu(x, - x,)

k' = 2 2 (4)
X, — %o

B v =du/de fRA(3) , 3L R B A AR b, 4
B 3E E vy AN v, LTI E

% =\/—l:nx2 ~2gux + v’ +%x§ +2gux,

Vb +4dacsin(tyfa +¢,) +b
x = 5 (5)
a

k/ , k/
Hp a=— b= -2gu c=v02+gx(2)+2gﬂx0

FN

2ax, - b
m)

FILFE DA 1] 5 FF s 3] [ A 45 o1 b M W 4 2 3k —
Ji, BN g B, , 5 o, B v, 2300 S 180°, T

¢, = arcsin (



60 & Ak HLOM 4R

2011 4

Hefmo5 xRN

0 =180x/x, (6)
B LHRAK(6) L fF
5 =180 Vb +4acsi;:;ﬁ+co) +b (7)

R T P T L D v, , 75 SRR R BN kI 2%
LS R (SN IS AL S L DI R

%m(vé—vz) - j k'xdx—f mgudx = f Fdx

ABAEAR 3 J7 5 as s SR 1 F ol
_mv? —mve,, —k'"(x7,, —x)) —2mgu(x,,, —x,)
2(x;,y = ;)
A v o ——EURE AT 5 220 T Bk A o
xR s 20 B i 0 7%
AR & wh s AR ) F ol
mv; —mv;,, —2mgu(x,,, —x,)
2(x;,y = ;)

3 WEREHFELNRITEHEEN

HRAEHL G 1 32 3 22 B R M 3l 0y 2 R, O T
Visual Basic 6.0 %5 0 b 84, 72 7 00 A6 5 1 an ] 3
J 7 Vv it £ RSO ke b 799 3 (] %% [ B J T il &
PR 45 K A AR Z 800 - 73 1 AL R 4 B e 5
n =400 X /min,v, = 133 mm/s ,v, = 100 mm/s, m =
90 kg, x, =10 mm, tang =0.03,u =0.06,x, =0, u
L3 Ao AL S B T 50 0 AR R X BT A (R 2
B o R TR U T Bl T ity 2 980 — A 8
i LUBCIR A, L g % SUBR T Al 1) D8 A 52 Wi A K i
Hx, =0,

e XU e it 79 s [ 26 )0 ot £ 4 AL 210U e

300
200
100
ofF
=100
=200
=300

F =

FESENSIINN

0 9% 180 270 360
XURTER 1 0 /(%)

(2)
300

200
100

IEJRJI/N

HIE |

3

T T T T T 1

5E -200

_300 1 1 1 ]
0 90 180 270 360
XURTEA A1 6 /(%)
©

i —100

1

3 BUR e fh AL Ao

Fig.3  Optimization interface of double helix axis
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Fig.4 Positive pressure curves of double helix axis’ rotative phase
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Tab.1 Test of nylon material
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