{7 ALUMINIUM AND ZINC ANODES

R Cathodic protection by means of

' anades is a "must” for the protection
' of all metal parts under water. 50, not
anly for steel, but also for wooden,
fibreglass and concrate hulls, anodes
are requlred. VETUS anodes are made
to the highest possible standard, the
U.5. mil.-A-18001 J, specifications.
YETUS aluminium anades consist of an
aluminium-indium-zinc alloy. Anodes
which do not meet these specifications
have hardly any effect or no effect at
all.
Al VETUS anodes are streamlined and
mounted either with specially made
studs, which can be welded 10 a steel
hull, or speclal throuah-hull bolts for

WHEN TO APPLY ZINC ANODES AND WHEN THE ALUMINIUM MODELS? o e e e batts

For vessels, which mostly cruise on inland (fresh) waters, we recommend aluminium separately.

anodes, since aluminium has a greater difference of potentlal with other metals than when ordering, please always specify
zinc. This iIs very important, as fresh water provides a higher electrical resistance than the material nf'the hull. All metal parts
salt water, For sailing an salt waters we recommend the use of zing anodes. Although rﬁus ' héue e S s fa it the

aluminium anodes would perform a perfect job at sea as well, they would be sacrificed

muich more quickly. We are absolutely against the use of magnesium anodes, as the sniare. THarefdie shimbol iz sUchica o1

difference of potential with ather metals is too great, which could cause damage to e.g. fibreglass hulls already have a wirg-
the hull's paint coats, especially when sailing in brackish or salt waters. connection, 5o that contact can be
made with the metal parts. (5ee
o e —— : an fil}rEQIHSS, concrete and wooden
@ @ }rq, By ¢ | boats only the metal parts must be
i =l protected.
: - _I B For anode type 8 you need one (1)
1 S o : o Srpani AL ) connection kit and for types 15, 25 and
|Ln L.E;'l—;l:' 4 % '[;f]' - | | 35you need two (2) Of these.
ra?%“ L PUET - - = | | Al VETUS anodes have a protective
Type @ Tepe 15 &5 Type 35 # | layer of paint at the mounting side to

ELpacially designes : prevent damade 1o the paint work of
for Tramscm maouncing, . "i'{]‘Ur t“}at“

wWaeghts af e aldminium and inc anodes

Tyne & : Type 13 Tyoe 25 Type 35

Zine anade 10 kg 2.7 lks) |40 kgt‘zzlbs 23kg 5 Ibst | a5kg ik M

Muminium anode | 045 kg il 1B I:.ll-E- kg1 I 1 kg LnaS RS | 200 kg .41 10

Directives for te protection of steel nuls;
EXposed surface protected per anode, both aluminium and zinc.

: Adeguate Wormout
i paint system paint S e
E 12 m 123 sa.ft i B’ B4t | 3., M. 5250 Fi- T T T TE L [, oy, TP B, e P T Te P
15 14 m 150 'Su_ﬂ'_ | Tme ?E-':rl,'.l F | I.5N¥ ;g EI:I‘::'E -w IH r L
5 24 111° 258 50 f1 A2 17y 429 505 = & MF Gasmit. : Al
5 a0 me 430 50 § 20 1 215 806t ! 10 m: 107 Sa.f : HOW TO INS

R 2 = = ______________ | [ weld-on studs for steel hulls.
Shaft anodes, for installation directly to the propeller shart

These VETUS shaft anodes are
provided with cast-in metal
clamps, which ensure longer
life of the anodse, prevent
garly loss of material and give
a firm arip onto the shafft,

| Anodes that are installed by means

. of studs are much easier Lo replace
than anodes that are welded directly

| Lo the ship's hull.

For fibreglass, wooden and concrete

shaft dlameter Anoe glameter | Length | ‘Weight

Type |

025 25 mm 55 mm  2E EER g By 077 kg 171105

b 30 20 mim 85 mm 23" B3 mm 2§ 063 KG 1.51 |05

D 32 2 mim T0mm 28 RO MM 32" 13 kg 287 |08

D35 35 mm Tdmm 247 ghmrm 2% | A2 0kg X IBS

D 53 38 mm 70mm 28 EImm 3.2 14 kg 245 os

40 &0 MM momm 23" godmm 32° | 1.1 kg 236|bs

0 45 43 mm ESmm 34" Wdmm 3.9° | 26 ko 584105

050 B} i ESmm 34" 100mm 39° | 24 K9 527 Ibs

et it : o [ o ST L ] T 2 B | * Copper wire to connect parts ta be

| Fortast going el we i et the use 0 sriaf anodes. They offer CONSIderable EStance and. whan parsy protected.
will cause an undesirable unbalance of the propaller shaft i e Y T R S
mﬂis Case, plezse use thi VETUS [airwator can with integrated Zinc anode. y Erit) -
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TECHNICAL INFORMATION

