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1 - GENERAL

1. LOCALIZATION

All tin plate produced in Brazil is manufactured in the Presidoat
Vargas Plant of the Brasilian National Steel Company. The Plant is located in
Volta Redonda city, Rio de Janciro State, 120 kilometers away from Rio de Ja
neiro and 350 kilometers from Sao Paulo city. -

2. CONSIDERATIONS ABOUT TIN PLATE IN THE WORLD

The quality problems and high production cost of the old hot dip
coating process for the production of tin plate prompted scarchers to inves-
tigate othsr methods of production. Electrolytic coating was studied because
the potential for unitorm tin coatings in a continuous process presented ths
opportunity to produce a superior product at a lower cost. It seems that
Germany was the {irst country that produced electrolytic tin plate trying acid
and basic electrolyte, with good results.

However, the American literature says that tin plate was not of
good quality, was high cost, low production, rates and operation with many
difficuitics. '

In 1930, at least, two experimental lines were coating coils 6"
to 8" wide by the electrolytic process. The first line to produce electrolytic
tin plate in commercial sizes was the Gary Tin Mill, Uss, in 1937,

The acid process using phénblsul(onic acid and sulfone in its

.. alectrolyte wus patented by United States Steel Corporation with the name of

FERROSTAN.

, In 1941 a shortage of tin developed in USA might loose 3 great
part of their supplies. This possibility contributed to the rapid commercial
development of the electrolytic proccss and research was accelerated to
improve the quality.
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The electrolytic tin coated sheets were initialy used to can non- -
corrosive dry products. The use of clectrolytic tin rapiddly expanded into
the more corrosive products as the quality improved.

The development of lacquers contributed to increase the uses
of electrolytic tin sheets.

After 2nd world war, the electrolytic ccating process was
f\mlur developed and in 1947 the production in U.S. A. was approximately
2 millions tons, almost the same tonnage of hot tin plate.

Since 1947 the production of electrocoated sheets and coils has

been growing and surpassing the hot dipped coated shects.

I - PLANNING - HOT DIP AND FERROSTAN LINES

The Bratzilian National Steel Corapany started production of hot
dip tin plate in 1948. The decision to produce tir plate in Brazil was based
on market potential, import levels and investment cost. Six hot dip coating
machines were installed; five were o4 inches wide and one 75 inches wide.
Production increase (rom 1948 and reached a peak of 55, 248 tons in 1986.

The demand for Ln plaie grew faster than the production capa-
city and in 1956, the Brazilian National Steel Co. started the first FERROS-
TAN line.

Coating \\ei‘ghts of . 25 lb/bb and .50 1b/bb were produced by the
new process compared to 13. 7 kg/ton or i.50 Ib/bb by the hot dip process.

The start up of the complex electrolytic coating line was not
ecdsy but as the cquipment problems were solved it became obvious that the
qQuality requirements for the strip to be coated by elcctrolytic process were
for more demanding than the quality requirements for the sheets which were
hot dip coated. Defects such as box annealing oxides, rust, slivers, scale
and roll marks which werc covered py the hot dip process could not be tolerat

‘ed in strip for electrolyiic coating. Improvements in equipments, operation

and quality control through the entire process sequence ot hot rolling, conti-
nuous pickling, cold reduction, cleaning, annealing, temper rolling and
elsctrolytic coating led to the improvement of product quality of electrolytic
tin plate. The number of unsatisfactory coils which were previously diverted
to the hot dip process declined and in 19006, the Brazilian National Steel Co.
produced 30, 121 tons of hot dip tin plate and 140, 505 tons of electrolytic tin
plate for a total production of 170, 626 tons of tin coated products.

In 1967 we started the second FERROSTAN line and in the louow
ing year stopped production of hot dip tin plate. Studics were stablished to

convert threc hot dip tin machines to produc: long terne -plate fur the sutomo-
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bile market. In 1969 the production reached 550 tons, mainly 18 and 20
gages, .0478" and .0359" thickness.

As the Brazilian tin plate market is growing and exerting
demanding pressure intersted in being supplied with tin plate having smaller
thickness 75 lb, 65 1b or even less and to reach the goal of 450, 000 tons it
is planned to install in the next three years, the third FERROSTAN line. This .
next expansion program will include one continuvus annealing line and one
combined double cold reduction temper mill, equiped with AGC. The conti-
nuous annealing will make it pussible to increase productivity and produce
a more uniform annealing. The product will be known as the internationally
recognised TU, used in place of T-4 and T-5 types. The combined mill will
permit rolling as a Temper Mill or as a Double Cold Reduction Mill.

The future program expansion aims to reach 600, 000 tons per
ycar and includes the fourth electrolytic tinning line. This expansion program
is based on the production of cut sheets but, in order to attend to futurs,
possible requirements of the market we will be able to install in one FERROS
TAN line two coilers and one uncoiler to produce coils tin coated.

