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Design of Shrub-planting Equipment and Mechanical Analysis and Power Analysis of
Key Components

WANG Xin-yue''? , WANG Dian'*" ,LIU Jin-hao'* , HUANG Qing-qing"'* , WANG Jian-l1i’ ,
WANG Run-cheng' , HU De-jiang'
(1. Beijing Forestry University ,Beijing 100083. China; 2. Key Laboratory of Forestry Equipment and Automation of
State Forestry and Grassland Bureau ,Beijing 100083 ,China; 3. Beijing Technology And Business University ,Beijing 100048, China;
4. Zhangjiakou Hite Steel Pipe Co. ,Ltd. ,Zhangjiakou 075000, Hebei,China)

Abstract: Aiming at solving the problem of mechanized forestation on difficult site,a shrub-planting equip-
ment was designed,and a mechanized forestation scheme,including ridging, planting, covering soil and seed-
ling feeding was put forward. According to the working conditions, the overall structure, working principle
and structural parameters of the equipment were determined. The dynamic analysis of the main parts for
the tapered-duckbill planting mechanism and the power analysis of the whole were carried out. The soil re-
sistance test of tapered-duckbill planting mechanism indicated that with the change of opening angle from
0° to 45° and soil insertion depth from 0 mm to 100 mm,the soil pressure on the tip and middle position of
the moving duckbill changed obviously,and the causes of soil pressure change were analyzed. The tip and
middle reached the maximum values of 80 N and 138 N at the depth of 55 mm and the opening angle of 24°,
and then they stabilized at 72 N and 124 N respectively. The former finite element simulation results were
similar to the experimental results,and the difference was 15%. The polynomial equation was used to fit

the soil pressure curve at the tip and middle of the moving duck,and the coefficient of determination was
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greater than 0. 95. The maximum power of the equipment that was analyzed by ADAMS software was 50

kW when the resistance of the ridging covering plate was empty,and it provided a reference for the design

of the hydraulic system of the shrub-planting equipment.

Key words: shrub-planting equipment; tapered duckbill-planting mechanism; soil pressure; power
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Fig. 1 Structural diagram of the shrub-planting equipment
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Table 1 The structural parameters of shrub-planting equipment
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Fig.2 The tapered duckbill-planting mechanism
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Fig.3 The force analysis of the tapered duckbill-planting
mechanism for the digging process
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Fig.4 The result of the finite element of the soil pressure

on the active duckbill
3.2 #ERBEEEKENFRR

3.2.1 RI Ay o)A HE TR G W RV R RS B
W AN ) o7 5 52 ) A S T ) AR A L i S ) S B
SERERY L I SR R A TR BT AR I )R

NHES% .
3.2.2 XEAE Ul U E AR AL BUMOl R A

ML 5 BB R A B A B b, I R A
SEAT (38 1260 NLA7FFR R 300 mm, 3k 15
mm s AU R IR B R E 1) L HE TR TG WE R B %
B, Al RFP HRE R )L 8% 38 GRS 200 ND DL K
G R I ZR AT R O A H B S . REFP G i
JE 3 A% 2% 2 R T 1% 20y WG Y 3R 1E UL L 5 Ca) s AR AR
REP 5 i ) 4% J& 25 55 1% 20 05 W 9 48 XF R %
REP #5815 7L A% 1.2, 3 K5 I 76 35 31 1 1§ 2 i |
e ) 57 BRI it o 1% Sl I i AR WL 5(b)



FERNL A WA AR B A BT R D 2 R b 243

®2 IBRYESH

Table 2 The physical parameters of soil sample
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Fig. 5 Test of the tapered duckbill-planting mechanism
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Fig. 6 Test result of the tapered duckbill-planting mechanism
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Table 3 Mathematical model of the fitting curve of the tip and middle of the active duckbill
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Fig. 7 Power analysis of the shrub-planting equipment
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