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Abstract : It is no wonder that mechanical structures are accompanied by problems related to corrosion after being
exposed to long hours of work. Corrosion of mechanical structures has been the most serious problem in the field
of industry. The present study employed a laser beam irradiation test to improve the corrosion resistance of degraded
Cr-Mo steel, which was used for more than 60,000 hours. To find the optimum irradiation test condition for the corro-
sion resistance of degraded Cr-Mo steel, hardness and residual stress measurements, micro-structural observation, and
the electrochemical potentiokinetic reactivation (EPR) tests were performed with changes in laser beam test conditions
including laser beam output, diameter, and velocity. Thus, the present study indicates that the optimum test condition and
absorption energy for a laser beam test need to be determined to enhance corrosion resistance of degraded Cr-Mo steel.
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Table 1. Chemical composition of Cr-Mo steel
C Si | Mn | P Ni | Cr | Cu | Mo | As

J6 1 29 1 55 10141 17 12401 20 1104 | 30

650 °C

©
O' { |
[ i
pust f i
= i |
© t |
5 ) J
Q | |
e 1 |
o | ' ; .
- ! | Air cooling

i |

H !

ll ]

Time, T

Fig. 1. Recovering method for degradation material.
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Table 2. Mechanical properties of Cr-vio steel
Material Yield Tensile Elongation | Redu. of
Strength(MPa) | Strength{MPa) (%) Area (%)
Degraded 416 599 26.6 65.4
Recovered 400 581 29.8 69.8
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Table 3. Condition of the laser beam irradiation parameter

Irradiated parameter Energy

Spe. Power Velocity Diameter density
(W) (mm/sec) (mm) (W - sec/mm’)

Al 1200 14.18 6.9(5.9) 2.64
A2 1800 18.18 6.6(5.8) 3.29
A3 750 75 7.1(4.9) 3.66
A4 800 9.5 6.8(5.2) 3.03
AS 815 9.5 7.2(5.4) 2.81
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Fig. 2. Shapes of specimen after laser beam irradiation.
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(d) Detail of part C
Fig. 3. SEM micrograph after laser beam irradiation.
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Fig. 8. Transmission electron microscope of degraded material.
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Table 4. Electrochemical reactivation value in laser beam
iradiated specimen

Pitting initiation
Spe. Ll 2 Epit : Current density ggﬁ:‘g'};’
WA | ot ve SCE) (uAfem?) (W - sec/mm’)

Al 0.878 1.125 3.556 2.64

A2 0.943 1.093 17.258 3.29

A3 1.128 1.089 6.887 3.66

A4 1.023 1.110 5.676 3.03

A5 0.978 1.149 6.966 2.81
Degraded | 0.47 1.147 10.814 -
Recovered | 0.411 1.147 11.272 -
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