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Transient Heat Transfer Analysis of Brake Drum Shape

Yang-Sul Kim* and Su-Chul An’

ABSTRACT

This paper presents a transient heat transfer analysis of a drum brake shape. The transient heat transfer analysis of
automotive drum brakes with frictional contact is performed by using the finite element method. The drum brake type
studied in the page is the internally expanding one in which two shoes fitted externally with frictional material are forced
outward against surface a rotating drum on the wheel unit. In this case, the braking power is produced by the friction force
between a drum and a lining, and is converted into heat. The brake drum has constant material properties. The air inside
the drum has temperature-dependent thermal conductivity and enthalpy. Radiation effects are ignored. The result
explains the reason why hair crack and cause of drum failure occur. The temperature of drum is in proportion to the drum

thickness and nonlinear changes at every points of drum. It's necessary for the decrease of the drum temperature to make

the air inside drum flow.
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Fig. 1 Drums brake assembly
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Fig. 3 Brake drum of case 1, case 2, case 3
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Table 1 Air Conductivity
Air Conductivity (W/m-K)

temperature | Conductivity perature | Conductivity 3 e |Cond

400K 33800 550K 43900 700K | 52400

450K 37300 600K 46900 750K | 54900

500K 40700 650K 49700
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Table 2 Air Enthalpy

Air Enthalpy (J/kg)

temperature | Enthalpy | temperature | Enthalpy p Enthalpy
400K | 400980 | 550K | 555740 | 700K | 713270
450K | 451800 { 600K | 607020 | 750K | 767290
S00K | 503020 | 650K | 659840
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Fig. 4 Brake drum section shape of case 1

Fig. 5 Brake drum section shape of case 2
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Fig. 6 Brake drum section shape of case 3
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Fig. 7 2D Modeling of Case 3
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Fig. 8 Surface Condition of Case 3
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Fig. 9 Finite Element Mesh of Case 3
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Fig. 10 Temperature distribution inside the brake for
step 20 of case 1
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Fig. 11 Temperature distribution inside the brake for
step 20 of case 2
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Fig. 12 Temperature distribution inside the brake for
step 20 of case 3
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Fig. 13 Brake drum max-min temp comparison for all
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Fig. 14 Brake drum subtraction temp comparison
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