TIMMINLCL EXTRUDED MAGNESIUM ANODES

End Configurations and Adaptor Caps

For magmesium anades o provide protection, a pesitive elecirical
cofrechion muss be csnblished and mainmined betvween he anode

and rthe structare being potected

are furmished wich vierous end conliguration andbor adupaor caps

The =manderd end conligaumtions e

-
-

Nodh ends '|'\-|.1||1 {=ow Cul) - page i

i O end plain, one end threaded - page 3.

: O endd plain, one end capped - page 6

One end counterbored with core wire exposed (103 dimene
and Larger only) - page 7
(e endd plabn, one end with core wire exposed - page 3

Lsre wire l\.':il'lll'\-rc'll L ]“"l||1 I'HII'- r!q.!ll__||| ]

: Link-type anode, one end welded steel plug with 9° 10 12" anode

sectains joined with Nexible comnectior o desired length - page 7

I facilivate thetr vse, anodes

Areas of Application

There are lour primary areas where extraded anodes olfer impor-
tant advantage in cost, performance, and eaxse ol installation

“Winer heaers and water suorage tanks, where g small diameter
anode simplilies imsiallaton,

Sacel locaied i high resastivity elecirolyies, where a small
diamcier anede  gives a destrable current - output-to-anade
wielght ratio

Lok service endrnce plping, w here a small dEmeter anode cm
be driven imo the ground o provide convenident and inexpen-
aive pircdection

I're |'||1|.'||-|:.1.1||1r| ol =iructures m semwaler, where 3 zmall diameter
anodke pives sho-lerm, high-current outpul

CORITIMLED ™

COMPOSITION & CONDUCTIVITY

(L]
GALVDROD™ Pty oSS
M T Balance Balance
Al % 2535 (300 Max
Mo ‘o 0.20-1.0 05013
n % 0.7-1.3 -
Ca max. % o0+ -
SLomax. % 004 -
Cu max. % 0.0l .02
Pl mmax. (RN (R
Fe max. % 0002 I 003
Miher
Impurities
max Y
Each | 01 Q.05
Towal 030 0,30

Anode rods are exiruded in mwelve standard dinmeters
rangimg from 05007 1o 2.562"  GADVOLINE™ ribdbwon
amde 15 exaruded as 2 38" x 349 ribbon. Each anode has
a steel core munning Eengthwise through s center

Anode rods are avatlable as either the  standard
GAIVOROD™  anode or the high-current  outpu
GALVOMAG™ anode.  GALVOLINE™ ribbon anode s
b fncrueed with the |1I.|.'_l|-|..l| TEnl O UL COIPOsiTic.

In meos environments, the oxidadion potential s 14 o
LS wols lor GALVOROD™ and 1.6 w 1LY volis lor
GALYOMAG™ (with respect 1o a copper-copper sullae
relerence electrode).  Because ol its higher oxidation
l:-.'-:rlllLuL CALVOMAG™ anodes ol a plven slze deliver
.||.1||1q.'-.'v:|r||u!|.'|'.-' 25% miare Curvent I.I‘:I|:|||.|rl||'.r|:"-'-\."=.-'| than
GALVOROD™ anodes of the same size.  As electrolyie
reslstivity imcreases, the meed lor GALYOMAG™ ancdes
increases

Currenl capachies for GALOBAG™ pml GALVOROD™
amodes are shndlar and will range [rom 450 10 350 ampere
haviars [¥r |||.l'.|.|||J. 1.||.'|'r|.'l|-:]II'|!.; [&l I'||:I-:'I|:.- on e OHTAENG
rale (anode current densiy)




PHYSICAL TOLERANCES

Anocs nods are extruded 0 taelve stardand diameters mnging from 0,500 w0 25627, a5 shown above with plain ends

Shape Diameles iors Core Wire o ightiess  Apgroximate
[dentification finches) Centaring Diameter (inghes) Weight
Humber {inchas) {inches) g
DiC-4400 0.500-0.020 Within .040 0135 0.060-in 20 0.005 The'in
DC-6066 | QaTH-0.020 Within ilﬁl:! B | 0135 Q.06 in 2 I1_ ._ﬂ- fﬁ[ﬁfm
DB {1, 7000020 Within 1716 0.135 Q.04 i 2 h 02T |bafin
[RC-1070 -.'l.Tiﬂ-':".EE'J Within 1716 0,135 Q041 im 2 Il_ (031 Thafin
[, e B (AR TR R N wWhithin 1416 0,135 040 in 2 [ 3035 lkafin
 DC983 | 08400020 | Wuhinlie | 0135 | 0040m 20i | 0038 lbefin
-85 0 S00-0 (2] Within 1716 0135 0040 m 20 0043 [badfin
D92 15000, 020 Within 1716 0,135 0040 2 h 0.057 |bafin
DC-980 1.315-0.020 Within 1716 0.133 004 m 2 A 0,089 |bafin
W-237h | 56140016 Within 1416 {1,180 0350 0n L0 f 1.5 Tha'k
DC-2375 102 420,024 ‘Within /8 {.188 0250 im 10 2.5 Tha'lh
C-6772 2 562+0 014 Within 1/# 1 15 0350k 00 4.0 Thadly
MC-1016 W % 34 in Within 1716 0.135 Fumished tn 0,243 [hatf
GAIVOLENE™ =0.013 coils with
Rectangle sheared ends
(148 B corners)
LENGTH TOLERANCES SHIPPING TOLERANCES

