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Typical Tank Layout for an Anodizing Line

1. Soak clean 2. Rinse 3. Caustic eftch 4. Rinse 5. Desmut/ 6. Rinse 7. Rinse
140-170 °C | _| Room temp | | 125-140 °C Room temp | | deoxidze | | Room temp | | Room temp
Mid ar Mid ar Room temp
L L Vid ar oo
14. Neutralize* 13. Rinse 12. Rinse 11. Anodize 10. Rinse 9. Warmrinse 8. Bright dip
Room temp |— Room temp |— Room temp 68-70 °C [ Room temp 80-100 °C [ 190-210 °C
e a ] woa
agiaion agiiation
15. Rinse 16. 2<step color 17. Rinse 18. Dye 19. Rinse 20. Color seal 21 Fnal sed
Room temp || 68-70 °C | _| Room temp 120-140 °C Room temp 206-210 °C 206-210 °C
Fiter ~ pump A o fier A o fier r_ Ar agjtaion
o pump agitation pump agitation
*Optional;  required only to neutralize  entrapped acid (castings or heavy brush finishes)

both current and voltage for the procbe removed per unittime, per opentanko internal bracing. Ducts should be
esses to be run. surface area. This is usually given |irsized to keep the internal velocity be-

Typical sulfuric acid processes runcubic ft/min per ft (cfm/ft?). These| low 2000 cfm to reduce noise levels.
from 12-18 A/ftand usually require 24 guidelines are published in tli¢and- | Almost any material can be used in
V DC maximum. book of Industrial Ventilation building ducts, but because it is easy to

Typical hard anodizing processes run install and fabricate, PVC is most often
from 24-36 A/ft and may need as highPul-pull Systems used.
as 100 V DC. Some processes requireull-pull systems need higher exhaust There are atleast 10 different types of
special pulsed power sources. rates than push-pull and require twdume scrubber designs available, all of

Typical chromic acid processes rurexhaust hoods instead of one. Becausehich are capable of adequately han-
at about 5 A/ffand require about 40 V. less air is exhausted using the push-pullling the soluble fumes from the etch
Newer processes require 20 V. method, it is less costly to operate. | and anodizing tanks. Scrubbers are usu-

Typical phosphoric acid processes Ventilating hoods are of two basjcally made from PVC or fiberglass. A
run at about 10 AAiand need about 24 V. designs, updraft or downdraft, either|ofarge enough cross-sectional area must

The size of the unitis calculated fromwhich may be used, depending on thbe provided to allow the vapors to con-
the current requirements of the processnk sizes or the material handling sysdense on the packing of the unit. The
to be run, and the typical load sizéem in use. Hoods may be built of mildcorrect packing thickness and density
multiplied by 1.1 to allow for racks, etc.steel, stainless steel or plastic, depenate also required to have an efficiently
Select a unit with the proper voltageng on the corrosion resistance and theperating unit. Bright dip tanks need
output. resistance to mechanical damagspecial consideration because of the need

A unit with constant current control needed. They must withstand the attadio control the oxides of nitrogen gener-
is preferred over one with constant valtef materials in the tanks, as well asited by such processes.
age control. physical abuse from parts falling aff

Most units in service today use sili-racks, and the weight of maintenancélaterial  Handling Equipment
con controlled rectifiers (SCRs) for cur-personnel working on them from timeThis may well be the most important of
rent output regulation and diodes |oto time. Hoods should be sized with arall the systems in the plant, because the
SCRs for rectification to the requiredarea large enough to reduce excessiwhoice of handling equipment can af-
DC voltage. Both water- and air-coolechoise from air velocity. Cross-sectionafect the throughput of the plant and the
units are available, with water-cooledareas based on 2000 cfm are usuallyuality of the final product. There are
preferred because they are completelgdequate in this regard. two main types—manual or automatic.
sealed, thereby protecting the internal Both round and rectangle ductwork Manually operated includes mono-
parts from fumes, humidity and dust. is used. Round is generally preferrediail hoists, and bridge cranes, aswell as
because it is easier to install and needwnd lines.

