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In the case of casting materials or ductile materials for marine equipment, it is common to employ a surface
modification for achieving cost reduction and improvement in strength. In particular, aluminium bronze
ALBC3 exhibits excellent corrosion resistance, and thus widely used for marine application. However, application
of the material under high-velocity seawater flow may induce electrochemical corrosion damage and physical
damage such as cavitation erosion, leading to shorter service life of equipment.

In this study, surface modification was carried out on ALBC3 alloy for different shot peening stand-off
distances, and the physical hardness and electrochemical characteristics before and after modification were
investigated. The results in each case showed the hardness increase in comparison with non-peened specimen,
and the maximum hardness improvement(50 %) was found in 10 cm of shot-peening stand-off distance.
It is observed that the electrochemical characteristics were irrelevant to application of shot peening.
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Fig. 1. Schematic diagram of shot peening equipment.
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Fig. 2. Effect of shot peening with stand-off distance on hardness
for ALBC3 alloy.
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Fig. 3. 3D analysis (a) and damage depth (b) with stand-off

distance of shot peening after shot peening for ALBC3 alloy.
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Fig. 4. Comparison of the anodic polarization curves (a) stand-off
distance 5 and 10 cm, (b) stand-off distance 15 and 20 c¢cm in
seawater after shot peening for ALBC3 alloy.
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Fig. 5. Corrosion current density and corrosion potential with
stand-off distance in seawater after shot peening for ALBC3 alloy.
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Fig. 7. 3D analysis (a) and damage depth (b) with stand-off
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peening for ALBC3 alloy.

A& F7MA17)aL ¥
eHyYe 2AWEE dfd & 2 AA
le]1Xe)

We Fo] st vl AEEA
| .

(o] ro
Z
poy
o
Hl

>
>
krtl
h

i)
Al

o
BN
b
5
tlo rlf ox -

Mo
oo of, . b

>~
r

e b
g
bof
Y
|

oo Ex

= E

o

>
>,
ol
ol
RS
&
rlo
>,
i)
&
=)
N
N
lo
02
40
-
Al
=2
[o o ]
N O

Fshro] HprA Ego

o,

N

)

of

N

X

Ol

ol

X

e i,

P

o

Hu

)
SR
o) 1“
i
= X
=N
=
N
o o

OE T
oy H>~ 2

>
ol X P
oW oox
fU 2 W

2
x
[
0>~
B oo
oflt

(o]
— O
i3
o

o
ol
32
i)

s
i
T
o
Y
pas
e
il
a=!
e}
i,
o
(o]

1> ox o i KU (g
oy
o,
kil
Y 4
P
ol
ol
38
N
£
M
o

lo 1o [N

R A

2 o
KU
N
EN

238

om BALAZZE 10 eme) A Al 52 % A%
Aok 29 el 2EIY #AF AR 5 omdl B9 &
g ddo] BRI FAF A2l 10 cmgl A7 7HE
FEst xyo] AEE o] A9 HAPATE FhET) AL
Al 10 cmE 273 49 287 Gejddo] B

o2
v
i
v
K
o
)
Mo
4
>,
i)
iin)
H
g
I
=)
C
[
>
ke
i)
1o
=

=
4o tha Asksht SR 0
Wy, s A 5 wg
E

ALBC3 &2l thalo] 4
o WL

i
i
o
rot

1. K. D. Park and C. G. Jung, J. Ocean Eng. and Tech., 15,
93 (2001).

2. W. F. Brown and J. E. Strawley, ASTM STP 410,
Philadelphia (1966).

3. H. Aoki, E. Nagashima and T. Miura, Proceedings of the
4" International Conference on Shot Peening, p. 513 (1990).

4. K. D. Park, J. P. An and H. J. Ryu, Proceedings of the
KSMPE Conference, p. 378 (2005).

5. K. D. Park, H. J. Ru and J. P. An, Trans. Korean Soc.
Mech. Eng. A, 29, 930 (2005).

6. H. Wohlfahrt, Proceedings of the 2" International Con-
ference on Shot Peening, 1, 316 (1984).

7. S. J. Kim and K. Y. Hyun, Corros. Sci. Tech., 11, 151
(2012).

8. K. J. Kim, H. G. Lim, and Y. J. Kim, Corros. Sci. Tech.,
23, 194 (1994).

9. S. K. Min, K. T. Kim, and W. S. Hwang, Corros. Sci. Tech.,
10, 125 (2011).

10. H. S. Lee, D. S. Kim, J. S. Jung, Y. S. Pyoun and K. Shin,
Corros. Sci., 51, 2826 (2009).

11. S. M. Hong, M. K. Lee, G. H. Kim, K. H. Kim, W. W.
Kim and S. 1. Hong, J. Kor. Inst. Surf. Eng., 37, 234 (2004).

CORROSION SCIENCE AND TECHNOLOGY Vol.12, No.5, 2013



