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Analysis of the causes of white spots on the surface of
alloy layer of engine camshaft bearing

WANG Heng', LI Yang', HU Zhigin', WU Yun®, ZHAO Yabin®, ZHOU Cong'
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Abstract ; To address the issue of numerous white spots on the surface of the AISn6CuNi alloy layer of a certain
diesel engine camshaft bearing, a comprehensive analysis is conducted using white light interferometry, X-ray
diffraction, X-ray fluorescence spectroscopy, scanning electron microscopy, and energy dispersive spectroscopy.
The analysis focuses on the three-dimensional morphology, phase composition, alloy composition, microstructural
characteristics, and elemental intensity of the alloy layer surface to determine the cause of the white spots. The
results indicate that the white spots adhered to the surface of the alloy layer is primarily consisting of Si.
Compare to the alloy without white spots, the Sn mass fraction in the alloy layer with white spots decrease, while
the Al mass fraction increase. The surface and microstructure of the white spot alloy layer exhibit poor density
and significant pitting. The outer surface of the white spot area contains certain elements such as Si, Ca, and
Na. It is determined that the formation of the white spots are due to the high annealing temperature during heat
treatment, which cause partial melting and leakage of Sn, resulting in pitting defects on the alloy layer surface
and leading to micro-cracks. This allows sodium silicate from the cleaning agent to adhere to the surface during
the soaking process. To achieve good organizational performance of the alloy layer, it is essential to strictly
control the annealing temperature according to the production process.

Keywords : camshaft bearing ; AISn6CuNi alloy layer; white spot;heat treatment annealing temperature
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