11l - INSTALLATION
I. HOT DIP MACHINES
a) PICKLING

The equipment installed would not permit a continuous opera-
t‘ono
' ; The charge and discharge of the sheots to be pickled was
manwal and sheets piled inside steel boxes to be transported and stored.

b) TINNING MACHINE

" The installation would permit a continuous operation and con-
sists of 5 principal parts: Poole Feeder with magnetic roll to fced machine
automatically; Tin pot with tin machine 64" or 75" wide that permit to
process two or three sheets paralel; Washing Tank, Branner and Pllers;

2. FERROSTAN LINES

a) LINES DATA
NO. | LINE .
Coil weight 13,6 on (30, 000 in)
Coil 1.D. 50 em (20")
Coil O0.D. 167,64 cm (60")
Maximum strip thickness 0, 394 mm (.015%")

Minimum strip thickness 0, 164 mm (.0066")
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Maximum strip width 96 cm (38") !
Minimum strip width 38,56 cm (14") :
Sheared lengths 42,72 cm to 95, 25cm  (18'"to0 37 1/2") i
Line speed 304, 8 m/minute (1000 FPM) |
NO. 2 LINE l

1
Coil weight 15 tgn (33, 000 1b) ;
Coil 1. D. %0 ¢m (20") !
Coil O.D. 183 em (72") :
Maximum strip thickness 0, 607 mm {.0239") |
Minimum strip thickness 0, 152 mm (.006") |
Maximum strip width 96 ¢cm (38'")
Minimum strip width 40 cm (16") i
Sheared lengths 50 cm toilb, 84 cm (20 to 46") :
Line spced 457 m/minute (1500 FPM)

b) The FERROSTAN Lines can be divided in three principal sections:

. Entry sections that includes two uncoilers, pinch rolls, double
cut air shear, welder machine, entry bridle rolls, looping pit or tower,
steering rolls, drag bridle rolls.

Intermidnte section or process that includes electrolytic clean-
ing tanks, electrolytic pickling tanks, water rinse tanks, water rinse scrubb-.
ore tank, plating tanks. dragout tanks, wring rolls, steam dryers, hot air
dryers, differential coat roll marker, resistance melting tower, quench tank,
chemical treat tanks, c¢lectrostatic oiler and drive bridle rolls. This section .
also includes the circulating-storage solution tanks, pipes, coolers and '
svaporator. :

i
Exit section consists of Pin holc detector, X or # ray, gauge
coatrol, (lying shear, leveller, run-out tables, sheet counters, sheet classi-
fiers and packaging conveyor.

UNCOILERS

Both lines with two uncoilcrs and coil holder to handie coils and

!
i
|
permit a continuous operation. Sce Poto no. 1. f

CH ROLLS

P

To lead the head of strip to the double cut shear.




Photo no. | - UNCOLILERS

POUBLE CUT AIR SHEAR
This shear cuts the ends of coils to bq welded.

WEAPER MACHINE

Attaches the coil of the uncoiier to the tail of the preceding coil.

NO. | FERROSTAN uses over lap doudle seam weider and No. 2
narrow lap seam welder. The shects with weld are automatically rejected :
By automatic micrometers. However to garantee sheetp bundles absent of

weld marks, during welding operation is made a small hole at the (ront of

weld region and the tin plate welded is also rejecied by the pin holes detect -

ors. See Pholos No. 2 and 3 - Narrow lap seam welder.

Fosde umumwm | Line or logping jeuy  (owe photo {
no. 4) no. 2 Line. 129 3-and \¢  pits and tower contain 1
enocugh strip to permi ‘eam mous mnt!on of the Bnn at roduced speed
between 300 and 500 FPM while the new coil is belng welded 10 the one in the

Lines. It was adapted to the tower top deflector rolls a brake system, com-
pressed air operated, that stops all ro. & Line during weld strip nrake, g




. Photono. 3 - WELDER MACHINE




Photo no. ¢ - LOOPING TOWER
STEERING ROLL ASSEMBLY

Is used in no. 2 FERROSTAN Line to.maintain automatically, through
photo cels, the strip centered during operation. .The movable rolls are
hydraulically operated. See Photono. 8.  §' S

DRAG BRIDLE ROLLS

Provides the desired strip tensicn to permit tracking the strip through
the Lines. ,

ggﬂml.ng CLEANING TANKS

Through this alkaline cleaning tanks, the sirip is slectrolytically
cleancd to resnove gresss, oil and dirt. Because of the extzemely short
time available for cleaning the strip, the chemical cleaning action of the
alkaline solution is electrolytically sided. Tempersture of the cleaning solu-
tien theough & heater reservoir storage task (o which additions of water and

cloaning compound are M as required. |

No. 1| Line lui one 'ohc!ulyuc tank with one entry chuhg senerator
“and one delivery cleaniag generator with wtal 7. 500 A and 24 V. &t is possisle
to worh ‘as eathodic or anodic cleaning in ordor 10 heep the siainless eloctraim
closa. o ; o




No. 2 Line has one electrolytic tank and onec alkali dunk tank. The
top tanks bodies is one unit. They operate with silicon rectifiers. Two
silicon rectifiers, total current 15,000 A and 24 V. It is possible to work
with cathodic-anodic, anodic cathodic, both cathodic or both anodic passes.

