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A Study on the Estimation of Temperature in Track Components
due to Hystresis Loss.
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Abstract : In many applications, rubber components undergo dynamic stresses or deformations of

fairly large magnitude. Since rubbers are not fully elastic, a part of the mechanical energy is

converted into heat due to the hysteresis loss. Heat generation without adequate heat dissipation

leads to heat build up, i. e. internal temperature rise. The purpose of this paper is to predict

temperature rise caused by the hysteresis loss, in a rubber pad subjected to complex dynamic

deformation. In this unsteady thermal analysis, the temperature distributions of track components are

displayed in contour shapes and the temperature variations of some important nodes are represented

graphically with respect to the running time of the tank.
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Fig. 1 Diagram to illustrate phase lag of strain
behind stress.
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Fig. 2 Hysteresis loop of dynamically loaded

elastomers.
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Table 1 Road conditions used in thermal
analysis
Road Profile Road 1 | Road 2 | Road 3
Distance(m) 30 30 75
Speed(km/h) 30 20 17
Composition(%) 22 22 56
Running time(sec) 36 54 15.88
x 10°
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Fig. 3 Load history and sinusoidal curve fitting
configuration of the wheel pad.(Road 1)
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Fig. 5 Typical shape of the hysteresis loop of
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Fig. 8 Finite element model of the track shoe.
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Table 2 Material properties of the track
components
Thermal Specific .
Components | Conductivity Heat Bfn/?nlt};
(Wm=-C) [(J/kg- C)| &
Rubber -
(SBR*NR) 0.317 14535 1160
Pin & Pad Plate .
(AISI 850H) 465 it 780
Body ,
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Fig. 9 Road conditions used in unsteady
thermal analysis.
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Fig. 12 Temperature distribution of the ground
pad(t = 20000 s)
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