Plain Anode Rods:

Lp throweh 4.990' + L/A*-0

3 throwgh 19900 &[40

20" and owver +1"-0

Threaded or Gapped Rods:

+ |A4°

GALVOLINE™ Anodes

L = 2% colls random wornd
Cobls are 320D x 18" 1D x 8°
transverse sieel banded.

Rods: = 3% of pleces ondered
Packaged in cardboard cartons on wood palleis

GALWOLINE™: Exact number of coils ordered

Bare {banded) coils. Specinl packaging requires a quotation
from the Avrora Customer Service Center or Haley Customer
Service Center,




THREADED OR EXPOSED CORE WIRE

Cerermareinl pigsd thraad iolarsncas apply ; I hiresa
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Water Tanks

The use of extruded anodes For cathodic protection of residential
and commmercial glass-lined water heaters is & universal priciios. A
34" hall-coupling welded ino the wop hesd of the warer hedter is
[}'I"I!I:i]."':.' wded [or anade insallation '['Jr|1': D5= LW Dih-2W and
D5-3W (Page 6} con be screwed into the 354" hall-coupling. DS-
AW regquires a 17 hall-cowpling

Heater manufacturers with in-house capping capabality may
purchase anodes with both ends plain {saw cul) or one end plain
ancl one end threaded,

Structures in High Resistivity Electrolytes

The conventbonal GAINOMAG™ magnesium cast anode & an
eoonotmbcal ong dependabile source ol current i solls e walers
of comparatively low electrolytic resistivity. However, st higher
resistivities, the problem becomes supplving enough curvent {or
proieciion without installing an excessive wislght of anodes

The salutien? The magnesbam nibbon anode called GALNVOLIME™

A considerable depoarture from raditional  sscrificial anodes,

CALVOLIME™ ribbon anode ollers the ful.lu‘-nng nr.l.vp.nl.ng-;-s

* Minimum resistance 10 carth per wnit weight of anode
installed, The GAIVOLINE™ onode supplies from three o
seven tmes ps much current per pound of magnesiom installed
as does the conventional cast pmode, so you will obiain more
millinmperes per pound lor any weight of anode installed.

* Efficient current distribution along a pipeline reduces
current requirements o o minimum.  Whereas individual
anc<de mstollations provide an uneven current distribution along
i pipeling, the continoeus ribbon anode provides uniform
current abong the pipeline

COMTIRUED &
THREADED ANODE STANDARDS
Shape ;
#Anode Diameter Cemmerscial
[“;m“” (inches) Pipe Thread
4400 0,500 | 118 NPT
DC-B06E 067 BB HET
DC-6836 0,700 VB-18 NPT
BC-1070 0,750 Y. 18 NPT
DC-083 0,840 | 1214 NPT
DC-6826 (.50 | l2-14 NPT
DC-982 1.050 4-14 NPT

[IC-GHED 1315 1-11 172 KFT




= Fewer elecirical commections. The number of elecirical
conmectbong berween the anode and the amciure beling
protected 15 reduced oo minimum,  Since the core wine i in
contct with each incrementad lengeth of anode, the ribboen
setves & s own collecrar wire, eliminating much af the wiring
pormal 1o the comventional anode  insallagion GIVET
reasonably unilorm cortosion of the anede thbon and relagively
light eurrent drains £1-3 ma, per runnimg look), connectim
made al tarervals ol 500 e 1000 les are adeguuite. Mo chemical

B EA e
= l..!l I NECE Ry

# Mechanical installition. The ribbon is formable enough 1o

permil SLor 1 eoils or on reels I che reel is mounted on a

tractar of Wwrick, the fibbon anode can be fed rom ihe reel 10 a
wire=laying plow lor continuous mechanical insallation.  The
ritthon can also be pliced in specml confipurmions such os
hee lical |1.||'.|'.1I'-' o I|.||:|"|1 cils, where interior surfaces ol
tenks large pipes, or condensers are 0 be protesied

e nomograph on page 9 can be used in pipeline applications o
leleTminEe CUrreni outpLl per loot of GALYOLINE™ and anode lite

[4

Gas Service Entrance Piping

A gis companys negd to protect the pipe located berween o gos
madin andl a cusiomers g meler can he epstly and in N PETIEY I:.
mel B @ smi | dipmeter exiraded MAENEsium anode. The amouni
al currend regaired in this .||'-!'-=|- alian is |:.'|1|._.|.|:. only o lew
milliamperes, easily supplied by o small exiroded anods
Installation is a simpbe matter of driving the anode into the ground
with a hammer Both capped anodes (lacing page) and counter
bored mnodes (pape 71 hove been wsed swocessfu I:.' im this
application

