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Abstract

The performance simulation of a small-scale corn harvester for hilly area using ADAMS was

presented. The 3-D parametric model of the corn harvester was established with Pro/E. Then,

was put into UG to conduct Boolean operation to reduce the amount of constrains.

model was simplified and workload was cut down.

environment to build the virtual prototype model.

verified that the virtual prototype model met the requirements of virtual experiment.

the model

Consequently, the

The preprocessed model was import to the ADAMS

A comparison between the simulation and the road test

The extreme roll

angle and maximum climbing slope were obtained by ADAMS simulation to avoid hazardous vehicle test

on sloping area. In addition,
analyzed with cone index.
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Virtual prototype,

the terrain trafficability of the corn harvester on the weak ground was

Performance simulation
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Fig.1 3-D model of small-scale corn harvester

x1 ENXNSH

Tab.1 Measured parameters of machine

BH Hf
K JE/mm 4530
F& B /mm 1 450
AP A /hm® b ! 0.07 ~0.2
& FAT B/ mm =350
/NS M TR] it/ mm 260
Be £ 3h F1/kW 14.7
CHRATHL 1
LR/ kg 1180
T AR /km-h ! 1~5

1.2 =Z#4#ERBHNSAN

ADAMS/ View ] L3 22 Bk 28 oy 5 50 H 478 52
#3220 , 40 Parasolid .STEP . IGES .SAT .DXF F DWG
4500l T Parasolid 4% X3 F A ] ADAMS i {5
BEREAD A&, F I, ¥ Pro/E s 195
HURETEL {3 77 4 Parasolid 1) F i) 4 28 (HL 4 B 44 4
CX_T) o i1 T ADAMS 57 f 1 $0URE DL 20— it & —
b 7 A A TR 6 30E 05 30 7 2 10 3 0 5 L S
— AT, AT DAE R AR A I o — AR
/> ADAMS H 2 5 B0, BT LG K Parasolid 4% 3
SCHES A UG o HEAT 4 1 A 1% I8 3, 713 AF
ADAMS/ View Hf BEAT HE 40 RE LA 20 ) £ 57
1.3 #HEBHIEEMAREKM

S AE] ADAMS f) LA R, b T i F 2 1R
T 3B S I A R B R A B o L 1 R
PEVEAT R CE, B M AR L R A
B TR A LIPS 2 R AR AR R P
I7 5% 9 < 7K ST 15 g WL 1 T HE T 1) 8 B 1 S
S35 AR
1.4 #ERMBEE XA

5 R S8 A S 2 4 AT M AR AL B T 75 A 7

U ER 47, ADAMS/ View $& fik T 5 Fp 46 Jif 452 A4 .
Magic-Formula % ff A5 ) | Fiala %& BG A5 &Y | Ftire 5 15
B UA S HARE R AN User Defined #¢ fAAE Y A
SR Fiala 38 G B2 AL, Fiala 48 iR AL A] ] T 2D
o% 3D 1. iy A Fiala 8RR B 2 A4k
G B P SO (. tiv) B ADAMS/ Tive 55 (9 48 i 128
B2 RAS o Fiala 56016 J8 F SO e 8 22 LA 280
G B 4% ) Wl 310 N/mm, 3 3 B 1B 0.
& mdi _ fialaO1. tiv & 5 3C 0 2 40, H a4 =
¥ UNLOADED_RADIUS 3 372.5 mm, WIDTH
4 180 mm, J5 % £ %t UNLOADED _ RADIUS X
267.5 mm, WIDTH >y 180 mm,

7E MSC. ADAMS v, B & I 35 | JH 2% A A 2 il
b JB M SO R IR Y, AR SCHE A7 1 % I T 7 LN SR
JHT ADAMS A4 19 2D #& 1 mdi_2d_flat. rdf, /& 2k
HACEE 1000 m, 55 B2 2k 10 m 72547 M 477 22 A0
@3 ff R 1 3D _flat. vdf, & BCH: o i % 1 YT
& (node ) ZHUA , i 00 2 0 HLZER . WMo §8 ik
IS T A R AL R AN K] 2 Frs . FE ADAMS f
I % ALY BT O {7 & FE maeker. em (1 202. 08,
1328.92, —108.40) ,

B2 FORWGRHLEE UL LA T

Fig.2  Virtual prototype model of corn harvester
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Fig.3  Velocity in horizontal direction
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Fig.4 Velocity and acceleration in horizontal direction
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Fig.5 Displacement in Y-direction under 5, 15° and 17°
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Fig.6 Displacement in Y-direction under 18°

3000 —se

-
..... 20° e
g 2000 —.25 -__""mm.s._m“n_.__
o pomem— eI
_____
= .
= .
w0 \\
\
\
-1000 .
N
0 1 s - 5
i) /s
K7 5°.10° 20° 1 25°mf ML O [ ELE Y i F
B 25 28

Fig.7 Displacement in Y-direction under

5°,10°, 20° and 25°
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