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Fig. 1 Four-point bending fatigue testing machine
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Table 1 Chemical components

TLE /%

ok X
C Si Mn P S Cr Mo

35CrtMo  0.35 024 0.68 0.014 0.010 0.89 0.20
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Table 2 Mechanical properties

R JE A58 L 00 ./MPa FI5EE 0/MPa

35CrtMo =835 =985
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Fig.2 Sample size structure
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Fig. 5 Surface morphology features of specimens under different fatigue times
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Fig. 6 The length of crack propagation under different cycles
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Fig.7 MMM signals before crack propagation
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Fig 10 The K after crack propagation
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Experimental study of magnetic memory testing of drilling tool fatigue
damage

HU Zhibin, FAN Jianchun, GAO Weijun, CHENG Caixia, WU lJiafeng, ZHAO Kunpeng, DAI Haoyuan

College of Mechanical and Transportation Engineering, China University of Petroleum-Beijing, Beijing 102249, China

Abstract The frequent drill fracture accidents during the drilling process severely affect the exploration and development of
gas resources. To minimize this problem, this paper applies metal magnetic memory (MMM) detection technology to the fatigue
damage detection of drilling tools. In this paper, 35CrMo steel, representative drilling tool material, was selected to carry out
four-point bending fatigue tests on a self-designed fatigue testing machine. The surface morphology of specimens was observed
under an optical microscope with a CCD camera and the crack propagation length was measured. At the same time, the changes
in MMM signals in the fatigue process were collected by a high sensitivity MMM sensor based on the giant magnetoresistance
principle. The characteristic parameters of MMM signals were extracted and the damage assessment was studied based on the
magnetic memory characteristic parameters. The experimental results showed that the change of MMM signal parameters in
the fatigue damage process of 35CrMo could be divided into four phases; initial stage, steady stage, fluctuation stage and rapid
growth stage, during which the fluctuation stage corresponded to microcrack coalescence and expansion. MMM signal charac-
teristic parameters can quantitatively assess the severity of fatigue damage of 35CrMo steel. This paper provides theoretical and
data support for the MMM detection technique to be applied to the fatigue damage detection of drilling tools.

Keywords drilling tools; MMM; surface morphology; characteristic parameters; quantitative assessment of fatigue damage
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