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Abstract

The component parts of the shell plate of a ship are steel. but the screw propeller or the bow
thruster is a compound of bronze, nickel and aluminum. On account of the these different components
between metals of the shell plate, the screw propeller and the bow thruster, which are underwater, the
shell plate of a ship is corroded by the action of ionization.

Authors investigated the corrosion loss of the zinc anodes which were attached to the bottom shell of
the training ship Kaya for about two years.

The obtained results were as follows:

1. In case of the shell plate the difference of the corrosion loss according to port and starboard was

almost nothing. But the corrosion loss of the forward part was more than that of the aftward part.

2. There was little difference in the corrosion loss between the forward and the aftward part on the

bilge keel.

3. The corrosion loss of the fore, midship and aft part on the false keel were 24.7%, 22.4% and 23.9%

respectively.

4. The corrosion loss of the fore and the aft part on the false keel was more than that of the

midship part.

5. The corrosion loss of the bow thruster was greater than any other parts.

6. The nearer the zinc anode to the screw propeller the more the corrosion loss on the stern frame,

and the situation was also same as on the rudder.

Key Words : shell plate, corrosion loss, compound metal, zinc anode, ionization, forward, midship
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[Fig. 1] General arrangement of zinc plate.

<Table 1> Number of the zinc plate by location

No. Location Quantity

1 shell plate 28
2 bilge keel 28
3 false keel 28
4 sea chest 14
5 bow thruster 6
6 stern frame 20
7 rudder 12

total 136
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1. Shell Plate
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Fig 2. Corrosion loss for the fore partof the shell plate

[Fig. 2] Detailed drawing of zinc plate on a part
and Corrosion loss for the fore part of
the shell plate.
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Fig 3. Corrosion loss for the aft part of the shell plate

[Fig. 3] Detailed drawing of zinc plate on C part
and Corrosion loss for the aft part of the
shell plate.
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2. Bilge Keel
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Fig 5. Corrosion loss for the fore part of the bilge keel

[Fig. 4] Detailed drawing of zinc plate on B part
and corrosion loss for the bilge keel.

3. False Keel
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Fig 6. Corrosion loss for the fore part of the false keel

[Fig. 5] Detailed drawing of zinc plate on A part
and corrosion loss for the fore part of the
false keel.
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Fig 7. Corrosion loss for the mid part of the false keel

[Fig. 6] Detailed drawing of zinc plate on B part
and corrosion loss for the mid part of the
false keel.

3) Aw

Ao JAE9t nfREE Fig 70 Ve
o Fig. 7914 239 A9 vtREE 1 23.3%,
2% 26.2%, 39 255%, 4H 24.7%, 5¥1 22.8% 2
iLilE 245%4th RtEET} MR e By 2

W 262%, 7HE e 2= 59 228% . A
S AS nEE=E 19 224%, 29 23.6%, 3
W 226%, 49 245%% HHEA = 233%H T} vk
= #H¥o] $HRT 12% U & AR UE
g, & 98 BF F9d wE nrxo W
= YAA &gkt

o

I
SC SC
bde o 4 oz oz ey 4
SCEED
5 =4 ] 2 E:1
Z
--®--Stbh'd
\-\
25 |
e /,//\
o L d -
20 |

0 1 2 3 4 5
Plate No.
Fig 8. Corrosion loss for the aft partof the false keel

[Fig. 7] Detailed drawing of zinc plate on C part
and corrosion loss for the aft part of the
false keel.
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[Fig. 8] Detailed drawing of zinc plate on C part
and corrosion loss for the sea chest.

<Table 2> Comparison of the corrosion loss of
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5. Bow Thruster

0] Table 3°]t}.

<Table 3> Comparison of the corrosion loss of
the sea chest

the sea chest No. Location CQHOSIOH .LOS(;S
ing in %
N Locat; Corrosion Loss 1 2,495 30.06
o ocation n g in % Port 2 2,665 | 32.11
1 1,610 19.4 3 2305 | 27.77
Midshi 2 1,900 22.8 1 2460 | 29.64
e 1.730 208 Starboard 2 2955 | 35.60
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6. Stern Frame
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Fig 10. Corrosion loss for the stern frame.

[Fig. 9] Detailed drawing of zinc plate on D part
and corrosion loss for the stern frame.
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Fig 11. Corrosion loss for rudder

[Fig. 10] Detailed drawing of zinc plate on D part
and corrosion loss for the rudder.
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