Elastomer
Vol. 36, No. 3, pp 153~161 (2001)

THOEE B= ATXIY AFMES] Ty EXT 0y

5 t
48 AUy e
BANGE FAAH G A AFEE

(20014 69 7¢ H<)

Analysis of Steady Heat Conduction for Rubber Pads of a Tank

Track Subjected to Dynamic Loading

Hyung Je Kim, Byung Tak Kim'*
Division of Mechanical Engineering
Pukyong National University, Namgu, Pusan 608-739, Korea
(Received June 7, 2001)

2 oF:AEATE wRdns AP Ave) AFw Fies AL BEEHe T WEE
T glens, ofg Qlste] ¥ viio] 4P Wrers] dss YAt oldd A
A e AR e BAC 71 slog, AAATe] ojstel WA ZAH oA
L7t Bz 2 Fze] WA e doliARE wEsy] etk BT 4L Wit
£l FEEA XY A UF-2re] Aes zdsin, 2rvt A0 Ffols arAEe
Aeolvt vl Fuld gHaer 4gah Hrh £ Ao M AR 88k
A st DA 7 ¥ dUAES AFE Tt S48 ofF dHARRE &
Azdf=o] dAshe 2EREE FEason siystdt

ABSTRACT : The rubber pads of a tank which undergo dynamic deformations with the sufficient amplitudes
and frequencies lead to a considerable internal temperature rise due to the heat generation. The heat generation
which is dependent on the viscoelastic characteristics of a rubber is due to the conversion of partial mechanical
energy into thermal energy identical to the area of hysteresis loop. Heat generation without adequate heat
dissipation leads to heat build-up and the excessive temperature rise exerts a bad influence upon the
performance and the life of rubber products. In this paper, temperature distributions of the rubber pads
of a tank track subjected to dynamic loads are obtained under the assumption of the steady state. Heat
generation rates used in this finite element analysis are acquired through experiments and the computed
temperature fields are displayed in isothermal contour regions.
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Figure 1. Stress-strain relationship of a rubber material subjected to the cyclic loads.
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Table 1. Road Conditions Used in Thermal Analysis

Road conditions Road 1 | Road 2 | Road 3
Distance(m) 30 30 75
Speed(km/h) 30 20 7

" Running Time(s) | 3.6 5.4 15.88

Composition(%) L 22 \ 22 W 56 -
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Figure 2. Load history and sinusoidal fitting configuration of the rubber pads.
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Figure 3. Load history and sinusoidal fitting configuration of the pin bushing,
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Figure 5. Variations of hysteresis loop of wheel pad.
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Table 2. Heat Generation Rates and Thermal Con-
ductivities of the Rubber Components

Heat Generation Thermal Constants

Track Thermal
Components | Region Rate(kW/m’) | Materials | Conductivity
(Wim - C)
Wheel Pad Total 31.362
Ground Pad Total 10319
Compressive SBRFNR| 0317
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Figure 8. Temperature distribution of the track com-
ponents.
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Figure 12. Temperature distribution of the pin.

Figure 13. Temperature distribution of the steel plate.

Figure 14. Temperature distribution of the steel body.
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