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Design and experiment of vibrating separating rhizome
harvesting machine for Chinese medicinal materials

ZHANG Xuejian', DAI Fei', SHI Ruijie', ZHAO Wuyun', MA Haijun®, ZHAO Xinping’
(1. College of Mechanical and Electrical Engineering, Gansu Agricultural University, Lanzhou, Gansu 730070, China;
2. Gansu Tao River Tractor Manufacturing Co. , Lid., Dingxi, Gansu 730500, China)

Abstract ; To solve the problems such as high digging resistance, insufficient digging depth, poor soil crushing
ability and serious power loss, a vibratory digging and separating harvester for root and stem Chinese medicinal ma-
terials was designed. This new designed machine adopted vibration excavation device composed of eccentric wheel ,
primary medicine soil separation device, secondary medicine soil separation device and other structures to realize
the excavation, separation and transportation of root and stem medicinal materials. The key components were rede-
signed , analyzed and simulated, and field tests were carried out. The simulation test showed that the digging shovel
had good performance in soil, and the maximum displacement of digging and throwing on the roots was 165 mm.
The conveying separation device was able to achieve a thorough separation between the roots and soil. The field test
results showed that the net rate of the harvester was 95.14%, the damage rate was 1.24%, and the average digging
depth was 400 mm, which was higher than the design minimum value. During the operation period, the whole ma-
chine ran smoothly, the operation index met the harvest standards of rhizome Chinese medicinal materials, met the
requirements of mechanized harvesting of rhizome Chinese medicinal materials, which could be used as a vibrating
separated rhizome Chinese medicinal material harvesting machine.

Keywords : rhizome Chinese herbal medicine ; digging device; eccentric drive; vibration separation; harvest-
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1. Excavation shovel component; 2. Eccentric transmission component; 3. Separation device driven wheel; 4. Primary drug soil separation device;

5. Plum blossom wheel; 6. Vibration type secondary drug soil separation device; 7. Vibration device; 8. Mobile device; 9. Left side panel;

10. Suspension rod; 11. Conveyor gearbox; 12. Gearbox connecting shaft; 13. Excavator gearbox; 14. Suspension bracket;

15. Power input shaft; 16. Frame; 17. Horizontal tie rod; 18. Chain guard; 19. Right side panel
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Fig.1 Schematic diagram of the structure of a vibration separated rhizome type traditional Chinese medicine harvester
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Fig.2 Schematic diagram of the transmission of a vibration

separated rhizome type traditional Chinese medicine harvester
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Table 1 Technical parameters of vibration separated

rhizome type traditional Chinese medicine harvester

Z40 Parameter A Value
A% LS Specification and model 4Y-500

ZEFYIE L Structural style
B (KexTEx i)
Machine size ( lengthxwidthxheight)
/ ( mmXmmXmm )

3L Suspension type

2810x880x1220

TAENRYE Working width/mm 500
R IE Excavation depth/mm 200~ 500
25K JFi i structural quality/kg 570
B2 5 /1 Supporting power/kW 51.5~58.8
R PN g
Excavation shovel form Vibrating flat single shovel
PRIE P O HEFF X
Vibration form Eccentric push rod type

TARRR

0.14~0.25
Productivity/ (hm? « h™!)

LAZHRG I 2 O AL S0 3. S5 4 % B A
1. Excavation shovel component; 2. Eccentric transmission component
3. Excavation device input shaft
3 RS KESMEE

Fig.3  Vibration digging shovel structure schematic
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Fig.4 Schematic diagram of flat single shovel structure
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Fig.8 Structure diagram of two-stage medicated

soil separation and conveying device
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Table 2 Discrete element simulation parameters

TR TE DR WE
B )/E.W/A : ZI 3 =
Materials Poisson’ s Shear Density
aena’s ratio modulus/Pa / (kg - m™?)
F3% Soil 0.300 5%107 2600
P Astragalus  0.416 1.568%107 840
4 Steel 0.300 7.9x10'" 7865
S i 2 SRR S EE SR AL B3
Cont \t t+~ Static friction Dynamic Recovery
omact type factor friction factor coefficient
FEAIE ) 60 0.270 0.210
Soil-soil
ﬁ“_% Fi-
R ) s 0.170 0.587
Soil-astragalus
J9E—
j:.iﬁ i 0.310 0.130 0.540
Soil-steel
st
Astragalus- 0.453 0.086 0.587
astragalus
-
R 0.349 0.074 0.509

Astragalus-steel

3.1.2 AR M  TEMIZHEEE EDEM -
Recur Dyn B 15 H, 76 EDEM #{F J5 Ab B A 1 A
SIMTIE IR RS B 5 B AR

WK 14 frRh T IER S EN . 7E 0.09 s If4Z
PRI 05 5 - S34 fol IHCESF 4 428 0 4747 90 Ak T i v
N B IS TR AE BT ) EAR B A £ 7E 0.29 s B
IR — K N AR B 8, IR I O i
A 332 B ) AN FT AR D, A R L
AR TE 0.74 s B2 4 5 B2 3 3] 4
R, IR 42 1 1 - e R B 71 $R T B AR 1S
Bk, H AR 887 00 7 A W4 7E 1.5 s B
FEPRAE B 5 UAZ R AR, T o8 S, B4 8
EVEWEE S R WA E LIS,

PEH A HEE sl R RE R R A i 28, an sl 15
TN BB IZHRE 4R S A2 S A, 3957 347 3 AR
PEPR s R A B e AR b, R RO 0.48
m - s~ TEFZRG SR R, R AE 0.12
~0.42 m - 57 Z AR AL Ul R IR S 42 B X
BB shne s SZ AR AT



270 T XA 5T

a2

L NS 2 IR B0 1 5 3 ik B 4. B4
1. Secondary driven wheel; 2. Vibration device; 3. Conveyor chain;
4. Driving torx wheel
B9 HRIX-ZATHBERELEMEE
Fig.9 Structure diagram of vibrating type secondary

medicine and soil separation device
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