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Abstract

In this research the hard chromium electroplating process, which is one of the common methods of overlay coating
was used, by using chromium acid as source of chromium and sulphuric acid as catalyst since the ratio between chromic
acid and sulphuric acid is (100 : 1) consequently. Plating process was made by applying current of density (40 Amp /
dm?) and the range of solution temperature was (50 — 55°C) with different time periods (1-5 hr). A low carbon steel
type (Ckys) was used as substrate for hard chromium electroplating. Solid carburization was carried out for hard
chromium plating specimen at temperature (925°C) with time duration (2 hr) to be followed with quenching and
tempering. The phase analysis was conducted by using X— ray diffraction. The examination results show that the
chromium carbides in plating layer were (Cry3Cs, Cr;C3). The microhardness of hard chromium plating specimen was
measured, and the results show that the high hardness was about (907HV). After solid carburization the hardness values
increase and the results show that the higher hardness for chromium plating layer on low carbon steel surface was (1276
HV).

Wear apparatus type (Pin on Disc) was used to study dry sliding wear properties of low carbon steel (As received)
and hard chromium plating specimens and solid carburized. The effect of applied normal load on wear rate was studied
with weighting method using five normal loads (5, 10, 15, 20, 25 N) at constant sliding speed (2.198 m / sec). The
results reveal that the wear rate increases with the increasing of applied normal load. A good improvement in wear
resistance was noticed for hard chromium plating specimens as compared with substrate specimen. It was also seen that,
the improvement in wear resistance was (94%) as compared with substrate metal when carburizing treatment is carried
out on hard chromium plating specimens.
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