CTHTINGED =

GALVOLINE™ ribbon anodes offer minimum resistance to earih per wnlt weignl
of arode mstalled. GALOLINE™ ribbon anpde s extnaded as a 38" » 34°
rishon, Each aroda has a stasl core panning langtvaise hiough iEs canle



CAPPED ANODES

Anode. ane endl M, ane ano capped,

WELDED SCREW ON CAP SPECIFICATIONS

MATERIAL : B
Commertal pips thread iolerances apply

— Clommnce Hole

Thu Tap For Wine

Leakproot Ouakty Wald # i

W haighl of waeld bosd & 187, Cons wifl phar 10 welding ahould
b Rush with cap fece or peojec! up o 18" beyond cap faco

Cap Threads

Cap Used on Ancda Dimensions for Diagram Below {See Page 4 for Rod Threads)
Number {Dimmiter) n B C ] Internal External
D51 0,300 Lin Rl .18 63 1/M4- 18 NPT H4-13 NPT
D5-2W | 067507000750 | LO6 0.81 0.91 0.63 E-18 NPT We-14 NPT
D5-3W L H<0) Dhaiio 1.0 (RN N 9 oe3 1£2-14 NPT W-14 NPT
D5-43W 1.050 131 L1 L1144 L Ly ¥4-14 WP 1-11 142 WPT
Minimum backup torgue o locsen cap [rom rod
D5-1W=3 lielb  DE-2%W and DS-3W=20 lielb  DE-4W=5 islb

Langih as groderpd = 104
- o

15" Tip 5

[B° M - 80° max.j
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Inlprnad Trensd
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T x-43° Chamisr

T Depth of inbeenal borg




SERVICE ANODES, ONE END COUNTERBORED (Ready for Lead Wire)

Langth - a8 getermired
Coen Wird « Rl . S——
- By sze ordernd - Soi elkaw

e A Clrdared | = 118 inch)
Saandland 34 inch
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| I inchi & 13 dia esdimieibons

typical excepl DC-952 {1L0S6 da)
DiE-882 has 34 in da courdarbinmg

SERVICE ANODE SPECIFICATIONS

Nominal Weight Mominal Length Approximate Nominal Diameter

Surtace Area OC Referonces

(1) {inches) (square Inches) (Inches)
| 17 142 54 k0 GHZ
l _ 11 142 1] | 305 QA
I e 37 2.024 ' 7375
F: 9 152 T 2.024 2375
2 . | 59 ' 2 562 | &1z
i 14 1% _ o7 2024 2375
3 d B3 fi 2.562 . 6772
g 15 i1 2562 G772
T = 174 2.5362 [ BYT2
14 £l 252 1 5632 6772
15 . 45 . '..T.' 1,582 . _-.':?:
20 £ 193 2.562 6772

Link-type anode.



Prepolarization of Structures in Seawater

Far cathodic protection of stmictunes in seawater, it is best o first
apply a high-current densiyy (30-50 ma/li2) for a short time (5
days or more),  This immediately prrests steel corrosion and
precipitaes o calcareous coating (CaC03 plus MglOHI2} from the
seawatet oo the steel surface.  Once the calcareous coating has
formed, the amount of curren) recuired to protect the steel is much
Jess (1-3 maMi2) than Belore prepolarization (8-13 maf2}

Extruded magnesium anodes supply & portable source of high
curfent that can be used 1o prepolarize o corroding structure. The
design shown below znd on page 3 uses an extruded magnesium
anade wiached to the core of an aluminum sacrificial apode. The
miugnesium anode initially provides corrent st o rae of 1w 2
arniperes pet foot of ancde in scawaler, By the time the magnesium
has been consumed, the calcareous coating hps been formed on the
steel. The aluminum anode then begins to operate but & a lower
current oalput than would have been required il the calcareous
coating had not been formed, The imitial current blast from the

magnesium serves to signilicantly increase the life of the alumimum
anexdi.

AumEnum Anoce

Wil —— ] e =3

Magrasasm Exineded Ancde A

Anpch W
Birucium .-_f'_
hafg ——

Thiiz dieesipn wses an exirudesd neaium anods sttachad
to the core of & aluminum Sseiliced anmde.  The milial
current bast from the magnesium serves to significantly
increass the [fe af the aluminem anode




GALVOLINE™ Ribbon Anode Current and Life when Attached to Underground Pipe*

Distance, GALVOLINE™ Anode Lo Pipe in feet
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Lite of GALVOLINE™ anode =

Example - For 8.625" 00 Pipe, 10° from GALVOLINE™ anodes, in 15,000 ohm = cm soil, I-0.9 ma/fi,
Fipe potential of .85 volls (copper-copper sulfate referanca)




