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Optimal design of the vibrational structure of 4UD - 600
potato digger based on ADAMS

WEI Li-juan, ZHAO Wu-yun, NIU Hai-hua
( College of Engineering, Gansu Agricultural University , Lanzhou, Gansu 730070, China)

Abstract: According to the mechanism of turbulent drag reduction, improved the design of 4UD — 600 potato dig-

ger. A parametric model for the vibrating structure of 4UD — 600 potato digger was established using ADAMS software .

After analyzing the relative motions of materials on separating screen surfaces, to achieve highest productivity, an opti-

mization of this vibrating structure was performed, and resulted in optimal combination of parameters. The optimal combi-

nation of parameters were: the length of crank Loy =5.5 mm, the length of swing arm Lgp = 570 mm, the length of main

screen pendulum rod Ly = 110 mm, the length of connecting rod Ljx = 160 mm, the speed of crank n, =4.666°+s™".

After this optimization, results showed that the average moving speed of materials along the screen surfaces was increased

from 0.089 m*s~' t0 0.122 m*s~ ", significantly improving the productivity of the excavator. Validity of the theory had

further been verified in subsequently actual improvement design.
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PRSP 8 A IR LS BLR sh Dy R A ]
I BRI , FE TR PR BE 1 438 B e i ALY
W BE T PR R UL R R B 2 K
LA, 3R ShAILAA A 43 B 5 35 1 S AR LA fRT A M A s
SRR B A T SR L X RO TR ANARCRAR, 45 Rt
A UL RIS T B AL R FLRE AL A AT LU
SR AR ER AT 8 A X HLAA 5 B AT DA B SE
HBH

AR ADAMS 14X} 4UD - 600 K T 44 2

Y75 B #A:2014-02-11

FZIRPLIR I BEAT Sh 2505 A S B AL , LU A
PN IR 12 3 S A5 H 2 B A, B w8 T 1B 0%
FIAE P88,y OB R AR A

1 4UD - 600 Y o544 4% 3 WL PR sh L
FAI ) TAEALHR

4UD - 600 7 B 445 X AR ML R S AILAY ] [ 5
TAEMURGIE 1 FroR . #iR OA AR o R4
o), B FEFT AB, SR BD 7 ah4Z i 442 DHG

EETE 305E R D5 LT (041001) ; T4 5 R S BGRALIFH (1011NKCA060)
YEE R BRINAR (1989—) , 2, HORE PE N LA A , 2 Al TR AR 52564 7 IR TT . E-mail: buyueqingweilijuan @163. coms,
BISEE Rz (1966—) , 55, Hl 22 M B8 WA, A FRL TR 544098 . E-mail : zhaowy @ gsau.. edu.. cno



552 1Y

BRI AE : 55T ADAMS B 4UD - 600 74 B85 FHZ LR sh LG a0 S E it fb it 279

HREED, Wi R AT EFG A 34 B FILK
TER RS, LR AZ G ik 5 B U B 73 B
i 1L L AT 2385 o WRHESR S HLA A/ TR ™ A
W EAT AT — 2 R RIS B, TR TR
W) B BB Z R YRR T, PR iz sl 1
SRR WIS sh 2450

1 4UD- 600 B B4 EZ iR IR 1A= &

Fig.1 Mechanical sketch of the vibrating structure
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Table 1  Coordinate values of each design point

MAR{E Coordinate values/mm

b
Coordinates X y 2
(6] 0 0 0
A -5 0 0
B -163.37 -20.44 0
C -187.72 -294.36 0
D -213.83 -588.20 0
E 59.78 -121.86 0
F 57.07 -231.83 0
G 54.60 -331.80 0
H 102.69 —-494.86 0
I 84.48 -518.99 0
J 339.78 -121.86 0
K 359.31 -280.67 0
L 379.70 -502.95 0
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Fig.2 Model of the vibrating structure
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Fig.3 Movement analysis of material particles on the screener surfaces
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Fig.4  Coordinate values of each point after parameterization
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Table 2 Research results of the design
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Design variables Original values Sensitivity
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DV_L_AB 165 mm -75.644
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Table 3 Optimization results of the vibrating structure

BOTFSH gt S H0E AL 22
Design Traditional Optimizational
parameters design parameters design parameters
Los/mm 5 5.5
Lyp/mm 110 110
Lgp/mm 579 570
L/ mm 160 160
noi/(°+s7") 5184 4666
v,/(m=s™") 0.089 0.122
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7B BT 2 38% , BRI R R AL T
A PRI A R T R R E Y 38% , IF
HARYE R A5 B S B0 e F2 S AL, ()30 2%
WH A 7= 58 A o 5 3 8, 7 S5 bR B RE 1 BB Y
IEPE .

5 45 i

1) ATl ADAMS 1R #E37 T 4UD — 600 % 244
SRR S ) S E AR

2) LA LR S S L AR T
W Rk R X 07 187 1) 328 BIPRS00 X, B A i e L
(P $5978% Sl B

3) A ELEGE T R AR H bR R AR 2R S
P ALY E A ADAMS 154k T B 6L S 3547
TEEMAL, A8 T Kk TESBEd &, it
JEAZ PRI P A = 2 38 % , I-3H d SEFR I IE

2 % X Wk:

(1] ARt siad it/ NER 230 48 SHZ LM B[ D] . 22
HoRr ARl K2, 2011 .

[2] Z& 7K, EER. B CEHAWREIVIRIE S0 BS54
PACLT] . AR 22 (T2 hR) , 2006, 36(5) : 701-704.

[3] & ZE AFFHREENITSUE[D]. L RS ikl
K2£,2005.

(4] B4, BEAR ARK,E. AE608 X S8 EZmMILkitS
L)) AHLARFSE, 2007, (4) :69-72.

[5] FaEfE, BREBI. T ADAMS HIEA K HLIR o 0 82 P05 3T
[T AL HLA 2 42,2003, 34(4) : 53-56..

(6] Mk BEEWCHIMUIR ) 4l L 15T [ D] . dbat: dh E gk
AL HUAL R =BT B, 2005 .

(7] ZR¥EMI. ADAMS AT T1EAR 5 9200 [M]. AL st BBy Tl i ik,
2006.

(8] Bizix,bid22, K B IRV S EOT TARSERE 0 W 4T it
FE[I] a5 1R Tk, 2000, (1) £ 15-18.

(9] ¥ i Sz s A B im0 S S8Rk [ D], P
FVERE : NS ARl K2 ,2009.

[10] ZF & BT K ETUHAXWEERAGZEHS
AR BT T] . R4 ,2004,35(3) : 76-79,82.

(1] BUTAM AU BE . A AL CRE) [M] . b st gkl
B It , 1981

[12] Flfh, mREE XN 4,45 RSkl it 1], 4l
MR ,2006,37(5) :67-71.



