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Friction, Hardness and Depth Profiles of Chromium Implanted Mild Steel
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A study has been made of the friction and hardness of chromiom implanted mild steel. Ion implan-

tation was performed with doses of 1x30¥%~1x10%

onsjem? at 50~150 ke, energies The friction

coefficients and the Vickers hardness of Cr-implanted specimens were measured with a Bowden-Leben

type friction testing machine and a

were carried out at atmospheric room temperature.

micro-Vickers

hardness tester, respectively. All tests

The friction coeficients had a tendency to

decrease as the Or fuence increased, but were independent of the acceleration energy. As the

dose increased.

the Vickers hardness increased at a lower normal load than 10 gf, Concentration

profiles of Cr were measured by secondary ion mass analysis in order to investigate the surface

layer depth which contributes to friction and hardness properties. The Cr

profiles showed

abnormally high concentrations of oxidized chromium down to 200 A from the surface, not predicted

by the range theory, and which are supposed to cause a decrease in the {riction coefficients and

an increase in the hardness.
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Fig. 2 Friction trace for specimens with
1x10% Crfem?® at 100 keV. The applied
load is 120 gf,
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Fig. 3 Relative change in friction {4y as a
function of dose in the case of Cr implan-
tation. Acceleration energies were B80((),
100() and 150keV (A
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Fig. 4 Vickers hardness as a function of normal
load on Cr implanted and un-implanted
regions. Jon implantation was made with
10195(1 E 16)~107/cm*1 E 17) at 150 keV,
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Tig. 5 Concentration profiles of Cr implanted
in iron with 5x10%/cm? at 50 ke V((D), with
10%/cm? at 100 keV{g) and with 1.5x10'°
Jem? at 150 ke V(A
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Tig. 6 Vickers hardness as a function of normal
load in the case of Cu and Ni implantations.
Ion implantation was carried out with 10V
Cufem? at 150 keV and with 6x 104 Njjom?
at 100 ke'V,
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Pig. 7 Concentration profiles of Cr implanted
specimens which treated variously
before implantation.

A ; mechanical poliching by a buffing whool,
A

{); annealing the specimen, A, in Hz atmos-
-phere, B

@ ; chemical etching the specimen, B, in
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Fig. 8 Concentration profiles of Cr implanted
iron with doses of 1.5 101%(@), 6xI101(A)
and 1x10%/em¥()) at 150 keV.
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