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Correlation Between Magnetic Memory Signals and Width of Pre—cut Slots

WANG Hui-peng', DONG Li-hong', DONG Shi-yun', XU Bin-shi', LIU Hui*
(1. Science and Technology on Remanufacturing Laboratory, Academy of Armored Forces Engineering. Bei-

jing 1000723 2. Zoomlion Co. , Ltd. , Changsha 410007)

Abstract: To explore the relationship between magnetic memory signals and crack width of ferromagnetic
materials, static tension tests of specimens made of 45CrNiMoVA steel with pre-cut slots of different width
were performed, and magnetic memory signals of the specimens were measured by a magnetic memory appara-
tus. Both the variation of magnetic memory signals under different applied loads and the gradient value of
magnetic signals of each slot were analyzed. The results of the study clearly showed that the magnetic memory
signals of the specimen increased with increasing of applied load, and the gradients of magnetic memory signals
of the pre—cut slots increased monotonically. A non-linear relationship was presented between the gradient of
magnetic memory signals and the width of pre—cut slot under the identical condition of applied load. The gra-

dients first decreased and then increased with the crack width increasing.
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Table 1  Chemical composition of experimental material

(w/ %)

Element C Si Mn P

S Cr Ni Mo \Y%

Content  0.42-0.49 0.17-0.37 0.50-0.80 <C0.03

<0.03 0.80-1.10 1.30-1.80 0.20-0.30 0.10-0.20

40 50, 50 , 50 50, 40

BL il RO B I 5 1ol 7 3 7 11
Fig. 1 Sketch map of specimens and measurement direc-

tion (Unit; mm)
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Load/kN 0.5 mm 1.0 mm 1.5 mm 2.0 mm 2.5 mm

6 4.6 4.3 3.8 4.6 4.6
12 4.4 4.2 3.7 4.2 4.2
18 4.4 4.2 3.5 4.6 3.9
24 4.4 3.9 3.2 4.6 3.9
30 4.4 3.9 3.2 4.6 3.9
36 4.4 3.9 3.2 4.6 3.9
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