Sacrilicial Anode Matcrials
There are three materials currently used for the sacrifi-

cial cathodic protection of ship's external and internal
surfaces. These are zinc, aluminium and magnesium
which are alloyed accordingly with other ¢lements o
ensure proper protection performances. Zinc and alumu-
nium alloy materials are used for protection in sea-waler,
whereas magnesium alloy materials are used in fresh
water conditions and other specialised applications such
as clectrolytic descaling of cargo tanks.

Ship External Hull

Zaleo's Zine and Aluminium anodes are used lor the
cathodic protection of ship’s hull. Attention should be
given o typical corrosion prone areas around the stern
and in particular the inside of kort nozzles, bow
thrusters and sea-water inlet boxes. Both type of anodes
have a normal design life of one, two, three or lour years
to suil the owner's reguirements.

Hull anodes can be welded directly or bolted. The envi-
ronmental conditions will influence the design of the
cathodic  protection  sysiems,  clectrochemically  and
muchanically. Conditions 1o he considered are tempera-
ture, salinity and flow rate.

The cathodic protection system reguirement is hased on
the clectncal corrent density reguired to bring the steel
surface o a protected potential. The applicd current
density usually vanes from 10mAfsg mir to 20mAdsq
mir dependent on the paimt system used. Tn certain
instances, this can be increased 1w meer arduous
operating conditions.

Anode Requirement Calculaton:

The wtal curremt requirement 15 obtaned by the

formula:

Current (A) = Area (sq mur) x current density (ma'sq mar)

10K

The total weight of anode matenal requured is:

Weight (kg) = Current (A} x Dexign Lilie (Yrs) x 8760
Capacity of matenal (Ahrskg)

The number of anodes must sansly both the 1otal
current and total weight requirements.

Ship Internal Tank

Classification Society ruling has it that up o ten percent
reduction in scantlings, bulkhead platngs, stiffeners
and certain internal girders'webs can be permitied,
provided an approved corrosion control system was
adopted. A further ruling allowed a five percemt
reduction in thickness of the main longitudinal strength
members.

The Classification Society ruling also did not permit
impressed current svstems in oil cargo tanks,

Magnesium anodes are not allowed in oil cargo tanks or
tanks adjacent to oil cargo tanks.

Aluminium anodes are permutted in cargo tanks where
the potential energy does not exceed 28kg m (200t Ib).
The height of the anode is to be measured from the
bottom of the tank to the centre of the anode and its
weight s o be taken as the weight of the anode plus its
fittings. Where aluminium anodes are located on the
horizontal surfaces such as bulkhead girders and strin-
gers ot Jess than one metre wide and fived with an
upstanding Mange or Mat face projecting not less than
79mm above the horizontal surface, the height of the
anode may be measured from this surface. Aluminium
anodles containing magnesium are not o be used in
cargo tanks. Zalco’s aluminium 1ank anodes meet this
requirement.

There is no restriction on the positoning of zinc anodes
but it is reconunended practce 10 enswre the potental
energy does nol exceed 540kg m.

The cathodic protection system should be not for less
than four years. The top 1.5 metres of the tank must be
coated in order 1o give optimum protecuon.

Current Densities

Fore and Aft Peak Tanks 130mASsy mir
Cargo/Ballast Tanks (Product Tankers) 110mA/sqg mir
Cargo/Ballast Tanks (Crude oil Tankers) 90mA/sq mir
Ballast Only Tanks L10mA/sq mir
Upper Wing Tanks 1 30mAsq mir

Lower Wing Tanks S0mi\/sq mir
Double Bottom Tanks HmASsq mir
Coated Surfaces SmA/sg mir

For coated surfaces requiring longer anode life, the
above minimum recommended current density of SmA/
sq mitr should be increased in anucipanion of the coating
breakdown.

