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Design and Experiment of Self-propelled Panax notoginseng Harvester

Zhang Zhaoguo Wang Faan Zhang Yongcheng Zhang Dan Tian Rui
(College of Modern Agriculiural Engineering, Kunming University of Science and Technology, Kunming 650500, China)

Abstract: Panax notoginseng harvest is waste of time and labor in hilly areas without mechanization,
thus a diesel-powered self-propelled Panax notoginseng harvester was designed, which consisted of
mining shovels, scraping soil part, elevator, compacting soil part, collection boxes and other
components. Analytical mapping was used to analyze mining shovels, the angle that Panax notoginseng
and soil mixture can successfully pass digging shovel blade was determined as 96°. It was obtained from
analysis of elevator kinematics that when elevator was inclined 25°, Panax notoginseng harvester and soil
mixture had the highest broken rate. The speed of elevators, vibration frequency of vibrating screen sieve
and speed of rototiller were taken as experimental factors, and root damage rate and harvesting net rate
were used to conduct second rotary orthogonal combination experiment. The results showed that the
experimental factors’ influences on indexes from big to small were frequency vibration of shaker,
elevating speed and speed of rototiller. When elevating speed was 0. 78 m/s, vibration frequency of
shaker separator was 10 Hz, speed of rototiller was 2. 5 1/s, the root damage rate and harvesting net rate
were 1. 6% and 96.32% , respectively. The optimal parameters of influential factors were adopted to
verify the results. After the test, root damage rate and harvesting net rate were 1.6% and 96.8% ,
respectively, which was consistent with calculation results and in line with the harvesting index of
agronomic requirements. The study provided a reference technology for development of product-level
Panax notoginseng harvester for medicinal material.
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Tab.1 Self-propelled Panax notoginseng harvester and

main technical parameters
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Tab.2 Parameters of digging shovel

ZH ol
B4 52 BE/ mm 700
252107 (2) 96
B () 15
A S EE/mm 400

(K B RS B 5 = LY 4y BB BB ARG,
SRR T, 3 VR IBORT 452X B 25T
20° ~30°7 AP THE R « =25°, J T 44
SR T1IE AR A 25 1 B RCR , 76 THE AR P A
IR B2 2%, PH3h R 3 FR I FHiE 25 T R 3l 135 1
R, [ 7 25 R 4% o X IR, THB B AH 24 T —
AT RSB TEMIRS , n14] 4 TR .

K4 AT s a i s B
Fig.4 Structure diagram of rod band type elevator
L EZhe 2. #iEEshda: 3. Thisdd 4 it
WORHLTAER], THiz g B =+t 5 1IERIR S
Yo TR H TS A BIE T, TR TS A

BE R AW d1 & 4 AT s A
(st AT AN R 19, B LT iz A 45— U 2 I E
HRARIR . T IR =145 £ sr5, ar Um
Kotz , BRI 7 This i AR This 48 B
TR, AL Py R S P

K 4 JyTtisaste shait |, i T B e 8 b
(T4t 2B AL >, i 3 sh e 46 0 150 sk
St R AT AR N8 Bl 2 B R A58 ) is
S FE S A P B A AR 1k, e BT A%
AL s BRI S Fis o

v
v

IR S S A

Fig.5 Viscosity changing graph of rod band type elevator

WIHIE G F S AR EE Sy, 1 L S AR
LN o, BB S TR, A DL SRR Bl D s
TR,

vy =T, (12)
B vp S0t 7K J7 1) 1 533 L 0, 45 8 ELT )
40 R o,
{vx =vpcosf =r1,w, cosf3 (13)
v, =vpsinB =r,,sinf
BT R M - 1 B i E 0, g =

180° N = Ny
£ I PR v, Bl v, IR, U

vxmin:rlwlcos(lgzﬁ) (14)
D,y =T @8I0 (@) (15)

BB =0 W, FEEER AR, 0, N/, N
Vo =710 (16)

xmax

Vi =0 (17)
5D S S FR S AR, f

SUE T R S AR AL, Tz 4 5 — OO
WA E AL — U R A E] Y TR AT 4%
M RO o FF AR AEIS Bl i A v A T A S
AL AR BT AR =L S IR G Wi T )
SRS AT R AT Ak sh il A 515 5)
530, R =15 LR &Y SR BB ST 5%
AEksh, i TR AR s =L 5 IR AW
B o WSREERE St F i wy, HOE i = b T e
AL HIT S AL, = AL T N R S I o
HR R, X AR, VR h— s
PRI ARZERAEY A — e AR, =BT
i ERESE = 2 H,, <150 mm S Rdf, = EH
THZS T, by B BT 1) F 9% I 2 8 L5 T
12 A B L5 A (Y I ol A A
=R R IN B R

vvmax
Hl“i)){ = 2g ( 18)
. 180°)°
o L)
max Zg - 2g

R, 2 = BB R i SR R B /NVT 150 mm
i, gl B e R PR U =L 45
2.3 BEX=tWHFEEN

K FH CATIA #4436 = B Y 3R LT R #E 57 J LA
BEAY A TR O 42, Fl ADAMS — view #1712 3
S S B 2 B T3, R =Lk
PMLZ B AAFAE T PG, 25 F AT A FE

3 BEYHEERES S
PERELLER T 2015 4F 11 H 25 e B il



238 & O HLOoM o 2016 4
*4 RWARMKLER
Tab.4 Experiment scheme and results
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Fig.6  Prototype of Panax notoginseng harvester 6 0 1 1 3.26 93.99
I FEAE B E1 T STl -2 P A R ) [ 0 oo e o
SEMRSELIET . SOl A e, 0 T ) T e
=P HZEE 1400 mm, -2y 225 200 mm, =L Fl 10 1 1 0 2: 57 93: 16
TIEATR G Y YR 100 ~ 150 mm, = H-FHH 11 0 0 0 1.93 96. 42
1%26.3 mm, THES K 13, 2% , - IEAN RGP/, 12 1 0 1 2.80 91.27
£ B S5 38 N, 3R B R B 0 0 Le %R
24. 50’;':ij—7@§ 1% . 14 0 1 -1 3.29 92. 46
15 0 -1 1 3.76 92.79

3.1 iRt
NIRRT BE S BN WOR TR E TR B0 , 7
77 ZUAE SR 45 5, 1 LA Tz 4 T iz 8
JE IR 73 B iR Sl AR A i e D i R
A AR % Bty 58 SE BT s U k3l
B RS R B R 2 R DL =Bk
ARG O AR 3 W 2 LA 45 b, 1K 58 5
Design-Expert 8. 0 Sb 4% £ dfs #4740 R, 57 1
VS e =St e R oE L Ay A U E RV S
HRMMAE  FHRHS LI 3.
3 ERKFHED
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Tab.5 ANOVA of quadratic models for root damage rate and net rate
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Fig.7 Response surfaces of root damage rate and harvesting

net rate to vibration frequency and speed of elevator
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Tab.6 Test result of verification
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