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Abstract: To reduce the losses of bruising and damage, an appropriate available potato-soil separation
technology is essential during the potato harvesting process. Combined with the agronomic techniques of
potato cultivation in the north of China, a potato harvester with double cushions at low position laying
stage was designed, which was developed with the potato-soil-impurity separation technology of vibration
separation, double cushions, and low position laying. The harvester was mainly composed of excavating
device, soil loosening and depth limiting device, low position laying and separation device, 2-level
vibration device, soil cutting and seedlings cutting device, double cushions, soil compacting and flatting
device and other parts. The kinetic models were established at the low position laying stage, and
structural parameters of primary components were determined. The potato-soil separation device was
divided into vibration separation stages and low position laying separation stage with double cushions, to
improve the harvesting efficiency and reduce the harvesting losses. The loosening and depth limiting

device was improved to reduce the bruising and damage. Simultaneously, the soil compacting device
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could effectively prevent potatoes from being buried by soil again after being excavated and separated,

which was conducive to picking up and improving the average exposing rate. By impact recording

technology, the impact characteristics of potatoes were analyzed at low position laying segment. It was
shown that by the test results, the productivity was 0.41 hm®>/h and 0. 54 hm®/h, the damage rate was
1.03% and 0. 84% , and the bruising rate was 1. 52% and 0. 95% at harvesting speed of 0. 88 m/s and

1. 16 m/s, respectively. It was noteworthy that the performance indexes met the relevant standards. The

research result provided a reference for further study on reducing the potato-soil separation losses to

minimum and the optimization and the improvement of separation technology.

Key words: potato; harvester; low position laying; double cushions
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Fig. 1  Structural diagrams of potato harvester
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Fig.2  Structural diagrams of two-stage buffer

conveying and separating device for low position laying
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Fig.3 Schematic of two-stage buffer conveying
and separating device for low position laying
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Fig.4 Power transfer route of potato harvester
LR T 2. fe3hflh 3. @A 4. JR3hfl I 5. BB G 3K
FRNT 6. R IE SR 1T

L1.2 A+ EEOR R

SRR AT Ml e R o Bl A 3 B Y %
K, BB T AE I3 B O AR i 7 W Ok 2 T B % v
A, JFH f SR TR by P S 3 ¥ e A Dy W
CFRARTEE CE R SR A R ol S BUEL )
SO E o SRR SR IE 2 B+ XU 5%
S VA ) & TS A R e o N | AV N
N




59

BBR A5 ARALHRBON EE 22 vh B 4 SR PL BT 5 143

(1) WU 5% o a3 43 5+ 43 5 0 2R o 1) FH WL
G P s B G v BH AN AR T, 0 2% T SR Bk TR O BB
Bryis ATl B, IR 1 ks sl AR, DA KRR
2 St 465 475 5 A FITRHE Jg 38 42 1l 7 385 Y LI

(2) R ASE B T8 i 32 4 85 < R AR RS U4 3K 3y ety 1
ARAE A & 2548, A 78 0 A T 23 B R 1 O
000 FF1 B2 755 43 2 55RO TR) BN g R BR R b R AR T 4%
R k% e B DA — 25 B 3 BOIR o

(3) SR TE LTI, 3 O 7 AR ED 8% 7
DL RSO 5 R ags W AN TR) , a] 5835 i 43 2 0 R i 1)
SRR T8 RE, DL S 4y BIOAH I, v /D 8 Y gl 4 T
B, — 20 U R B 2 TR] A A A o

(4)F A RS2 @ A" BT B T WOIR 5 0 3R
B RNER 2R TP 4 e 592 2% 8 0 OAR a1 b 3R AT
HF RS2 G, A sk e DAL e gt 1 - 3800 0 17 4
15, AE 3 R B R R B A A IS 2280 4A
1.2 ITHEEREBERFERARSH

FH B 1Rl B, W R AL B R T Hi AL IS T, S 6 R
S5 K6 9 R4S T BIR R e T 7 B o 1 0 28 b7, DA
BEL AMTEEZNE Lo U &3k Eig
Ko B A 28 VAN A e A R i RE D) T 3l A 4 B A
R G G i AL L B ) S AR R R R
PRIZ R R, JT ik 2 0 B Ih o s B RIR B YIMEE
53 B8 0 1] 5 38 AT A TRV B N T FF 4% RD B 6 38
35 Ao A B O R I, 50 B A3 B ) 2 B U 48 R 2%
iR R AR S I DL B A T R R Y SR A T
Bk 2 22 4 R S B T R S R LR

R B PN G 7 L IX 5 8% 8 3 7 X A AR 25 AN
ZENERE 5, AR 4l A TE % o B B SR SOIR BIL I 3 B
HEARSHmMZE1 iR,

F1 DHRBURNEEREASH

Tab.1 Main technical parameters of potato harvester
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Fig.5 Local structure diagram of vibration conveying
separation stage
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Fig. 6 Motion analysis of low position laying stage
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Fig.7 Motion analysis of potatoes during dropping

process at low position laying stage
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Fig. 10  Structural dimensions of wheel for soil loosening

and depth limiting before and after improvement
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Fig. 11
flatting device
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Fig. 15 Prototype photo and field harvest experiment
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Tab.2 Influence of running speed of separation screen on

characteristics at low position laying stage
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Fig. 18 Effect of single cushion on characteristics

at low position laying stage
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Fig. 19  Effect of double cushions on characteristics

at low position laying stage
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