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Design and Experiment of Crawler-type Grass Belt
Harvester in Forest

ZHU Lu'  WANG Decheng' YOU Yong' WU Bei’ MA Wenpeng' HUAN Xiaolong'

(1. College of Engineering, China Agricultural University, Beijing 100083, China
2. College of Mechanical and Electrical Engineering, Hunan Agricultural University, Changsha 410323, China)

Abstract. Planting grass under forest is an under-forest economic model commonly used in plantations in
recent years. In the forest and grass planting model, it is difficult to harvest forages and labor intensity
caused by narrow tree spacing, lush vegetation, uneven ground, and limited visibility. A crawler-type
forest grass belt harvester was developed. Its main features were small width, flexible turning, strong
ground surface adaptability and low ground pressure. It was suitable for harvesting forest grass and cutting
hard weeds and sparse shrubs. Through literature analysis and field investigation, four design
requirements based on the working environment in the forest was put forward, so as to analyze the walking
system, cutting system and supporting frame of the harvester. The specific ground pressure of the
harvester was calculated, the cutting trajectory of the cutter and the motion state of the forage after being
cut was analyzed, and the force state and deformation of the frame under special working conditions was
analyzed through a combination of theoretical calculation and simulation analysis. And the dangerous
section of the frame was found and the structure of the frame was strengthened to ensure the safety and
reliability of the harvester. According to the standard arrangement test of the forage harvester, the
operating speed of the harvester was 0.42 m/s, the cutting height was 7.6 cm, and the cutting width
utilization factor was 0. 94. The results show that the crawler-type inter-forest grass belt harvester can
adapt to the operating environment under the artificial forest, and it can be used for forage harvesting in
the small-distance forest and grass planting mode, which can reduce the labor intensity of artificially
harvesting forage.
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planted forest
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Fig.2 Internal structure diagram of crawler-type

grass belt harvester in forest
Lol 2. K4 3. MR IMAR 4. P BT S RS
i 6. MEGL 7. B TIEIAE 8. B SHEAT 9. B
10 65 11 @A 12,9048

2 KEEMEILIT
2.1 FERGHESHH
TEN T AKX, A 4 e sz i 25 S kT >4 Ml T
TG Hb A I, 2 i L T 2 7 e L RO B i R B
bR MR I R AT R G A 5 UK 1
HLRAUE IR R 7 [T R LB % A R A
DT B A T 5% B BRSO R L LR
INEATE R B, BE /N 6F M A S, O A T AR
O BR B 2 A R R R M H R
ey B J1 38
1 15 Wi 2 WL 1 50 1 8 5 AT o0 AR EE A
AL TR LAY A A R 2, T B TR ) i 3R ik
EW)
G
Pr=5B1
R p,—— BT MR J) , Pa
B—— B EHL L ,m
L— B MK, m
C—— I EIHLEE AL 1 N
V& 55 b T FEE 0 I 22 A IS B R A
R, TE % 1112 3 10 Bk — S BR8], JE A b 4% 15 1) BE 8 )
7 1) B 20 11 T3 25 B 1 Bl 9 3 4R, RN 5 %5
TE & BT T 14 B A G TE LU, T A 6 1) I A2 g o 7
WAL 3 7R o SC L AE 25 Bk 2 oA 7 I 4 1 32
I 59 BHL 1 56 43 31

L
MIZJ‘LM%A/VHZ(M (2)
2

(1)

TG
M, = fﬁi,uﬁldl (3)