\

Photo no. 5 - STEERING ROLL ASSEMBLY

ELECIROLYTIC PICKLING TANKS

Akbhough the strip as it leaves the cleaner rinse should oe free of
surface ooll, oxides formed during the various stages of stesl processing
ave not removed by the cleaner. The purpose of the acid pickls is 10 remove
these oxides and lightly etch the strip, thus presenting as clean a steel
surface as possible to the plating solution. As is true of the cleansr, the short
times avallable for pickling also require the use of electrolytic to achieve the
most benefit. Addition of sulfuric acid in both FERROS‘!‘AN Lines is by gravi-

.Yn

No. | FERROSTAN Ltne pickling may be cathodic or anodic through a
single tank, without solutiun circulation. Two gencrators with 7,000 A and




15 V (8ee photo mo. 6).

No. 2 FERROSTAN Line pickling may be cathodic-anodic, anodic-
cathodic, both cathodic or both anodic through two tanks. Four silicon recti-
flere 30,000 A and 24 V. (See photo no. 7).

3




WATER RINSE TANKS

Cleaning rinse shall be as through as possible to prevent contamina-
tions and neutralisation of the pickle acid by the cleaning solution. This rins-
ing in both Lines is by water sprays. Pickling rinse is very important. Al-
though the plating electrolyte can tolerate some sulfate ion, excessively high
concentrations of sulfate ion are delete ~ious to electroiyte function.

WATER RINSE SCRUBBERS TANKS

The production of double reduced tin plate will require modifications
of this unitt The two scrubbers tanks of no. 2 FERROSTAN Line will be rewv-
- od and installed in alkaline cleaning lines, to improve strip cleaness after
cold reduction.

PLATING TA

The plating section in both Lines consists of several vertical tanks
arranged in tandem 80 that any point on the strip passes into each tank cense -
cutively snd the tin coating thickness is thus increased in successive plating.
The tank is rubber-lined steel construction and contains a rubver-covered
siak zoll that is drivem in no. 2 FERROSTAN Line. In addition to the sink
roll, two chrome-plated copper conductor rolls, with vapor-blast finish, are
associated with each tank. Each conductor roll is (itted with a rubber covered
hold-down roll to maintain tight strip contact with the conductor roll.

Current is transferred (rom the conductor rolls to the strip so that

" the strip becomes cathodic to tin anodes that are hung from bus bars(bridges)
into the plating electzolyte. The anodes are pure tin and made by mold casting
(66" long, 3" wide g9 4" thich). See photo no. .




-1l -

Contact between the Anode bridge and the anode is made by hanging
the anode over the bridge by means of a hook formed in the anode during
casting.

No. | FERROSTAN Line plating consists of 5 tanks and 10 generators
(5 top and 3 bottom) for 65,000 A and 15 V. See photo 9.

No. 2 FERROSTAN line consiats of 8 plating tanks (the top tanks
body is one wnit) with silicon rectifiers for 96,000 A and 24 V, 48,000 A top
nd 48, 000 A bottom. For differantial coatings it 1s possidble to switch on
top 64, 000 A and 32,000 A bottom. See photo 10.

" Photo no. 9 - PLATING TANKS
' PRAGOUT TANKS

The function of this step in the process is to prevent or reduce the
loss of plating electrolyte that adheres to the strip as it leaves the last
plating tank. A large percentage of this electrolyte is squeesed off by the
hold -dfwn roil en the exit conductor roll.

&

The drag-out can be reduced to | or 2 cc per square (oot of strip
orea mt normal speads. At high speeds the pumping action of the strip results
in a thicker liquid film between the conductos roll and the strip. More carry-
over and splashing of the electrolyte is aleo experienced, so0 every effort
should be mads to recover as much of it as possible. Even | ta 2 cc pur Ruare
foot rOpresents the Joss of a considerable valume of solution, approximately
S to 50 xallons pef hour at line speed of 6l FPM. To recover at least a part
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of this, the strip is washed with a dilute PSA solution. This is accomplished
in soth FERROSTAN Lines by passing the strip through ruober-lined tanks
containing the recovery solution. Because ita higher speed, no. ¢ Line is
provided with a second drag-out recovery unit to increase the dilution ratio.
The make -up water is provided by stcam condensated. See photo no. il.

- Photo no. 10 - PLATING TANKS

. e
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WRINGER ROLLS

On leaving the recovery urit, the strip passes through two pairs (
wringer rolls 5o that the net result is the removal of the original film of
strong clectrolyte and the replacement of it with a film of dilute electrolyte.

STEAM DRYERS - HOT AIR DRYERS

The drying is accomplished by passing the strip through a series of
stcam jets in no. | Line and hot air jets in no. 2. Hot air dryers are more
efficient than steam dryers.

DIFFERENTIAL COAT ROLL MARKER

Soon after the introduction of heavy-coated (1.0 Ih/bb) elecirolytic tin
plate, it was recognized that for many applications no more than 0. 25 1b/bb
tin on the exterior of the can was required. Because a light coating on one
slde of the sheet and a heavy coating on the other would result in a satisfac-
tory product for many uses with resultant savings to the customer. It was
apparent that such a product would be useiul only il the light-coated side
could be readily distinguished from the heavy-coated side to avoid using the
light side on the inside of the can. In no. 2 FERROSTAN Line, that is proper
to produce differential coating, the heavy-coated side 18 marked on top side
of strip by one sodium dichromate solution printed on plated sirip in a pattern
of parallel lines.

