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Abstract: To improve the surface properties of 20 steel, the chromium element was alloyed on 20 steel
by high current pulsed electron beam (HCPEB) with pre-coating to obtain a high quality of alloyed
layers. Microstructure and properties of the alloying layer were studied by means of XRD, OM, SEM,
TEM and multi-purpose microcomputer electrochemistry analyzer. The results show that, after
HCPEB alloying, the formation of an alloyed layer with the depth of about 4-6um on the surface is ob-
served. The solid solution and diffusion of Cr element occurs on the surface of the substrate. Bending
and granulating occur on part of cementite under bending stress induced by HCPEB irradiation, the C
atoms generated by the dissolution of the cementite combine with the chromium to form a small
amount of nanograined carbide Cr,; C;. After HCPEB alloying, the surface microhardness increases by
35% and corrosion current density reduces one order of magnitude than original sample.
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Fig. 1 X-ray diffraction analysis of the alloying layer
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Fig. 2 Metallographic morphologies of 20 steel before and after HCPEB alloying
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Fig. 3 Surface SEM images and EDS analysis of the HCPEB alloyed samples

(a)10 pulses; (b)20 pulses; ()30 pulses; (d) EDS quantitative analysis of the Cr element on the surface
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Fig. 4 Cross-section SEM images(1) and EDS line scan analysis(2) of the HCPEB alloyed samples (a)20 pulses; (b)30 pulses
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Fig.5 TEM images of the original sample(a) and samples alloyed by 10 pulses((b)-(d))
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Fig. 6 TEM images of the samples alloyed by 20 pulses (a)cementite; (b)small precipitated phase
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Fig. 9 Cross-section microhardness of the alloyed

samples with 20 pulses
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Table 1 Measurement results of electrochemical

corrosion performance

Sample Lore/ (pA + cm™2) Ecorn/mV
20 steel 73.18 —571
10 pulses 1.536 —537
20 pulses 3.067 —425
30 pulses 2.364 —398
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