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In order to improve the obstacle-surmounting ability of the harvester,we propose to install a barrier
boom on the harvester, and create a virtual prototype in solidworks. Kinematic model of the boom is
established based on D-H method, and the theoretical obstacle-surmounting height of the harvesters is
calculated. Dynamic simulation is carried out in the ADAMS environment, the kinematic parameters of
the simulation are analyzed, and the theoretical result and simulation data are compared with the
experimental data of the obstacle-surmounting test of harvester. The results show that lifting angle of the
harvester is 13 degrees and obstacle-surmounting height is 693 mm when the bucket rod takes back. In
another test, the lifting angle is 6. 3 degrees and obstacle-surmounting height is 330 mm in the process of
extending the bucket rod. The harvester of equipping working forearm can meet the requirements of the
obstacle surmounting and our study provides a theoretical basis for the forest tracked harvesters working in
the forest and crossing obstacles more effectively.
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Fig. 1 Track harvester before and after refitting
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A is the hinged point of boom and body, B the hinged point of boom
and bucket rod, C the hinged point of bucket rod and working
forearm, D the touching point of working foream and groud, «; the
angle between cable of movable arm and the bucket rod and the
horizontal , @, the angle of angle between movable arm and the bucket
rod, oy the angle of angle between bucket rod and working forearm, 0
the basis coordinate system, 1 the joint coordinate between machine
body and boom, 2 the joint coordinate system of connecting rod AB, 3
the joint coordinate system of connecting rod BC, 4 the joint
coordinate system of connecting CD, L, the length of boom, L, the
length of bucket rod, and L; the effective working length of working
forearm.
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Fig.2  Kinematic model coordinate system of the harvester’s boom
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a 3 fF 2R FFThe bucket is fully opened

b 3} fF 44 [E The bucket is fully retracted

a, I TAR/NVE SHUTKFE IS E B i ¢ et ERBEE  F GO R B YU 8 S m i, ¢ S p T A% S CF 285 H
H p T RS B B 0 AH LB S AQ N EENLIE T A, Lygys AR B HLHT JEFEZMIFE RS . «y is the angle between working forearm

and ground, E the projection of the hinged point C on the groung, F the touching point of harvester rear wheel, G the point of intersection between

the displacement of the p, and line CF, H the moving distance point of the p,, AH the whole machine obstacle height, A6 the whole machine lifting

angle, and Ly is the distance of between front wheel and rear wheel of the harvester.
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Fig.3 Diagram when bucket rod is fully opened and retracted
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Tab.2 Theoretical data of the whole machine obstacle

height when the bucket rod is fully open

. 1 o e J
e
a,/(°) a3/ (°) a/(°) Lifting angle .

(A0)/(°) height

(AH)/mm
36.07 161. 42 32. 60 1. 14 59.70
54.54 140. 21 35.36 3.90 204. 52
69. 54 123.76 36. 65 5.19 272. 49
90. 00 102. 92 37.18 5.72 300. 50
120. 80 73.32 35.88 4.42 231. 89
144. 96 52.42 32.74 1.28 67.03
149.78 48.56 31.50 0.04 2.09
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Tab.3 Theoretical data of the whole machine obstacle

height when the bucket rod is fully retracted

. 7 e

REIRLLS Olitamclj
/(%) @/(°)  a/(°)  Lifting angle o
(A8)/(°) height

(AH)/mm
116. 80 179. 00 58.73 13.73 732.99
120. 85 175. 47 57.62 13.03 694. 26
122. 38 175. 00 56. 59 12. 00 637. 68
128. 55 169. 84 55.57 10. 98 582. 06
130.23 167.32 54. 69 8.78 463. 35
131.94 166. 96 54.71 6.96 366. 24
133.50 166. 72 53.78 5.73 301. 02
139. 98 164. 80 53.06 4.31 226.09
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Fig.4 Simulation state of prototype when the bucket is fully open and fully retracted
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Tab.4  Simulation data statistics when the bucket is fully open and fully retracted

SR

Bucket rod is fully open

R
Bucket rod is fully retracted

F3UE Angular Fifli] TR Lifting  BEERE Obstacle AU Angular Fif ] T Lifting  BEEREE Obstacle
velocity/ (rad-s ") Time/s angle (A@)/(°)  height (AH)/mm velocity/ (rad-s~") Time/s angle (A6)/(°)  height (AH)/mm
0. 96 1 0.96 50. 28 1.12 2.5 2.8 150
0.93 3 2.8 150. 3 1.14 5 5.71 300
0.91 5 4.57 250.6 1.13 8.8 9.33 493
0.95 7 6. 67 349. 8 1.13 10 11.31 600

1.07 11.5 12. 4 660

H1Z% 4 AP SR A nDRAS TR i T ARV
HEABOR, H LR T e R s BRI 72
PRS0 B R o HE 80K

4 BRI A

4.1 LK

TE)7 P T Ak HE X ZG3150-9F koA % & HL
FIRERLEEDN, fERIE ST S8 S HR iR i B S
B—S B R R E LA BT T 31 AT 4 fif
5 ST AR 2 FOR ST AR HLER BRI, SRR
D T HEHLIRTH A E A0 KR I MR i B AH 45 5%
m=ks i,

M S Al SR FF MRS S R IB THA R
6. 3°, BB B 4 330 mm; SR BRI 7S B KR
FHAAFERT IR 13 BEA LB 5 B 693 mm B[ RE ) 1L
FaMIrRE,

4.2 XLt

RGBS 7 B ZAEHLINRKEE SR 22 1
AT 2RI B A i m i B e e 2 55 BEHLIR T A HE 1Y
KARE(ES) .

£S5 IMeEAREEORSENUESE

KMEER
Tab.5 Test data of the whole machine obstacle height
when bucket rod is fully open and fully retracted

R A2 el

Bucket rod is fully opened Bucket rod is fully retracted

AB/(°) AH/mm AB/(°) AH/mm
1 52.5 1.5 78
2 105 5 162
3 156 7 368
6 315 9 587
6.3 330 13 693
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Fig.5 Relationship of the obstacle height and the angle of harvester when bucket rod is fully opened and retracted
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