No. 2 Line is equiped with a Pannicr marker. developed by the
Pannier Corporation, 207 Sandusky St. Pitusburgl: 12, Pa.. in which the
steip is contacted with a patterned roll that has been dampencd with a 2 to
3 % suvdhum dichromate solution prior to melting.

RESISTANCE - MELIING TOVER

The tin coating, as it is deposited on the strip, has a dull matte
appearance. To give it a bright Justrous surface, the sirip 15 heated to above
4309 F (the melting point of the tin) and then quickly couled 10 solidity the
coating before it contacts a4 roll. Both FERROSTAN Lines of Brazil use the
method cilled resistance melting. This muthod consists in pessing i 00 cycle
alternating current through the strip while it passcs in an inverted loop
hetween two conductor rolls cunnected to the transformer. Bath FERROSTAN
Linen of Bruxilian National Siee] Co. have two conductor rolls at the hottom
the melting tower and two isolated deflector rolls of heut -resisting rubber
with shaft water covled at the top of tuwer. The second conductor roll is locat-
cd in & tank through which fresh water (lows to quench the hot strip. The loop
between the two conductor rolls is surrounded by an inslutated maffle to re-
duce heat losses (rom the strip. & should be noted that the two melling con-
ductor rolls are insulated from ground. There are two other vonductor rolls
that are grounded. Thus thege is a second, undesired path for the alte rnating

current to flow from the two conductors to the stripand to ground. This 14 alla the
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ground current; and to reduce it to a low value, choke cores are provided

in the entry leg and exit leg of the melting tower. These consist of a larger |
number of silicon steel laminations through which the strip passes, and they ;
serve to induce a back EMF in the strip opposing the flow of the ground
current. They are effective in reducing the ground current to about 2 % of

the total melting current. No. 2 FERROSTAN Line was designed with a 60°
strip pass from conductor to conductor roll suitable for the application of
3,000 KVA of power, two transformer |, 500 KVA, 6. 900-195 V. ,

No. | Line designed with two transformers and 1,000 KVA. The
luster of the melted coating depends on a large number of factors, but the
quality of thc electrodepost, the degree of fluxing, and the quench water
temperature are the primary ones that must be regulated for optimum resuls.
If the plating conditions are controlled so as to maintain the plating-current
density, electrolyte temperature, and solution composition within the proper |
operating range, there should be no trouble in obtaining bright melting. The *
dragout recovery solutions serves as a very good fluxing ageat {f it contains |
2 to 4 g/1 stannous tin and enough acid (phenolsulfonic) to prevent hydrolysis. ’

The strip is at about room temperature as it leaves the first conductor
roll of the melting furnace, but its temperature continuously increases as it
pasees up and over the top deflector roll and until reaches the quench tank.
The melting current is adjusted so that the strip temperature reaches the |
melting point of the tin coating just slightly before the strip reaches the qunclj
tank. For certain products, specially differential or heavy coated items, a |
slightly higher current than this may be used to improve the appearance of the'
product. However, this practice is not recommended since it increases the
irom-tin alloy weight. The first conductor roll is dry and the second is f
immersed in the quench tank. :

QUENGH TANK

The second conductor roll is immersed in the quench-tank and the
stzip reaches this roll with tin solidificated by action of cold water. The
quench water is not recirculated. However, the fresh water is clean to mimi- |
mise conductor roll pick up. & is not heated, but the flow in both FERROST AN
Lines is adjusted to maintain the temperature in the overflow tank between

120 and 160 ? F. :

In no. § FERROSTAN Line, the inlet consists of 1 1/4" pipe masifold
with /16 inch holes drilled on 1 inch center, located on each side of the strip |
just below the water level. Additional cold water may be controlled by ome |
mamual valve and the inlet is in the bottom of quench tamk for quick tempera-
ture corrvections. ' !
|

|
l

In no. 2 FERROSTAN Line the cold water is pumped {rom the inlet

in the bottom of tank to the pipe manifolds located on each side of strip. The
'S

(“1
L)
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tempe rature control of quench tank is critical, cold quench water produces
a rough melted coating and too high a temperature produces of narrow white
irregular lines called yuench stains.

