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Design on the 4U - 1400 potato combine harvester

SHI Ming-ming, WEI Hong-an, HU Zhong-qiang, LIU Xing, YANG Xiao-ping
( College of Engineering, Gansu Agricultural University , Lanzhou, Gansu 730070, China)

Abstract: Point at big problems of low efficient and high fatigue strength on domestic potato harvest depending on
manual or small excavator, the 4U — 1400 potato combine harvester was designed. This harvester is mainly composed by
digging device, soil — potato separating device, stalks separation device, vertical lifting device, bagging device, trans-
mission system, frame, running gear and so on. Therefore, the structure of this harvester is very compact. The key pa-
rameters of each device were determined though the kinematic analysis and experiments. The Solidworks software was
used for drawing out the virtual sample machine and carried out the model validation. There was no interference between
each component. This harvester could finish two rows potato digging, cleaning soil, stalks, weed and residual mem-
brane, vertical lifting and bagging etc procedures at once. As a consequence, the technology problem of potatoes bagging
is overcome, meanwhile, the productivity is increased.
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Fig.1 Structural drawings of 4U — 1400 potato combine harvester
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1. Draught attachment; 2. Supporting wheel assembly; 3. Digging device;
4. Primary soil separator; 5. Straw oriented device; 6. Haulm separator;
7. Secondary soil separator; 8. Vertial lifting device; 9. Shield; 10. Hori-
zontal transmission set; 11. Bagging device; 12. Rail; 13. Transmissiom
system; 14. Hydraulic lifting device; 15. Power input shaft; 16. Power-in-

put device; 17. Traveling device; 18. Standing device; 19. Frame
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Table 1 Major parameters of 4U — 1400 potato combine harvester

$0(H Value

4 Parameters

#MERSE Dimension
(1, length x & width x /& height)
/mm X mm X mm

4810 x 1700 x 1500

g L T 3%
itk _
Output power/kW
BRNIAE 350 ~ 500
Adjustable row spacing/mm
o3 i YR
SR 0~350
Digging depth/mm
F o
ERE . 0.83~1.34
Traveling speed/(m-s~")
e 0.4~0.6

Productivity/(hm?+h~1)
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Fig.2  Structure drawing of digging device
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1. Left blade; 2. Middle blade; 3. Weld frame; 4. Right blade
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Fig.3  Structural drawing of soil and potato separation device
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1. Slave unit; 2. Return roller unit; 3. Dithering device; 4. Driving part
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Fig.4  Structural drawing of dithering device
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1. Dithering wheel; 2. Weld dithering shaft
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Fig.5 Kinematic model of dithering device

2

]% = Flgo, (1)
Ao JoNE s EAIR 0 SRR (kg e m2) ;
0 NEE S BE (°) ;¢ iz o)) 2 g 2k A B BT FH B 1)
(s); F hisgdd B Rlshiesz J1(N); Loo, A0 S E
0, SIS (m),

R P P B e e —AF, RN m, I B
ik SL kAU IEEE

J = 2miy, (2)

l()zA = loolsinﬁ (3)

A, 0, BN A KB o o NEF S BT PRI,
PRI, Soid B R ARAT , /N B SR AN
U RAEARSC TR 1,4 ££200 ~ 300 mm IFf, Hh5%
BHERNT 4%,
2.3 EMNOBERE

R B BRI AR T B A R R K
BN, FLAEHUNIAT 6, SREARUAT R FH AR 3 38 411 4% it
e, HLEE P A R ] e el 3 S ARUAT b AT 3R 1Y o 2
MRS B 25 FF 0 BPRCELAR I, i TR
ANINTFAHRBAAT IR, n] WA E A, R g2 4T
T 40 09 5% 3h J7 1) 5 — 9% 35 00 B 3 L U7 1 A
B, ZERT SRR SR T AR b, (AR 2R A
Yoy e Ot S R ARLROE b R E N »,, —
P+ B F AN o,, 0, I H S FHOR
PIEIE EIRGEA B AR BRCRAR, By e AL 28
oM, it HALRAE 0, = 2w,50, = 3w,50, =
3.5w 0, = 4wy, = 4. 50, FEUE 7 TR G L
FEMA RIS, KA R EY 0, = 3w, HECR R
Ut o A 5 LS AR A S B R SZ N

6 EFSBEESHE
Fig.6  Structural drawing of stalk separation device
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1. Primary soil and potato separator; 2. Straw oriented device; 3. Secondary

soil and potato separator; 4. Picking potato roll;5. Elastic rods unit
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Fig.7 Experiment device of stalk separation
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Fig.8 Structural drawing of vertical lifting device
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1. Driving sprocket unit; 2. Guiding sprocket unit; 3. Palisades; 4. Lifting

scraper; 5. Driven sprocket; 6. Tension device
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Fig.9 Kinematic scheme of potato received
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Fig.10  Structural drawing of bagging device
LRI 2 FIRAR; 3.k 4. B/ 5. 4RF
1. Barrel; 2. Barrel baseplate; 3. Hook; 4. Disk; 5. Wrench
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Fig.11 3D solid model of 4U — 1400 potato combine harvester
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