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Dynamic Model Development and Simulation of Crawler Type Excavator

Soon Ki Kwon*

} Abstract |

The history of excavator design is not long enough which still causes most of the design considerations to be focused
on static analysis or simple functional improvement based on static analysis. However, the real forces experiencing
on each component of excavator are highly transient and impulsive. Therefore, the prediction and the evaluation of
the movement of the excavator by dynamic load in the early design stage through the dynamic transient analysis of
the excavator and ensuring of design technique plays an importance role to reduce development-cost, shorten
product-deliver, decrease vehicle-weight and optimize the system design. In this paper, Commercial software DADS
and ANSYS help to develop the track model of the crawler type excavator, and to evaluate the performance and
the dynamic characteristics of excavator with various simulations. For that reason, the track of crawler type excavator
is modelled with DADS Track Vehicle Superelement, and the reaction forces on the track rollers were predicted through
the driving simulation. Also, the upper frame and cabin vibration characteristics, at the low RPM idle state, were
evaluated with engine rigid body modelling. And flexibility body effects were considered to determine the more accurate

joint reaction forces and accelerations under the upper frame swing motion.

Key Words : DADS Track Vehicle Superelement(DADS E2} H|Z =1 A2|HE), Crawler Type Excavtor(ZE2E =4}17)),
Engine Modeling(1 21 5@ 2)), Driving Simulation(3=3) 4] B3] ©]4), Flexible Multibody Dynamic(EHJ 3|58},
Vibration Modal Analysis(2l5-X =3}|4), Static Correction Mode(7 2] AR E)
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Table 1 Natural frequencies of boom

Natural
Mode Frequency (Hz) Remarks
1 0.026 Rigid body
2 9.52 Bending mode
3 40.96 Bending mode
4 54.74 Bending mode
5 118.05 Torsion mode
6 144.74 Torsion mode
7 156.18 Local mode
8 166.83 Bending mode
9 178.76 Local mode
10 189.52 Local mode
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Fig. 11 Road profile of driving simulation.
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Table 2 Dynamic factors of road wheels

Road Reaction Forces(kN) Dynamic
Wheel Static Dynamic(Max) Factor

2 4.009 19.890 4.96

3 3.188 19.890 6.24

4 3.238 18.592 5.74

5 3.288 19.860 6.04

6 3.337 21.788 6.53

7 3.386 18.853 5.57

8 4.595 20.932 4.56
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