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Fig. 1 Schematic of the experimental loop
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Fig.2 Axial surface temperature distribution photos on the micro steel tube at

90mL/min and different heating power
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Fig.4 Surface temperature distribution along axial microtube wall
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Fig.5 The relationship between A and heating power and flux
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Fig. 6  The relationship between convective heat transfer and heating power and flux
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Fig.7 The relationship between the heating power and the flux
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Effect of Rare Earth Element Er on Microstructure and
Properties of Al —Si —Cu Solder Alloy

YU Yang SHI Yao-wu XIA Zhi-dong
Beijing University of Technology Beijing 100022 China

Abstract In order to improve the properties of the brazing alloy Al =751 -20Cu a small amount of rare earth

RE Er was added into Al -7Si 220Cu brazing alloy aiming at examining the effect of different amounts of Er on
the physical properties spreading property and mechanical properties of the solders. Results show that a small a-
mount of Er has no obvious effect on the melting temperature of Al =Si —Cu solder alloy but can notably improve
spreading property of brazing alloy on LF21 surface especially when the content of Er is within 0.05 ~0. 1%.
According to the examination on the microstructure of AlSiCu brazing alloy with the increase of Er content the

microstructure becomes finer and the length of acicular eutectic Silicon is shortening.

Key words Al-Si—Cu alloy rare earth Er solder microstructure
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Experimental Study on Influence of Axial Conductive Heat
on Convective Heat Transfer in Micro Steel Tube

LIU Zhi-gang' ZHAO Yao-hua®

1. Energy Research Institute Shandong Academy of Sciences Jinan 250014 China
2. College of Architecture and Civil Engineering Beijing University of Technology Beijing 100022 China

Abstract Nitrogen gas used as a working fluid flows through a micro steel tube with inner diameter 168  m
and outer diameter 406 pm. Using directly electrical heating method the outer wall temperature fields of the
micro steel tube are acquired by employing an IR Camera and specially magnifying lens for constant flow rate

different heating power and constant heating power different flow rate respectively. The flux and the tempera-
ture of the inlet and the outlet of the micro steel tube are measured synchronously. A correlation between the axi-
al conductive heat and the convective heat transfer is obtained by a theoretical analysis based on the experimental
results. Investigations clearly show that the axial conductive heat weakens the convective heat transfer in micro
steel tube and the decrement may be more than 2% compared to the quantity of whole convective heat transfer

when the working fluid is nitrogen gas.

Key words micro tube axial conductive heat convective heat transfer IR Camera temperature field



