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Corrosion—resistance and Tribological Properties of Electroless Ni—B Coatings on 45 Steel

ZHANG Ming-xing, CAO Lei, WANG Yan-yan, WAN Yong
(School of Mechanical Engineering, Qingdao Technological University, Qingdao 266520, Shandong)

Abstract: The Ni-B coating was electrolessly deposited on 45 steel to improve its corrosion—resistance and tribological
performances. The morphological features, crystalline performance and hardness of Ni—B coating on steel were evaluated
by scanning electron microscopy, atomic force microscopy, X-ray diffraction spectroscopy and hardness tester, respec-
tively. The corrosion electrochemical behavior of Ni—B coating on steel was investigated by potentiodynamic method. Mo-
reover, its tribological behavior was evaluated under lubrication of 3. 5% NaCl solution. The results show that the elec-
troless Ni—B coating on 45 steel possesses a cauliflower—like morphology with amorphous structure. The corrosion poten-
tial is —0. 47 V., which is 0. 06 V higher than that of 45 steel. The current density is reduce to 8. 991 X10° A /cm?,
which is nearly two orders of magnitude lower than that of 45 steel. Meanwhile, the Ni—B coating has lower friction and
wear scar width than 45 steel under lubrication of 3. 5% NaCl solution.
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Table 1 Chemical composition of the electroless deposi-
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(a) 45 steel, SEM
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(c) Ni-B coating, SEM

(d) Ni-B coating, AFM (Ra=176 nm)
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Fig. 1 SEM and AFM morphologies of the uncoated and the Ni—B coated 45 steel
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Fig. 2 Mass of the Ni—B coating as a function of the de-

posited times
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Fig. 3 XRD diffraction pattern of the Ni—B coating
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Fig.5 Friction coefficient as a function of sliding times

under the dry sliding condition
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Fig. 6 Wear scar morphologies of the uncoated and the Ni—B coated 45 steel under the dry sliding condition
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Fig. 8 Wear scar morphologies of the uncoated and the Ni—B coated 45 steel under the water lubrication condition
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