Manually operated monorail hoists
are used with tanks up to 8 ft in length
and work bar load of 1000 Ib. Bridge
cranes are initially more costly than a
monorail, but are more productive, and
they can be used with tanks up to 50 ft

Ventilation Equipment
Ventilation is an expensive, major aregipjoez e Mo WA AN =@ =i
in the design of a new facility. Tank
requiring ventilation are:

» Soak cleaner

 Caustic etch

Pull-pull Push-pull
150 cfnyft 75 cfm/f¢
200 cfmfft 85 cfm/ft

Soak cleaner
Etch

« Bright dip (chemical polishing) ) _ long.
« Anodizing Brightdip 250 cfm/ft 95 cfm/f¢ Automatically operated systems, side-
 Sealing Anodize 250 cfmAt 95 cfm/fe arm cranes, overhead hoists and re-

To properly size a ventilating sys-
tem, one must know the amount of air't

turn-type equipmerdll offer the same
advantages over manual systems:

175 cfm?ft80 cfm/ft

Seal
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» Reduction in numbej o§operators | smajl af 4 ft to those mdye fhan 40 ft ilComplitej Controls

* Ihcrpases in producvit lenggh.J They can use paijable speethe Igst phajor area to engnder in a new
 Ifnpyovement in quafty motqgrsfo insure smooth ptajts and stopfacility i4 the possible irgedration of
» [pegrease in chemicdl ysage thergby reducing rack syaging. This|icompjitefs to operate, njpnfor, docu-
hq side-arm unit cpn e fully pro-the Ingkt widely used Hpig system|iiment pnq control the entife gant. As in
grdmihable and handig lbads of up|tanoqizihg plants today. most pdlistries, computegg gdre now be-

50p0 jb and can work pvdr tanks abqut THe Jeturn-type mactjng is a fixeding ugedimore and more jvigely in the
6 f§loRg. This type of equigment is eas\cycl it, offering little fflekibility. 1t| finishihgjndustry. Each pjang needs to
to pequp and operatejor] a line with &, hbwever, a high proqudtion unit. Itbe logkell at carefully to detgdrmine the
nunber of varying progegs cycles. Itjican pagdle rack weightsfof Rbout 200 ldegrep df computer contfol fheeded or
thq lefst costly to purghafe and instaland prdcess 120 racks/fr. jt needs lesesirdd ahd the cost benefig tq be derived.
Dv@rhead cranes offer phe same flexspade fhan other systergs fnd is easiestt i§ ppssible today tq bgild fully
ibigty fin the types of yles that theto rfaigtain because tijerp are fewentegrptgd computer-contfolled plants.
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unit can handle loads from 1,000 tders is available—from simple drumcan operate the hoists and actuate the
12,000 Ib and can work over tanks as/pes to fully programmable logic units.rectifiers. Another PLC could be in-
cluded to monitor the various tank pa-
rameters. A computer can be provided
to automatically analyze and replenish
the various baths. The information from
the hoist controller and the automatic
chemical analyzer can be gathered by
another computer and the data can be
used to produce reports, such as part
status, process line status, part set-up

contrdl d

All dsplayed,
printefl ojit, stored or passgd plong to the
plant pther uses

An omatic solution gndlyzer can
be pr¢ Ample from
each prepare the
sample gdnd deliver it to tHfe roper sys-
tem f@r gnalysis is
comp tis found
to be ngk, a report
can bf ggnerated for the §ddtion of dry
chem -actuated
to adpl |UIdS After th afldition is

aoe draw auie

bath re analyzed to insure thatitis operat-
ing within the limits established forstsr

*This is an edited version of a chapter excerpted
from theLight Metals Finishing Process Manyal

an extensive reference manual developed by the
AESF Light Metals Finishing Committee. The
manual covers aluminum and its various alloys,
as well as other commonly used light metals
(magnesium titanium and zinc). Simple “reci-
pes” are used to describe mechanical and chemi-
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