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Failure Analysis of the WC-coating on CGL Process Roll

Chunqging Zhang, Lu Wang

(Baosteel and NSC Automotive Steel Sheets Co., Ltd., Shanghai 201900)

Abstract The spalling reason of the sprayed WC coating on the roller in the continuous hot-dip galvanizing line
(CGL) was studied. The base material of the process roller is 45 steel, and the surface is sprayed with tungsten
carbide coatings by High Velocity Oxy-Fuel (HVOF) spraying. After less than one year service, it is found that the
spraying layer in the middle of the roller surface peels off. Aiming at the spalling of spray coating on roller surface
layer on the roller surface, the composition analysis of the spraying material and the micro analysis of the coating
are carried out. The analysis shows that the sandblasting process before spraying is very important. The residual
sand particles can be found at the spalling places of the spraying layer. Through the analysis of coating cross
section, it is further proved that in the process of sand blasting before spraying, the residual sand particles are not
completely removed, which will lead to the peeling off of the spraying layer during the service.
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Fig.1 Macromorphology of process roll: (a) the overall,

(b) the peeling coating in middle part
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Fig.3 Micromorphology of the coating and substrate
at the interface

2.2

EDS
WC-Co EDS

10pm
e

4 EDS
Fig.4 EDS analysis of coating on peeling roller surface
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Fig.2 Micromorphology of peeling coating:
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(a) internal surface; (b) cross section

Fig.5 EDS analysis of coating on normal roller surface
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Fig.6 Cross section micromorphology of coating/matrix interface after different sandblasting treatments
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Fig.7 The total area and average distance of sand grains
after different sandblasting treatments: air purge coupled
steel brush (APB); air purge (AP); none treatment (NT)
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Table 1 Chemical composition of matrix and standard specifications(wt.%)
Si Mn S Cr Ni
0.21 0.6 0.013 0.048 0.023
45# 0.17~0.37 0.50~0.80 <0.035 <0.25 <0.25
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