CHEMICAL TREAT TANKS

The oxide film normally present on tin, although protective to some
degree, readily grows to such an extent that discoloration of the surface is
easily discernible. This oxidation and the accompanying discolorstion,
commonly called jellow stain, can occur during storsye in warehouses under
humid conditions or during the baking operation that follows lacquering or
enameling. However, it is not only the change in the appesarance of the tin
plate that is objectionable, the oxide film formed during warchouse storage
may prevent the proper adherence of some lacquers and lithographing inke
to the tin surface may mar the appearence of lithographed cans or caps
where the tin surface is used as a background for the lithograph design, and
may cause difficulties. To minimise these difficulties, the tin plate of both
FERROSTAN Lines in Brasil are stacilised electrochemically using dichro-
mate solution. No. | Line has one cathodic generator producing 3,000 A, 18V
and one anodic generator producing 400 A, 8 V.,

|
)
i
i
x

No. ¢ Line has silicon rectifiers: one cathodic producing 4,000 A,
18 V and other anodic producing 2,000 A, 18 V. After Chemical Treating, the
stzip is rinsed and dried to remove soludle dichromate and sludge from the

tin surface. See photo no. 12.
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ELECTROSTATIC OILLER

After the tin plate has been treated, rinsed and dried, a thin film of
lubricant is applied to the tin plate. The function of this film of lubricant is
to minimize subsequent damage by abrasion, to facilitate assorting, handling,
mechanical feeding and fabric .ting operations, and to aid in the lacquering
and printing operations. In both FERROSTAN Lines at Volta Redonda, cotton
seed oil is drawn from the reservoir and is broken up into fine particles by
atomizing noztles in the fog generating chamber. The fog floats through the
chamber and enters the oiler inclosure through slots adjacent and parallel
to the strip. As the oil fog rises parallel to the strip, it enters the electros-
tatic field, receives an electrostatic charge, and the particles are attracted
to the etrip. It is essential that the pass line through the oiler be vertical. The
electrostatic field between the electrodes and the strip is obtained from high-
voltage power supply, about 50 KV in both FERROSTAN Lines. See photo no.

13.

. Photono. 13 - ELECTROSTATIC OILER
,, covered, motorized and drives the strip
shrough the lines. ETE Tt e

Ly

Thesé volls are rubber cove
i . y R M

In both FERROSTAN Lines plating solution inlet in the plating tanks

Lt
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is contvelled automgiically by regulating the flow of cold wates through the
colle of heat éuchangers. L <

No. l;l“'éucuhﬁa; system works with one 9, 000 gallons tank and
two 6, 000 gallons storage tanim and one evaporator to concentrate solution.

Me. 2 Line works with one 12, 000 galloms circulating tank, two
9, 000 gallens storage tanks and two ¢.aporators. All tanks are equiped with
lsvel indicater and circulating tanks are controlied automatically. See phete
20, 14. - EVAFORATOR SYSTEM.

Paste ne. 14 - EVAPORATOR SYSTEM

e 0ofor 00 €000t boles (n the steig both Lines ave oquipnd oib P
Eale Gotostere ond oy ast on the classifiese. The came 1o eiensies % the
oouge axtemetls osntvele micsemetess § oo X roy (ne. | ov %o, 3 Lims). B0
ghate ao. 15. DI NOLES BETIGCTONS. . ~
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Pheto no. 1% - PIN HOLE DETECTORS

R W P

Y S ASRYIERS

To complete the Tinning installation both Lines are equiped with
Matiden flying shear to cut strip, leveller to improve flatness, run-out ables,
ohoot sounters, sheet classifiers and continucus packing coaveyes.

NMe. ) Line has 3 pilers and no. ¢ Line, ¢ pilers. Soe photes ne. 1o,
17, 10 and 19.

To otart up both FERROSTAN Lines, all closning and pichiing tanks
wese waohed by sirveulating hot water. The Plating tanks wese washed by &
5 § sullesie acid selution. This operation must be done carefully to aveld
Gamagee % the conductor rolls. This sulfuric acid solution cirenlation was
Gone with tas Line stoped and without strip. The plating ancdes wove grounded
0 vasions thishness frem 2.0 inches to 0.9 inches. All preplating,
ond tveatment cslutions were prepared in storage tanks. To stast ne. 4
| 2 oolution wao pumped frem storage tanhs of ho. | Line to eireulating
Weh of 00. 2 Line. ARterhis, the strip was manually passed theough the
Ldne and 0000004 wp Line carefully, in order to syncronize all didlesent Lime

mo










V - QPERATION
CLEANING

The coiled black plate ae received {rom the side trimming line is
usually slightly contaminated wiih rolling cils and mill dirt, Because success-
ful tin deposition requires that the steel surface be free of these contaminants,
it is important that the cloaaing cycle be as thorough as possible.

; No i and no. 2 Lines ase sulu.ica oi sodium meciasilicate 80 % and
caustic soda 20 %, according recommended cperating conuitions.

Concentration - 14t 22 g/l
Temperatur: - over B3¢ C
Amperage - 7,000 A

When clesaing solution couceattation is undes 14 gr/) a new addition

Xs(A-B)D

x e amounat to be “Mt

A = desired concentraticn.

B = concentrativn determined by laboratory.
D = volume in liters.

Temperature of cleaning solution is maintained by circulating the
solution through aheated reservoir storage tank to which additions of water
and cleaning compound are made as required.

PICKLING

Although the strip aa i: leuves the cleaner rinse should be {ree of
surface soll, oxides formed during the various stages of the steel processing
are not removed by the cleaner. The purpose of the sulfuric acid gickle is to
remove these oxides and lightly the st.ip, thus presenting as clean s steecl ,
surface as possible o the plating solution. A good averags acid concentration ‘
is 10 weight per cent. ' he sohitiun is nat heated, the tempezature is ambient.

