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Abstract

Aiming at the problems such as the limitation of terrain, the low efficiency of tea picking, the non
selectivity of picking position, and the substandard quality of tea picking when the tea picking
machine works in the mountain tea garden, this paper takes a self-propelled tea picking equip-
ment suitable for the mountain tea garden as the research object. First, through the analysis of the
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tea garden environment, the structure and working performance parameters of the tea picking
equipment are reasonably designed and three-dimensional modeling is conducted with solid-
works, and the mechanical performance of tea picking is analyzed, Then, the motion analysis of
the double hob cutter of the picking device is carried out. The analysis results show that the
double hob cutter can ensure the integrity of tea and improve the quality of tea. The stability and
analysis of lifting device and crawler device shows that the lifting device can adapt to different tea
gardens and achieve tea picking at different heights; the crawler can meet the complex mountain
terrain, greatly improving the mobility and climbing ability.
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Figure 1. (a) Single person electric tea picking machine; (b) Single person knapsack tea picking machine
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Figure 2. Three dimensional modeling diagram of self-propelled tea picking machine
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Figure 3. Working flow chart of self propelled tea picker
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Table 1. Shear area and average shear force of different grades of tea
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Figure 4. Double knife rolling cutter
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Figure 5. Track of a point on the double knife rotary cutting cutter
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Figure 6. Cutting diagram of double hob cutter
6. MRYITIYIEIE

R(EA)TH, ZIRTIR —ER, RUIJIHEE EEFUIBZEH MR CKE RS viu G55, viu @k, 2
WK, V. — ok, ZRUIEIMZEE EK, RABMNEK; MR I TR, X 2
KEERDE SR A . IR TAEAE RIEK, 2B RO T AL T VIR X 2T, [RIE BE 2
i FE R, BRE AN IRI X B R R DI, AR T BRI R 2 . 25 G R R I KR,
A LA e SR V) ] TR R=50mm, h=25mm, PJJJKE L =580 mm .

I FIR AT, BT LA RIS Bl 0 R D 7 1) L AR A S SR U T D o ) B R R
2 AN H ISR ] viu DIEIE, 58T B XUR I J] viu = 146 2o 450 1Y) EI R i 0, TEARIIESS
H- SR R IR [T B, 2 1 28 1) 58 B 28 L T 2 2% 28 K M 25 A6 5 sXXGE U1) ) KA LIS 50 43 M 1O 72 5]
RIL viu BUETE[0.275, 0.4)Z [\ ASH se s e d v, HLERE B2 viu = 0.3 I, FMAOBRESA 0, EPEL viu
=0.3. 2% HERRFY TIERNREIEE N 0~4 kmih, HERXIHUN TAEBCRFKfMR R, )
v=2km/h=0.556 m/s . JXURY) TR JEEE u -

v 0556 1.853m

= =T 3.5
03 0.3 S (35)
KGRI E n e
_ v _ 1853 5901r _ 354.(_)76 r (3.6)
2nR  2x0.05n S min
A R- XGRVIJIE ¥4, R=0.05m.

KRV T — R BB S -

S = 2nR%: 2x0.057x0.3=0.094 m (3.7

MR TIOIRI AL | 9

DOI: 10.12677/iae.2022.104043 331 INE SR E S


https://doi.org/10.12677/iae.2022.104043

HEE %

L=R(1—%j=005x@—03)=0035m (3.8)
gh G 3.1 X BB T, 555 8 HE R NG AT RS BY U SRR I 5T R [7 18 R
IR gIv) it A
Fob=FxDxA (3.9
F, = 2.50x 2500 22X 0:556x058 _ 55 g5

67.814
A Fo - V1B oR B BT Y /05
- KA 8IY) ), F =259 N
D - KA I b 5 ml SR A ~%fmm4meﬁWﬁm i D = 2500 4M/m?;
A - D)E| X TR, Azg, foRUIEIE f = R L _67.814Hz -
BRI VIR ThE Py N
_ Fu _ 925.925x1.853
1000 1000

i EIRDHTIE, AT RERFERENZ SN TAESH, 0k 2 PR,

=1.715 kW (3.10)

Table 2. Movement and working parameters of tea picking device
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Figure 7. Lifting and translating device
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Figure 8. Crawler moving device
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