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Table 1 The magnetization parameters with different heat treatment states
States B/T B/T He/(A/m) i,/ (mH/m) .
Anneal 0.856 0.472 2530 0.12 95
Solution 0.306 0. 146 3690 0.09 70
Aging 1.115 0.621 2050 0.19 150
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The three types magnetic particle indications

Fig. 1
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(a) wirelike indication; (b) flaky indication; (¢ ) straight indication
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Fig.2 The metallography and scanning electron microscope photograph to wirelike indication

(a) metallography; (b) scanning electron microscope
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Fig. 3 The metallography and scanning electron microscope photograph to wirelike indication

(‘a) metallography; (b) scanning electron microscope
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Fig.4 The scanning electron microscope photograph of

wirelike indication (‘a) position 3 ; (b) position 4
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Fig.5  Straight magnetic particle indication metallography

photograph  (\a) macrostructure ; ( b) microstructure
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Table 2 The chemistry composition on different position

(Atom fraction/% )

Position Cr Fe Ni Cu
1 23 74 1.9 1.1
2 16 74 5.0 4.0
3 16 75 4.9 3.1
4 16 75 5.0 2.9
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Fig.6 The magnetic particle indication on 1¥(a) ,2"(b),3"(¢) samples with solution heat treatment state
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Fig.7 Metallography photograph on 1*(a),2"(b) ,3"(¢) samples with solution heat treatment state
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Fig.8 The magnetic particle testing result on 1”(a) ,2*(b) ,3"(¢) samples with aging heat treatment state
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Analysis of Magnetic Particle Indication about 15-5PH

Precipitation-hardening Stainless Steel

WANG Shu-zhi, GE Zi-liang,

REN Xue-dong,

QIAO Hai-yan

( Beijing Key Laboratory of Aeronautical Materials Testing and Evaluation, Beijing Institute of Aeronautical Materials, Beijing 100095,
China)

Abstract: The strip,flaky and straight indication were detected when 15-5PH aeronautical precipitation-hardening martensitic stainless

steel was tested by the magnetic particle testing method. The cause of different indication was discovered by their characteristics and

microstructure. The technological process and the indication estimating method were established by analyzing magnetic parameters un-

der different heat treatment condition in the cleanliness magnetic particle testing. The study finds that the indication is mainly caused by

ferrite and asymmetric microstructure. The result has laid the foundation for the evaluation of magnetic particle indication and the for-

mulation of the criteria in the magnetic particle testing process of precipitation-hardening martensitic stainless steel used in aviation

manufacture engineering,

and ensured the work of magnetic particle testing proceeds successfully.
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