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Deformation of the Tubes in Copper/Brass Radiator with Rise of
Temperature and Pressure
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ABSTRACT

The combined effect of increased pressure/temperature and the reduced material thicknesses act to
increase the stress on the radiator componets. The design life of the radiator is influenced by the cyclic
stresses and corrosion, which act to weaken the materials, radiator mechanical failure occurs when a
tube or solder joint ruptures, causing coolant loss or insufficient heat rejection.

Therefore, in this study, through strain measurement of the tubes in copper/brass radiator, the strain
distribution of the tubes in radiator as function of temperature and pressure is obtained.
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Fig. 1 Shape of tube used in test
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Fig. 2 Attaching points of strain gages

Table 1 Material description for a radiator

Part name Materials
Fin C1221T
Tube C2700T-D
Head plate C2680S-D
Tank C2680S—D
Side support SHP1
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Fig. 4 Axial strains in assembled tubes as a function
of prssure(P=0. Skg/cm?g)
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Fig. 5 Hoop strains in assembled tubes as a function
of prssure(P=0. 5kg/cm?g)
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Fig. 6 Axial strains in assembled tubes as a function
of prssure(P=1. 0kg/cm?g)
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Fig. 7 Hoop strains in assembled tubes as a function
of prssure(P=1. 0kg/cm?g)
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Fig. 8 Axial strains in assembled tubes as a function
of temperature(T=090C)
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