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Design and Experiment on Crank-chute Planting Mechanism
of Transplanting Machine
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Abstract; In order to improve the upright degree and reduce the damage in the process of transplanting
for the film transplanting machine, a crank-chute planting mechanism was designed and the mathematical
model of this mechanism was built. The optimization program of mechanism was programmed on the base
of the model with the Matlab software, and the influence law of the key parameters of this mechanism on
the trajectory of the planting point was analyzed. The upright degree was chosen as the optimization
indicator, which is, the insert point and the leaving point is perpendicular to the soil ridge as much as
possible and these two points should be close to the planting point as much as possible. With the
optimization program, a group of optimal parameters of this mechanism were obtained, that means, the
velocity of the machine, which was 500 mm/s, the length of different bars including L, =150 mm, L, =
120 mm, L, =310 mm, L =680 mm, different angles including 6, =10°, 0, =15°, 6 =20°, and with
these parameters the trajectory of the planting point was <y, which was beneficial to the seedling to be
upright and had less damage to the film. The experimental prototype was manufactured according to the
optimal parameter, the field experiment was done with the tobacco seedlings chosen as the experiment
object, the experiment result showed that the upright degree was above 93% ,and the damage rate of the
planting mechanism on the film can be diminished to 8% .
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A RE 6 S BLAR 1oy L S7 B B PR R, RS R LT
JEOE B3 3k 93% 5 HRR A i T 6 1 e JIE e [) A

Tab.2 Test results of transplanting
RUEEEE, AR/ B A RR A R mR
(mmes™') (Bf-min ™) #REC BREL B /% F% BE/%

516 62 1 1 28 96.7 93.3 14
502 61 0 2 28 100 93.3 8
510 61 0 1 29 100 96.7 11

BN AR T W 2 8% 5 1E B8 4RI 2 60 #k/min B},
T ST O B R A I AT JL R B B RS R L
(YZ -2 7 27ZB7 —2A RI%E) R 2 MR EH
—REARTFO T s AT E S A -E AT B R
HUFS B 1 7 B O B AR T 10 A 43 A5 (SCHlik
O 83.3% ) 0 4 A SO R B AR 7 kL X HE
FIF 00 7 1 OB LR I B, W S 1 4R T
VLS AN 43 5 ORI 30098 36 e s P 1 22.5% ) 5 TR I
TR LR RE 0% B 1 L I B ARk SR, B
75 300/ b B 451

6 %t

(1) Bt 17— Fh &5 4 ] B (5 T 9 & 1 it 4 1
FE AR AU, I3 T WA T T — Fh e
2 RTINS R A 1R RGeS T R A S i |
BUAY AR AR AR A B R A B R AR,
M5 SRS Ty, — AR ML AT 58 BUBE B AT R B
AT Re, B R Z 55 ~ 65 R/ min,

(2) JEN7 T A o i OB AR LA 109 52 3l B B
B LTz R R H] Matlab 8C7E 1 % 7 ALAL 5 B 2
Br 5 05 BARACRR P, 38 i AL A 5 =, 3075 T LA
2 SO0 G W A A% 12 Bl 0 R R e ) A
M AB KB (iAW DC K JEE HLEE AD < B2 F g i i
PR A7 2 T SR AL 2% 1Y) 3 20 2038 0 A SRR AL TR BE L b e
I E RN UL B A B g e i) T R AR A AN R AR Y
M, JCH 2 MR AB AR CD %4 B2 A2 Ah 0 S 1
L A8 708 /N2 e R, R T 6 1) 48
PR,

(3) 38 3 Z B3k 53 7, A5 3 AR AE AL A ) — 4
BRSHEA A, AR L 4L AT U 3 v =500 mm/s
Bf,L, =150 mm L, =120 mm.L, =310 mm, L =
680 mm .6, = 10° .6, = 15°.0 =20°; Jth i}, F% 48 2 19
W Sty A 1) 248 %) 32 Bl 03I A N 2B THT I S S Yy
RURE IR, AN 23 B COARBR I, X 7 1 b A R 2 JE ¢
/N T B 3 HAT SRR e A N R BT

(4) DUHH L SR 1 Ry %k 52, 647 B R ML H )il g
45 5L 3 B AE LA A 1 B B 29 500 mm/'s B RS
R B R L R BT 93 % 5 Bk A AR
BAR AL 15% i I BB AR R 220K,
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