X M ——ZE M E A B 52 B3, N m

~
<

-« - ¥ K
L
[

;o

IRRRRRRES

Vv av s
Y% Y%oow
. \ \

\

K3 R 1 A B 1 32 1
Fig.3 Track turns to right
M,—— A N B 32 B A, N - m
e JE 7 5 M 1 ) B0 R 4 DR
l—— Wi B G2 00, IR, m
b——Zc B A Tl 2 3 A 0, IR ES  m
T IR 48 0% 9K 2y g S T e ) JE ) e i S, W
FIPLGE 02 e A5 0 ek B v, B8 g 7 AR I ) Y
JEE 8 BEL T R O 45 BRI
M,=M, +M, (4)
M, —J a7 1) A7 % o] B 3R 3 ) 4, N - m
ASCHET /NI L N AR R FE R BT
U0V R S8 AR R R 1 m, A S
0.35 m, 7¢ 45 WM @ 417 /9 Hh oG BE S 0. 75 m, 78 1 25 A
N B R 8. 47 kPa, Fe A A2 0. 4 m, JEAfF
MIEE 1. 1T m,
2.2 YIRIRG LMD
[58] 25% 300 1 4% 2 B I BIL B A0 B A, 2
e W L) AR B S L n 4 B
7N o

X

Fig.4  Structure diagram of disc cutter

LR SeAs 2.8 3. B4 4. HIBEI] S Ll

i & XU s Dy R S A 4, 32 e A A
NI AN IS o) A S-S DS e A7) b S
i S AT L L A 2 AR ORI ML T, 5 (R
IS, Fogh kAR A RS, 2 A5 TR B T
2 fiph A8 AT 3o N, A% Bty BOAE 48 BT, T s Ak
ah RSN REZFHIN

B % B A2 0 630 mm , R JUHEIESLIT ) A, 70 f
S 15°  YJEN#R E 5E k 150 em |, 72 31 B 4% 5 47 34 B



5% 4 1)

Biis 4« JE A SO IR A ORI LB 5 g 129

BEBERE T7 1 AR S, AR 1) AN, ) D 28 R A

Ak
_nwD
=760 (5)
Gl L VIE| SR L E ,m/s
n i e V) I 8 Y 40 8 B 3, 1/ min
D B 5 H A%, m

TEEE 2 (B A DA A TR B B D) 4 R
JER 72.6 m/s, il 2 e e X U0 B A 4R B
K

VLYTEN &5 0 A7 18 485 2 ), 24 180 487 20 1) 70 1) 7L
Al I, 7)) X 3 B0 g 0 70 40 i Ay I3

SFTTIR 1,171 b oa b Wi IiEsh Tk

x, =r,cos(wt +0,)
{ya =vl +r,sin(wt +0,) ©)
x, =r,cos(wt +6,)
{y,}zvt+r,,sin(wt+0,,) 7

AP a, oo, ——J1 A 1 P9 S s o 16 8 A A il B Y
{i , mm
Yosyo IR 1 AN i i 78 O\ A b b Y
{H , mm
r,— 1A 1 J1 7] A S s e 5% 42, mm

JIR 1 J1 71 5 s g e 2 A%, mm
0,—— Wi s S50 ELS « i, rad
0,— M L S5 B O LS x I rad
o——YIH & EF f B, rad/s
Bl B, mm/s
t—— T B ] s

a b WS 012 B0 2 (8] 5 X0 = T R 1 R
X B

FIE, T 2 W17 ¢ od P A SRS b

P B8 04 4T ) A8 55, 6 00 0 B S

BS B, J1 R 1500 5 2 #4Had / X0 U 2%
F B X R DX R/ 5 Ee (U U
JE S PLaR AT S 2 H) A O, BE A EE A /0N T
W0 2 DORE 58 41 O I 2 G BT R X, AR
I SC b U g 2% 005 R i HL T b0 R 1A
K5, AT DU 310 oK 5 1 X 4

20 [5] 388 U 245 30 T LA A% R A £ 3 B 5 e
i figh, I IR ) 40 T S 25 AT 38 31 17 g B R B 1)
W , IS 4 A0 28 AT 22 AT — AT R R T 1 D) 2R
7 1) B A0 Gy 9 JBE I I A ) T EE B K O 1) 4k 2 s
By, T F 2 Al 7 5 I T i 55 R e 2T Bl A U
v 1) P T S7 v S AR A A AN A A R

TP

r

v

A 71 A 250X
TR 1) 3 K 3,
3 & | X 3,

K5 T iz skl

Fig.5 Blade trajectory chart
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