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Thermal Stress Analysis of Bearing Body Based on
Research of Turbocharger Overall Heat Transfer
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Abstract ; Based on coupled heat transfer theory, a model of turbine box with waste gate was built, and
turbine box, heat shield and bearing body was tied as an assembly to be heat transfer analyzed. Tempera-
ture and thermal stress analysis of bearing body were then obtained. The results show that temperature is
gradually reduced from turbine box to bearing body, which presents an obvious temperature gradient. And
the temperature of turbine box is about 71. 5°C lower than original gas temperature. Because of good insu-
lation of heat shield and dual cooling of cooled water and oil, the temperature of bearing body is low.
However, the thermal stress of bearing body is high due to its temperature difference between inside and
outside surface. Compared with the test results, the maximum deviation between the simulated and experi-
mental value is 7. 2% , which verifies that this simulation method has high precision and can provide a theo-
retical basis for the design and optimization of turbocharger.
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Fig. 1 Calculation flow chart
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Tab.1 Grid information of all parts
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Fig. 2 Grid model of turbine box
with wastegate of fluid field
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Fig. 3 CFD grid model of water and oil
chamber of bearing body
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Tab.2 The material properties of all parts
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Tab.3 Oil viscosity propersities

i/ C 40 90 100 130 150

KR/ (m? s 86.20 17.79 14.20  8.06  5.93
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Fig. 4  Calculation model of bearing body
when heat source changes
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Tab.4 Boundary conditions of fluid field bearing body
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Fig.5 Temperature distribution of oil
chamber profile for assembly
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Fig. 6  Temperature distribution of water

chamber profile for assembly
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Fig.7 Temperature distribution of heat
shield of front and back
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Fig. 8 Temperature distribution of bearing body
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Fig.9  Temperature distribution of water

chamber section of bearing body
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Fig. 10 Temperature distribution of oil
chamber section of bearing body
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Fig. 11 Thermal stress distribution of water
chamber section of bearing body
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Fig. 12 Thermal stress distribution of oil

chamber section of bearing body
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points on bearing body
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Tab.5 Comparison between simulated
and experimental value

NS i B BLAH/ C i B S/ C X2/ %
1 277.85 271.12 2.4
2 216.48 200. 89 7.2
3 199.81 190.53 4.6
4 159. 39 148. 46 6.8
5 135.00 135.00 0
6 150.34 144.13 4.1
7 240. 06 232.90 3.0
8 197.92 207. 67 4.9
9 205.78 194.48 5.5
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