The sulfuric acid and water additions are continuous and controlled
by manual valves.

Recommended conditions:

- Goncentration - 5010 190 gz/)
Ison e JteTgx/}
Amperage - 1,504




PLATING

The plating electrolyte consists essentially of phenolsulfonic acid
(PSA), stannous sulfate, and dihydroxy dipheny! sulfone (sulfone). The
phenolsulfonic acid makes the solution highly conductive and also inhibits
oxidation of stannous tin to stanaic tin.

Additions of PSA to the clectrolyte are required to compensate for
dragout losses. The stannous sulfate p-ovides an initial source of tin ions in
solution, however, additions of staunous sulfate to the electrolyte should be
required after initial make up becausec the cathode efficiency should be suffi-
clently less than the anode efficience to compensate for tin dragout losses. ‘

Sulfone is the primary addition agent and is used to permit the deposi-
tion of & coherent deposit that will melt bright. In FERROSTAN Lines of
Brasil, in order to improve plating solution, is usad sulfons 25 % and phenole
ne supra 78 %. This phenolene supra is liquid irom which any insoluble mate -,
rials present in the solid grade is removed, reducing blocking up coolers and

pipes.
The phenolene supra presents the following advantages:

Absense of sludging, giving a much clear bath liquor.
Divect additions can be made to the hath.
Activity is ot least 20 % higher than sulfone.

Satisfactory operation over a substantially wider curreat demaity
range, particularly towards the low current density region.

Greater flexibility of operation, for example, readily changes over
one extreme of plating weight to another.

In addition to sulfone monobutyl pleny! phenol sodium monosulfonate
{Areskap) is sometimes used as a secondary addition agert to broaden the
plating current density and temperatuss range. It is specially effective at
high operating temperatures (above 1207 F).

Phenolsulfonic acid specification:

PEA is supplied as a 05 % by weight water solution.

Free sulfuric acid: 3 % absolute maximum, 2,5 % desirable.

Froee Phenol:t 3 % absolute maximum, 2 % desirable maxismum.

Iron: as low as possible. .

Sulfuy dioxide: less than 0,01 %

Sansous sulphate: stannous sulphate is supplied as s powder and
should be of a least technical grade purity.

Dihydroxy diphenyl sulfone: sulphone is suppled as a flesh-colered
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powder that consists of A mixture of two isomers,
the 4-4' isomer and the 2-4°' isomer. The product
as supplied should be essentially tar-free and
should contain 50 to 80 % of 4-4' isomer and 50 to
20 % of the 2-4' isomer.

A mixture of 70 % oi 4-4' isomer and 30 % 2-4' isomer has proved

to be quite satisfactory in service,

ELECTROLYTE MAKE -UP

The electrolyte used for starting no. 2 Line was obtained from no.
1 Line already in operation. For stariing no. 1 Line it was made-up from
the basic constituents. Whenever possible, it is desirable to start a new line
with slectrolyte obtained from a operating linc. This procedure wili probably
reduce the break in time required for optiinum performance of a freshly
prepared electrolyte.

New electrolyte is make -up in batches in an electrolyte mixiny tank.
The sixe of the tank determine the number of batches that must be mixed. For
start-up purposes, the electrolyte should contain 30 g/ stannous tin (added
as stannous sulfate or stannous phenolsulfonate), 15 g/1 PSA and 6 g/1 sul-
phone.

Acid concentration:

X = (Al - A2) V/P, where

X = PSA required (gallons)

Al s Acid concentration desired (grams per liter)

P = Acid concentration of PSA (grams per liter)

V = Volume of slectrolyte (gallons)

A2 = Acid concentration preseni (grams per liter)
(A2 = 0 for making -up & new electroiyte)

Thue. if the mixing tank holds 200 gallons of electrolyts, the desired
acid comcentration is 15 g/1 and acid concentration of the PSA is 265 g/l the
addition of PBA required is: X = 15 x 200/205 = 11. 3 gallons.

Tin concentration:

Y s(8l - 82) V/1.2 F, where

Y = Staanous sulphate required (pounds)

8l = Tin concentration desired (grams per liter)

V = Volume of electrolyte (gallons)

F = Fraction of Sn*? in 5804 (usually 5¢ %)

82 = Tin comcentration present (grams per liter)
(82 = 0 for making-up 2 new electrolyte)

Thus, if the mixing tank holds 200 gallons of clectrolyte, the de sirpd't.“
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tin (8a ?) concentration is 30 g/1, and the fraction of Sn*? in 5a804 is 5¢ %,
the amount of SnSO4 to use is:

Y = 30 x 200/1.2 x 54 = 926 pounds.
Sulphone concentration:

2 = DV/120, where

Z = Amounit of sulphone required to be added.
D = Amount of sulphone disircd (pounds)

V = Volume of electrolyte (gallons)

Thus, if the mixing tanks holds 200 gallons of electrolyts and the
desired sulphonc concentration ie 6 g/1, the amount of sulphone required
would be:

Z =6 %200 x 120 = 10 pounds.

