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Ultrasonic Detection and Formation Mechanism of Near Surface Inclusions in Large-sized
Bearing Steel bars
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Abstract: Large sized bearing steel bars (diameter > 50mm) have been widely used in heavy-duty machinery, high-end equipment and
other fields. Their near surface inclusions act as stress concentration sources, which can easily lead to fatigue crack propagation. The
article systematically studies the ultrasonic detection law of near surface inclusions in large-sized bearing steel bars, optimizes
detection parameters to improve the detection rate and quantitative accuracy of near surface inclusions; At the same time, a systematic
analysis of the size and distribution characteristics of near surface inclusions is conducted to reveal their formation mechanism. The
research results indicate that the use of a 50MHz high-frequency liquid immersion probe combined with folded scanning can
effectively detect near surface inclusions with a size of = 5 p m, with a higher detection rate than conventional ultrasonic testing;
There are three types of inclusions near the surface of large-sized bearing steel bars, with sizes mostly ranging from 5~30 p m, and TiN
is the most harmful; Its formation is related to multiple stages such as smelting, and in order to reduce the content of near surface
inclusions, it can be achieved by optimizing the alkalinity of refining slag and RH vacuum degassing process.

Keywords: large specification bearing steel bars; near surface inclusions; ultrasonic testing; formation mechanism; high frequency
water immersion ultrasound
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