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A Study of Heat Analysis on Track Rubber Parts

Young-Soo Kim*

ABSTRACT

Track rubber parts has heat built-up as long as dynamic loading is applied from running tracked vehicles.

Durability is required for rubber part to sustain the heat accumulation and heat exchange between
rubber-metal assembly and environmental air and ground. For this research, the track assembly was divided into
four parts i.e., bottom track shoe, upper track pad, pin bushing and metal structure. Three rubber parts and metal
structure were modeiled and analyzed with MARC package program to obtain time-temperature data which was
induced from mechanical work of tracked vehicles.

Heat accumulation data was obtained from special experiments under the room temperature of 25Cand 35T
to simulate the actual environmental conditions. From this research, it is cleared that the environmental temperature
does not affect to the heat accumulation speed in rubber parts. Also, the heat built-up mechanism was clarified

from the thermo-mechanical work based on numerical analysis and experiments.

Key Words : Track rubber parts(#l = 2. 55 3%), Heat built-up( HLCI‘) Heat accumulation(Z = 3]), Heat exchange
(B8, Track shoe(H XL 47), Track pad(# =3 ), Pin bushing( 5-7), room temperature(}-9
7]-%), numerical analysis(7 =] 3l 4)
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Fig. 1 Track Assembly
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Table 1 Mixture conditions & Properties

Track Track Pin

Pad Shoe bushing
Carbon black[phr] 62 66 44
NR vs SBR rate 9:1 7:3 10:0
Stiffness[kgf/cm’] 69 63 73

Tensile
5 260 235 230
strength[kgf/cm”)

Elogation{%] 470 470 460
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Fig. 4 The schematic of test specimen stick to
couple constant
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Table 2 The Specific properties of High Strength

steel
Specific gravity (kKN/m’) 77
Yield stress (MPa) 340-1000
Density (kg/m’) 7850
Thermal conductivity (W/m- K) 43.0
Elongation rate(%) 5-25
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Fig. 12 Temperature distribution at time step = 10
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