Sulphone shouid be added aw 2 water solution. It is preferably
dissolved in boiling water and the rate of solution may be increased by pre-
viously adding of 1 yallon of PSA to 50 gallons of water. Normaly is used
condensate water that is demineralised. Sulphone is an addition agent that
is essential to the production of smooth, coherent, fine-grained deposits. It
is consumed during elactrolysis and quantities are also lost by dragout, there-
fore, it must be constantly or periodically replenished. The amount of sulpho
ne required for optimum operation is most dependent on tomg_giat“e. Ordi-
narily a concentration ot 6 g/1 in sufficient to insurs a bright p tiag range of
50 te 300 asof.

Areskap concentration: :

Although Arcskap is a powder, it is usually sold as 3 50 % water
solution designated as Areskap 30. It should not ordinarily be necessary to
ad8 more than about 5 pounds per 8 hour operating period. The formula used
for salculating sulphone additions may aleo be used to calculate Areshap
additions.

Recommended plating vpe rating conditions:

PoA 10 to 20 g/l (desired aim 18 g/l)
ﬂleoac 6 to 8g/}

Y 15 to 40 g/l (desired aim 32 g/1)
Areskap 0.1 1o 0.2 g/)

fron 2,0 g/l maximum

n +00¢ 1 3/1 maximum

.Yy TEMPERATURE

0 to M

L e e e e

46 to 48° C , 8
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3l o 35 44 to 469 C

32 0 ¥ 4. to 449 C

33 o 37 40 to 429 C

4 to B8 38 to 409 C

Dragout * 1
Sn++ 2,0 ¢/1 max.

PSA 4,0 g/i max.

Anode aud cathode efficicnce:

The differance between arod. and cathude efficiency in sufficient
to maintain tin concentration at the desired level without additions of stas.nous

sulphats.

Weight of -o.:ting:

{
!

Tin coating weights are expressed in terms of weight per unit area.
It's used pounds of tin per bare box (Ib/bb). Are produced in Brazil electro-
lytic tin plates with 0.10, 0.25, 0.50, 0.75, 1.00 ln/bb and differential coat-

ings.
Differential coatings: .

Differential 0. 75/0.25, 1.00/0.25 and heavier coutings 0.75 and
1.00 Ib/bb are produced in nc. 2 FERROSTAN Line bacause it i oquiped 1’
with Paanier marker and more available platiug current.

Current density:

Current density is the cerm used to describe the curreat psr wnit
area. R's expressed in amperes per squars toot (ASF). For operating :
purpescs, current density calculated on the basis of the strip ares immedia- .
tely epposite the anode is satisfactory. Both FERROSTAN Lines ia Brasil i

work around 250 ASF.

&rip width: , |

The width of the strip is proccssing in the lines, u'cnpnu-d in ;
inches. |

Puse and pass length:

{
|
A pase ie defined an the movement of any poiat on the steip dowa i
{rem the top rull te the sink roll or up frem the sink roll to the top rell. Thus,
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the strip makes two passes in each tank. It is cxpressed in feet, from the
solution level to the bottom of the ¢lectrode.

Plating time:

Plating time is the time (expressed in seconds) during which a given
strip area is exposed to ‘he plating current. It is a function of strip speed
and pass length.

Strip speed:

Strip speed is the actual lincal spend of the strip through the line. It j
is uaually expressed in feet ;cr minte.

\
Tota! current:

Total current is the sui: of the current used in all plating passes. It
§s expressed in amperes. For differents coatings sce tables !, 2, 3, 4+ and
9 used in Brazilian FERROSTAN Lines,

Anode practice:

Two things would prevent such an Arrangement from giving uniform
current distribution over the sheet. First, the clectrical reststance oi the
strip is sufficient to cause an appreciable IR drop in the strip. and, since
the current is fed from the top, the current density wouild be higher at the top
of the pass than at the bottom. This can be largely overcome by tilting the
anode oo that it is closer to the strip at the bottom than at the top. For best
cerrent distribution, the anode-sirip spacing for the gages of strip commonly
plated is 1 inch at the bottom of the pass and | $/8 inch at the top. The aarrent
density would be higher at the extreme edges of the strip. This edge effec: is
reduced somewhat by making the mode slightly narrower than the strip. If it
is too marrow, however, the current density will be low on that part of the
strip sxtending beyond the ancde (excent at the extreme edges). ldeally, strip
ohould extend beyond the anodes 2bout 1/2 inch. Table 6 shows the maximum
and miaimum width of strip that should be coated with the various numbere
of anodes in each bank. S$ee anode thickness table, paye 34.

