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Abstract; The main technical problem of potato mechanical partition harvest is the large workload for
farmers to pick up, high labor intensity and low harvest efficiency. A potato combined harvester based on
multi-stage separation technology was developed on the basis of planting patterns and agronomic
requirements. It could implement digging, potato-soil separation, soil cleaning and potato gathering
simutaneously under the condition of double ridge and double row. The harvester was worked by the
tractor’ s traction, the key parts of the harvester included depth control device of loosing soil, device of
cutting soil and seedings, device of digging, shaking device of potato-soil separation, device of transition
separation, device of removing soil and impurities and collecting device. The harvester adopted multi-
stage separation technology, which could effectively improve the separation efficiency of potato-soil,
reduce impurity content and labor intensity significantly. Field tests showed that loss rates were 1. 64%
and 1. 59% , damage rates were 1. 72% and 1.48% , and bruising rates were 2.31% and 1.92% and
the productivity were 0. 41 hm’/h and 0. 54 hm’/h when the harvesting speeds were 3. 17 km/h and
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4.16 km/h, respectively. All the performance indexes met the requirements of NY/T 648—2015 Technical
Specification for Quality Evaluation of Potato Harvester. In addition, the dynamic impact information of

potatoes was obtained during harvesting based on the impact detection technology. It was confirmed that

the key position of the combined harvester to produce greater impact force was the junction of separation

sieve | and separation sieve II and the end of collecting device. Reducing the height difference between

separation sieve | and separation sieve Il and improving the buffering effect at the end of collecting

device were effective measures to reduce damage rate and bruising rate. It could provide a technical

reference for further exploring the technology of potato-soil separation and the research of potato combined

harvester.
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Fig.1  Structure of double row potato combined harvester

based on multi-stage separation technology
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Fig.2 Power transmission route in separation stage
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Tab.1 Main technical parameters of potato combined

harvester

S8 il
AN (K x 58 x 7)./ (mm xmm xmm) 8 848 x2 737 x3 562
ML kg 5562
fe & sh J1/kW 90 ~ 120
ARk ZE % 2
FEL R %6/ mm 1650
38 )i 2E 5&/ mm <700
FZHR G/ mm 150 ~300
afi TAERF A= 3R/ (hm? +h =) 0.32~0.55
Sy BT T WAHERFE 45 h o0 BE/ mm 45
53 B3 1 W AH &R 45 h o0 BE/ mm 40
43 B 0 T AHSE A 4% R0 BE/mm 30
Sy eI 1A B KB/ mm 3 850
Sy e A 3405 B B/ mm 890
T T BR e B B K/ mm 1084
5359 TR 24053 B K B/ mm 942
R E DK/ mm 9 900
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Fig.3 Design parameters of key parts of excavator
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Fig.4 Schematic of adjustment of digging depth
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Fig.5 Structure diagram of control device of loosing soil

L 2.4 3 mMEBRRIREE 4. WORGT 5. #Hh 6. MR

B R EEM A | R SR AL
H - BRI 32 2 e S AR R A B 22 5 f, e+
PRS0 o 28 I SR T 280, A Sh i R L T
FEFTAEGLAR A 48 | A - FRTRSE 5 T TRl AY
VER A RTFAL , BIAL T —Fp - 37 IRE T T
A, DT B 81 58 W B O ZCR, , S mT sl A T 35t S 2
B AL BRI, S e DR R L
Y ZETI A M+ BRI BT LA 405 mm, 6L 58
JE 0 385 mm , — 5 15 2B AR W o 5 R B
ER7 R 95 mm, Ah - FRIGIHEE R — 542
B e B C 5 A, 36 3 O T R AT i SR A
PN BRI AN TR SZ B, B0 ] e 2 BB it I e A - BRTR 5 114
FE I BE 1l . BRI RE I, ] i ok 0 B il A S 2
B ETTAFESL P AR E R I, ARG RO
e BRG0P ORAIE 2 0 0 1 2 — 85, BE Y g
WEAE, MREIR 5 SE R 1 B Lo fa g, A LR
RS MR RS AYELAR D, D, TR

D =D, = [hm g (4)
PTTR TN wP,

K F — BRI, N
P,— W R G ZEAT I TAE R 77, N
d—THFEFFHME ,m
ZATE  ANLEEEAE D, =D, =40 mm 5%
FFAME T 25 mm AFFEN 500 mm, B AHHE /N T
45T 16 MPa B9 EAL,
2.3 BRMIETS S0
2.3.1 ZREA B E T
h R S oy BRI BOIGR A EL o B T
T A B R Tt S 35 34 R, 8 SR FH DL 1) e s Tl B
B RS HOR AN S AR, BRI R T
PR O AR P s IR e e ' HL B i T R FHAF 2%




134 S 1 R Q= S

201094

ALEH, K 6 Fis,

9 8 7 6 5 4

K6 BT A LA Y4k sl R ke
Fig.6  Vibration adjusting device based on eccentric

wheel mechanism
LG 2. 9 3R 4. 1Eshih 5. 6. EHT
7. WEDE 8. EER 9. Rk

WOAR ML IS 380 ik SR S O 8 s e | i i
R SRR S 1 sl A 52 1R 8l dE il Bl [ e
FEAR SN L AR S 28 4 15 sh il 1 52 45 B, AT
2R AR R Y 6 A0 5 A L S h b
0, AL VIRREE O E, 50 E 3 0, 5 BB Ry 2f
BRI AR (R 7 R ), 2285174
B A2k, BRAR T FTHF 257 25 1A S o JE 30 1
] b7 7RFE 0 IR A Wit Ak sh VR R I e
BATRI BT 1 ATBORS BOAS R R I T, (1755
B LA R RA YRS Z B AR - B R
TR LB E R, RS+
BRI B, A R 2 PR e A S 0 KR R« [l
GG A

K7 s BRI S

Fig.7 Parameters of shaking mechanism in isolation

device of tuber soil
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Fig.9 Structure diagram of removing device of soil

and impurities
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