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Surface Modification of 2Cr13 Steel by High Current Pulsed Electron Beam
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Abstract: The surface modification of 2Crl13 steel was carried out by HOPE-1 type high current pulsed elec-
tron beam (HCPEB) system. The surface microstructure and mechanical properties were detected by optical
metalloscopy, X-ray diffraction (XRD), microhardness and wear testers. The results show that the craters
formed on the HCPEB modified surface due to the selective eruption around the (FeCr),; C; carbide. The initial
2Cr13 steel was mainly composed of Fe~Cr(a) phase. After HCPEB treatment, the content of carbides is re-
duced by eruptions and liquid dissolution during surface melting, and a rather more austenite phase content ap-
pears in the modified surface layer. As a result, the surface microhardness decreases and the distribution of mi-
crohardness measured on the cross—section is fluctuant. After the HCPEB treatment with accelerating voltage
of 27 kV and 15 pulses, the depth of wear trace is reduced from 7. 3 pm of the initial state to 5.1 ym, and the
wear resistance is improved by 30%.
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Table 1 Chemical composition of 2Cr13 steel (w/% )

Elements C Cr Mn Si
Content  0.16-0.24 12.0-14.0 <C0.80 <{0.60
Elements Ni P S Fe
Content <0. 60 <0.30 <0.30  Bal
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Table 2 HCPEB treatment parameters

Accelerating voltage Ua/(kV) Pulse number

23.4 1.3,8,15,25

27.0 1,3,8,15,25
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Fig. 1 Metallographic image of initial 2Cr13 steel
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Fig. 2 Crater morphology of 2Crl13 steel after HCPEB

treatment
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Fig. 3 Cross - sectional morphology of 2Cr13 steel after
HCPEB treatment
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Fig. 4 XRD patterns of 2Cr13 steel before and after HCPEB treatment
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Fig. 5 Surface microhardness of 2Cr13 steel after HCPEB

treatment
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Fig. 6 Distribution of microhardness of 2Crl13 steel after

HCPEB treatment
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Fig. 7 Micrographs of wear scar of 2Crl13 steel before and

after HCPEB treatment
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Fig. 8 Wear width of 2Cr13 steel after HCPEB treatment

with different parameters
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Fig. 9 Depth of wear trace of 2Crl13 steel after HCPEB

treatment with different parameters
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