Cathodic-anodic Electrochemical ireatment in sodium dicrhomate
solution (Trestment 320):

We use this tretment in FERROSTAN Line no. |

Treating solution:

The preferred concentration ot sodium dicrhomate is 20 to 30 grams
por liter. Excellent resistance to warchouse discoloration has been obtained

3
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1.6 ¢o 1.9

1.9 te 1.4

2 ] 1.4 ¢0 1.3
24 ” 1.3 o 1.2

n 1)  J I 1.0 o 0.9

Besed on the uwee of enodes having a 3 Snches fece.

k TABLE NO. 6
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within this range. The preferred temperature range is 46 ?C t0 51,5 ¢C.
. The recommended pH of the treating solution is 4 to 6. The pH is comtrolied
. by using chromic acid for part of the daily additions required to maistain the
~ deosizred concentration. A minimum cathodic curreat of 25 coulombs per
oguare foot of treated surface is suggested. A control circuit is used to vary
the current antomatically as the Line speed varies. R is recommended that
an ancdic treatment of 2, 5 conlombe per equare foot of treated surface be
weed. Coatrol circuits vary the total ancdic curreat as the line speed varies.
We use table no. 7 ia FERROSTAN Line no. 1. (page 39)

Cathodic Electrochemical Treatment in sodium dichromate selution
(Treatment 311)8

All passes are connected to the cathodic current retifiezs. We uee
this tscatment ia FERROSTAN Line no. 3.

' 'l‘mm

mmcmmmaungmdmm.
The pecierred temperature range of the solution is 57 ?C to 60 ?C. The re-
Mﬂldﬁomnhuulni.!ul.l.

A miaimum cathodic curreat of 30 coulombe per square foot of
ousfaes is secommended. Less than 30 coulombs may leed to difficuities In
the wetting propertiss with certaia lacquere, and may also decrease the
otabllity of the protective film. Control circuits are used to automatically
vazy the tetal currest with Line speed, if desired. We use tablo no. 8 In v
FERROSTAN Line 0. 3. (page )

‘ Ollings
4 We use ia both PERROSTAN Lines cotion seed oll film, 0. 18 to
0.38 g of ¢ll por base bon.
. B
. COSTS ' HOT DIP ELECTROLYTIC
OPERATION COSTS Us$/s | use/e
Blesteelytic closning 4, 80 4,00
Cell prepasetion O..ll 1,0
Fiylng shear -
White Pickier 6 83
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. OBSERVATIONS: R
"1 - Costs data of December, 1966. |
8 - Dellar tax at this time: CR$2, 22
$ - Tia price: USS 4, $2/kg
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DEZ = CHMICAL TREATMENT NO. 320 (CATHODIC~ANODIC) ETL NO. 1

~ COWCEWTRATION AND OPERATION CONDIIZONS
SODIUM DICEDMATE 20,0 0 %,0 /L

 TENPERATURE 469C T0  51,50C
PH 4T0 6

(CATIHODIC PASS = 25 COULOMS/SP

n.C.
imomc PASS - 2,5 COULOMBS/SP

-.n~r—.—.--—-.
SPEED MM OF LIRIP
VETERS mr”"“‘l‘" z.'c.\muij IN oo vam [y [T o0 [Im [ JIN
. 635123 686127 [711l2¢ [73/,29 {762]30 ;813{32 |864] 3% [914]36
MILUTE |NTWUTR MINIMUM ANPIRACE "
— ————— -
”n 300 $20 8.5 sosl 605 623
g 107 350 610 £SS | 680 708 7%
122 | 40| 695! 50| 7m0 s0s| a3
197 45C 780 743 3751 %05 040
192 300 870 90 978 | 1010 | 104%
168 850 1 935 | 1030 § 1070 | 1110 | 1148
| 183 eor;J’ ar 135, 1163 | 1210 | 1250
; 198 630 il 12wJ' 1745 | 1ne 1358
| bowis |10 | om0 | e
1405 ' 140 | 1%16 | 1868
1500 ! 158 | 1610 | zess | 1780 | 10m0 | 2000
,' - L
158 ( 1S, 1710 | 1790 | 1me0 | 2008 | 2128
1368 | 1:°c 1730 | 1815 | 1875 | 2000 | 2135 | 3230
2650 | 780 | sas0 2248 | 2375
| 1478 | 1049
TABLE MO, 7
Ohe,s Osatrol M wsing smsll additions of chromic agid, Puv interwsdiste spoeds
adjust amperage to the immediately superier speed.
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DEZ « CHEMICAL TREATMENT NO, 311 (CATH O D I C) ETL MO, 2

" CONCEWTRATION AKD OPERATION COKDITIONS

SODIWM DICROMATE 20,0 TO 30,0 GCfi

TEMPERATURE $70C TO 659€ CURRENT DENCITY = 30 COULOMBS/SP
4,570 5.5

SRS

WIDTH OF 3TRIP
0 IN (MY [IN Daui LGN MM N
63823 [685!27 171128 737127 1762(30
MINIMM AMPEPAGT

| e | w0 sl 7w

|

700 | 820 | s | 875
0o 038 1000

1015 AN ‘ 1123

125 L 12%

1260 1 vons S EVL

S Mo

1465 | 2515 | 170

——

1975 | 1035 tevo |

—— - -

r
1670 17.'\OJ 18151

iy

1300 1LE3 1935
PR i o e v} SR i L

1915 i VO8R5 | 20551!

2028 | ~aon | see
L

2218 | 2295
!

Ohp,s Contvel P vaing smell additions of chromic acid.
Bur intermediate speeds adjust amperape to the isediately superier eneed.









