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The Effect of Acidic Environments on the
Corrosion-Wear of Cr Plating

Uh Joh Lim and Nam-In Kwak'*

School of Mechanical Engineering, Pukyong University
*Department of Die & Mold Technology, Pusan Polytechnic College

Abstract — This paper was studied on the corrosion and corrosion-wear behavior of chromium (Cr) plating in
the acidic environments. In the various pH of acidic solutions, the electrochemical polarization test and wear-
corrosion test of Cr plating were carried out. And thus potential, corrosion current density and corrosion-wear

loss behaviour of Cr plating are investigated.
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Table 1. Chemical compositions and mechanical pro-
perties of KSD 3512

Chemical C Si Mn P N Cr Cu
compositions
(wt%)
Mechanical Tensile strength (MPa) Hardness (HRB)

properties 278 26-30

001 0.01 0.1 0017 0.005 0.02 0.1

Lead line(Electric wire)

Fig. 1. Shape and dimension of corrosion test specimen
(unit : mm).
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(b) Upper specimen

Fig. 2. Shape and dimension of upper and lower
specimen for corrosion-wear test.

Table 2. Chemical compositions and mechanical pro-
perties of STC 3

Chemical C Si Mn P S N G Cu

composition

(Wt %) 1.04 023 038 0.019 0.002 0.10 0.13 0.11
Mechanical Hardness (HRC)

properties 64

(STC 3)°& ZFIA3 Fig. 291 (b)ok 2] Al
zFskatt.
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(D Potentiostat/Galvanostat Reference electrode

@ Personal computer @ Electrolyte

(@ Monitor @ Temperature controller
@ Printer @ Heater body

® Corrosion cell @ Heating coil

® Specimen @ Oil bath

@ Counter electrode (@@ Heating beaker

Fig. 3. Schematic diagram of polarization test equipment.

@ Inverter @ Corrosion cell
@ Timer Dead weight
@ Thermometer ® Upper holder

@ Electronic balance
(® Upper specimen @ Ultrasonic cleaner

® Lower specimen (2 Temperature controller
Fig. 4. Schematic diagram of wear-corrosion experimental
apparatus.

@ Lower holder
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Fig. 5. Polarization resistance of base metal and Cr
plating vs. various pH.
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Fig. 6. Linear polarization curves of base metal and Cr
plating in pH 4 and pH 6.5 solution.
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Fig. 7. Linear polarization curves of base metal and Cr
plating in pH 0.5 and pH 2 solution.
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Fig. 8. Corrosion current density of BM and Cr plating
by Linear curves vs. various pH solution.
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Fig. 9. Corrosion-wear loss of BM and Cr plating vs.
various pH solution.
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Photo. 1. Corrosion-wear surface of Cr plating in pH
6.5 solution (x400).

Photo. 2. Corrosion-wear surface of Cr plating in pH 2
solution (x400).
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Fig. 10. Surface roughness of Cr plating by corrosion-
wear in pH 2 and pH 6.5 solution.
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