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Fig.1 Schematic illustration of the Barkhausen stress
measurement system
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Fig.2 Schematic diagram of the homemade sensing head
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Parameters of the magnetizer and receiver
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Fig.3 Magnetic Barkhausen signal and detector
following the voltage signal
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Table 2 Working voltages in the main circuit
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Fig.4  Uyyy-o plot of the drawing component
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Fig.5 U,yy-o plot of the compression component
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Fig.6  Schematic diagram of the railway detector
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Fig.7 L-o image of the internal rail waist
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Fig.8 L-o image of the external rail waist
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Development and application of a Barkhausen noise continuous

welded rail stress detector

WANG Xiao' LIU Hui'

QI Xin'

DONG BingYi’

DI JinYu®

(1. School of Science, Beijing University of Chemical Technology, Beijing 100029 ;

2. Fengtai Railway Public Works Section of the Beijing Railway Bureau, Beijing 100071, China)

Abstract; A Barkhausen noise continuous welded rail stress detector has been developed based on the magnetic

Barkhausen effect. This detector can be used to detect the internal stress, skin hardness and fatigue damage of fer-

romagnetic materials, and results can be obtained instantaneously by using this portable equipment on site. Using a

public works section of the continuous welded rail in the Fengtai district of Beijing as an example, the Barkhausen

noise stress detector was used to detect the buffer zone, the stretch zone and the fixed zone of the continuous welded

rail at fixed points. By studying the changes in internal residual stress of the whole rail, it was shown that the resid-

ual stress of the rail has a fixed value. The new detector is practical and provides reliable results.

Key words: magnetic Barkhausen effect; ferromagnetic material ; residual stress; testing on line; fatigue damage
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