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Effect of Temperature on Morphology and Corrosion Resistance
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ABSTRACT: The work aims to explore the effect of temperature on corrosion resistance and surface morphology of pure Cr coat-
ing. The Cr coating was prepared on the surface of zirconium alloy by means of arc current plating process. Scanning electron mi-
croscopy (SEM) and Image J image processing software were used to analyze surface morphology of pure Cr coating, count and
analyze size and number of large particles on the surface. X-ray diffractometer (XRD) was applied to analyze phase structure of the
coating. The effect of temperature on film adhesion and corrosion resistance of the Cr coating was analyzed using scratch tester and
CS electrochemical workstation. The number and average size of large particles on the coating surface were the maximum at

380 C, and the minimum at 420 ‘C; the both increased gradually as the temperature rose to 450 °‘C, 500 ‘C. With the rise of temper-
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ature, growth mode of the Cr coating changed from preferred growth on (110) crystal plane to that on (200) crystal plane. The aver-

age crystal size firstly decreased and then increased as the temperature varied. Varying pattern of coating adhesion and corrosion re-

sistance with increasing temperature was contrary to that of the large particles, which firstly increased and then decreased. The

number and average size of large particles on the surface of the coating are the maximum at 420 ‘C, the adhesion and corrosion re-

sistance are high, the organizational structure is dense, grains are fine and surface is smooth.

KEY WORDS: temperature; multi-arc ion plating; corrosion resistance; Cr coating
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Fig.1 XRD pattern of pure Cr coating at different temperature
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Tab.1 The average crystal size of pure Cr coatings under
different temperatures

Temperature/'C 26/(°) FWHM/(°) Average crystal size/nm

380 44.7 0.177 1.102
420 44.5 0.197 0.985
450 44.4 0.194 1.003
500 44.5 0.183 1.062
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Fig.2 SEM micrographs of pure Cr coating at different temperature
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Tab.2 The number of large particlesand mean diameter on
pure Cr coating at different temperatures

Total particles Mean particle

Temperature/ ‘C

number diameter/pm
380 1437 1.317
420 863 1.197
450 1015 1.214
500 1055 1.232
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Fig.4 420 C coating scratch marks and scratches
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Tab.3 The bonding strength of pure Cr coating under dif-
ferent temperatures

< RO N

Temperature/C 380 420 450 500
Adhesion strength/N 24 29 27 25
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Tab.4 Polarization curve fitting parameters

Temperature/ C Ey/V JX/(CXHIIE);)& lie()lsité;/ler;?er-
380 ~0.244 5.4 1.00
420 -0.162 1.1 0.19
450 —-0.188 33 0.61
500 -0.226 3.7 0.69
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