Anode Requirement Calculation:

The total current requirement s obtaned by the

formula:

Current (A} = Area (sq mtr) x current density (mA/sq mtr]

1000 |

The total weight of anode material required 1s:

Weight (ke! = Current (A} x Design Lfe {Yrs) x 8760
Capacity of matenial (Ahrskg)

The number of andes mast saisly both the wal
current and total weight requirements.
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ZINC HULL ANODES
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Anade l}in'in:;:}]:; () Dimtn;?:-:i {mim} Weight (kg)
Type
I R T Lc Ee Te GROSS
_E_i_l 200 95 _ __:llﬂ 300 26 5 1.5
Z 4 200 | 100 ElN 300 26 5 4.0
LB 300 o 30 420 32 3 5.0
Z7 |30 90 4 [a0]32] s 6.5
Z 8 | 300 | 150 | 30 | 42 | 32 5 8.0
L 9 356 [ 152 | 32 | 438 | 30 6 9.6
Z 10 305 | 152 | 36 | 420 | 32 5 10.0
£ 16 520 | 120 <1 fhl3 I8 (o] 15.5
£ 20 520 | 130 S0 625 Ix 6 20.0
__..7_": 28 800 | 120 4 P e iR 7 26.0




ZINC HULL ANODES

Unly 5 & B series with rubber backing.

|E.l .'R|
SERILES SERIES
Anode £
Afnode Thineen sions {1|:||11:| v'EIP'ht fk&.’.} |-l|—- I. -
Type r - T
L E | T IMED LROSS [ 1
K 4 -"f-. -
Boakk | 120 | 40 | 25 6l 0.7 | =) =) B
Ii 11 120 %) ) fll 1.1 [ e b
I 150 | 70 | 20 75 1.2 \ L
B2 150 0 25 75 1.6
k3 200 100 20 110 £l ,r")- I | |I s T
B 200 [100 [ 30 | 110 3.6 £ ] . 3 ]T
B 6 300 | 150 | 15 160 54 . S
B8 300 [ 150 | 25 | 160 7.3 T T
B % 300 150 0 L&) 8.3
B 9L 300 150 40 164 12.0
B10 300 150 20 160 16.0 g
BIOE 00 | 200 | 40 16i) - 16.0 SERIES
B11 0 | 150 75 1630 24.0 g1
53
54
5 |-.—_ o ol |
SERIES o - fie
r 1
Anode L.ore . *
Anode Dimensions (mm) Dhimensions {mm) Weight (k) E =i -' bBe
Twvpe T
L E T Le B Te Gross * |
s 1 |150| 70| 20] 270 | 30 | 4 1.5 o
5 3 2000 [ €I} 20 B 38 3 3.0 —
s 4 [200 100 ] 30 [ 30038 [ 3 4.2 | jE——— _h.} IT
S & 300 | 150 | 25 | 270 | 30 5 8.0 I'e P O 0 = e
S 9 (300 [as0 ] 30| 270 [ 30 | S 9.5 ) T | Lc
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ALUMINIUM HULL ANODES
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Anode Core i
Anode | Dhmensions (mm) Dimcnsions (mm) Weight (ke)
Type
L E T Ly Be Te GROSS
A3 200 95 30 300 26 3 1.6
A4 2000 | 100 30 300 20 3 1.8
AS 3(H) H 0 | 420 il 3 2.3
AT 300 a0 40 420 az 5 2.9 =
A B 00 L 50 0 420 32 3 a5
A9 56 | 152 iz 438 30 4] 4.5
A 1D 05 | 152 A6 410 iz <] 4.3
Al 520 | 120 A0 625 L+ & 6.2
A20 | 520 | 130 | 50 | 625 | 38 f 8.2
A28 EL'!!'J 120 40 294 a8 7 10.5




ALUMINIUM HULL ANODES
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SERIES
Annade Dime:;? ::: () Weight (kg)
Type -
L B T rCD GROSS

AR IEE | 120 | 40 | 25 &) 0.3
AB 1L 120 >0 30 Bl 0,44
Al 1 130 0 20 79 0.5
Al 2 150 70 25 75 (.6
AB 3 200 [ 20 114 1.0
AB 4 200 100 A0 110 1.4
Al 6 300 150 15 160} 24 |
AR ¥ 300 150 25 160} 2.9
AR 9 200 150 ) 16l 3.3

| AB 9E 200 130 ) 160 - 4.8
ABIQE 300 150 k11 160 6.4
ABI10 300 | 200 4 160 6.4
AB11 300 150 75 160 9.6

g
SERIES

Anode Dmcu?sl::::l: [mm ) Dim:n‘s}m [ ononn } Weight (ke)
P T TR [ 7 | te | B | Tc | oross
AS ] 150 70 | 20 270 30 4 0.6
AS 3 200 | 100 20 300 38 3 ].2
AS A4 200 | 100 | 30 | 300 38 3 1.7
A 3 300 | 150 | 25 70 | 30 5 3.2
AS9 | 300 | 150 | 30 | 270 | 30 3 3.8

Only S & B senes with rubber backing.
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