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Microstructure and Properties of Ti Alloying Surface on 9310 Carburizing Steel by
High Current Pulsed Electron Beam
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Abstract: High current pulsed electron beam (HCPEB) treatment with various energy densities has been
used to alloy Ti on the surface of SAE9310 carburizing steel to improve the wear resistance and corrosion re-
sistance. The surface and section morphology, phase composition and performance were studied by scanning
electron microscopy, X-ray diffraction instruments, micro—hardness tester, f{rictional wear test and electro-
chemical experiments, respectively. After HCPEB alloying treatment, Ti solutionized in the remelting layer,
while the austenite increased. Compared with the untreated samples, the corrosion potential rose from —0. 577 V
to —0. 539 V, the corrosion current density dropped to 2X1077 A/cm® by one order of magnitude. The hardness of
the sample was almost unchanged after alloying, hardness is about 780 HV, »; , however, the friction coefficient was
reduced from 0. 8 to 0. 15 and wear rate was reduced 3 times. All the results above show that Ti alloying by HCPEB
on the surface of SAE9310 carburizing steel improved its friction resistance and corrosion resistance.
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Fig. 1 Morphologies and composition depth profile of specimens with different energy density
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Fig. 4 Corrosion morphologies of specimens before and after HCPEB treatment
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