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Kinematic and Dynamic Modeling and Analysis

for Jerk Simulation of the Excavator

HJ. Yim, S.J. Sung, KR. Lee, Y.S. Ryou, JE. Choi, DW. Lee, SK Lee

ABSTRACT

In this paper, a kinematic and dynamic model for an excavator is presented. A

graphic user interface program for kinematic-dynamic analysis for the excavator is

developed. To predict the stiffness and damping properties of the joint between the

vehicle and the track, a parameter study is executed. Using the predicted joint

stiffness and damping, the jerk simulation for the excavator is reproduced. Simulation

results are compared with the test results to confirm the validity of the simulation

model.
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Translational joint :
cylinderl_1 to cylinderl_2
cylinder?_1 to cylinder2_2
cylinder3 to cylinder4
cylinder5 to cylinderb

Revolute joint :
ground to frame
frame to boom
boom to arm
arm to bucket
g-link to cylinder6

Spherical joint :
cylinderl_2 to boom
cylinder2_2 to boom
cylinder4 to arm
cylinder6 to g-link
cylinder6 to p-link
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Universal joint :
cylinderl_1 to frame
cylinder2_1 to frame
cylinder3 to boom
cylinderb to arm
p-link to bucket

3. 24V M8 Jg QelHola =238 JiY

B Ao 7] A& JTFEIEE NS
A% 71FEGs mdldE LolstA 379 Eko
Alg A7 24719 AAdCEE Fatrie AAE
A E Yo vz AY AYsHsie JTEY
3 mdge "ed ZE HolHE d¥HE + i
=E g

Fig. 1& Z47] A4 " deifolx =g
Aol x718HE RAFT o} o] Z7FWHAA
Aze 247 288 44T F Uz, A48 7
o 2dg folgA WA} ARY F UEE
Ho] qlth Fig. 2+ 2 g3inide] 88 M3
o Bo A% 9 BAdolHE 1 H3IALA
ALgA7E AH A ¢ USE HAFEY. o
ze wAog FAYY 7|FEHY Rdy g ¢
A% F 7754 Mz ade dYsdE 2
4719 71 7E5 98 #Ne] FYEY, A& B
4 QlE bty ERT fAA ) A aYg=E
8¢ £ IEE AN=Ad g A F7) A
oA, 721TEGse AFXAe] BEHI} A 3§
MAzgade ALYs & E2e A 44
Holel & fol3tA dHsln A 2YP=ZE 29
g 4 ok £3 B TR Fr|e 3
5938 @4, AN A EdolHe] sHestth

4 HIAHA HMS AN 2

Aadd f8e AY 2de dAPRe 7
s ARFYPA B ojZexHoz A
AR A EegALE AQEY] 98 Rl
o2, AR o) 2AHA e £ e

Fig. 1. Program window

Fig. 2. An example of

input dialog box
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Fig. 3. Velocity curve of boom
cylinder
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Fig. 4. Displacement curve of

boom cylinder
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Fig. 5. Motion of bucket
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Fig. 6. Comparison of
Y-displacement of the frame between
the simulation and test results
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