ANODIZING — Step by Step

| started in aluminium casting abou threeyeas ago, and have produced some useful items,
and leaned much aong the way. Much of what | leaned came from various Y ahoogroups
and some websites | foundindependantly.

One of thethings | learned about was colouring my auminium products by anod zing them.

As presented onmany sites, anodzing seansto be an arcane processthat won't work prop-
erly unlessyou ve just had a haircut, hdd you mouth just so, and saaifice aperfedly good
virgin onthe dtar of marriage harmony. But it's NOT!

It'sas easy as A-B-C. No haircut, no vrgins (bu%e@#!), andit doesn’t matter how you hdd
your mouth. So easy, in fad, even an Orang Utan could lean to doit.

There ae alot of variables...chemicd concentration, paver supdy voltage and current, tem-
perature of the various baths, spadng between anode and cahode, and timing. If you are not
trying to make a @mmercial enterprise out of it, there is very littl e of redly criticd impor-
tance Wedken the a¢d and caustic baths, reducethe voltage and/or current — these will
cause the processto just take alittl e longer. If you want to use higher voltage/current combi-
nation, the acd might need some @adling processmore dfedive than just afan. So, inthe
beginning, you shoud experiment alittle to find ou just what your setup requires and can
manage.

There ae some precautions you shoud be downright anal abou as you will be handling bat-
tery add and caustic soda, bu I'll tell you about them as | take you through the steps.

What you will need:

NOTE: You should alwayswear rubber gloves and eye protection when
wor king with acid and caustic. A vinyl apron and rubber or plastic boots
could also be a good idea.

Threeplastic artight containers big enough to hdd abou agallon a so —with lids. The
adad, dye, and caustic soda can be re-used many times.

Some duminium wire or thin aluminium or lead strips to use & anode (positive) hooks. In
use, aluminium will become anodzed and will not condict current very well unless $ripped
before re-use — abou 10 minutes in the caustic. DO NOT use @pper, brassor iron as these
will contaminate the aed and degrade bath the processand the product.

A led shed at least twicethe aeaof the biggest anodzing job you are likely to do— say
abou the size of one side of the plastic container will probably do— it will be used as the
cahode (negative).

A variable power supfy capable of supdying abou 12 vdtsat upto abou 3 amps. It shoud



have an ammeter to show output current. Or you could just use a diarged car battery or even
a battery charger set to ‘trickle dharge'.

Youwill need a can or jar of caustic soda from the supermarket (you can amit this—see
later)

Andabou athird of agallon d battery eledrolyte (NOT CONCENTRATED ACID!) from
the automotive battery shop. This houd have asg (spedfic gravity) of 1.27.Getting the
aad from old batteriesis unlikely to work very well unlessthey are discharged before you
empty them —if they are even partly charged, the add is quite we&k. A fully charged battery
contains only distill ed water.

Youwill need a @mupe of pairs of goodrubber gloves— one to use with aad, the other with
caustic —red ores for use with add and green o blue for use with caustic. Wash them thor-
oughly between uses.

In addition, agoodsuppy of sodium bicarborate. Keg a plastic bucket of water with agood
handfull of bicarb dslved in it nea where you are working. It’s handy to dip thingsin to
neutrali ze the acd, for cleaning your rubber gloves, and for neutralizing any aad spill s.

Youwill need alarge suppy of distill ed water. Best (chegpest) isif you have astill . Solar
still sare dheg to make, and cost nothing to run. Over aperiod, they can produwce dl the dis-
till ed water you will need,

Setting up:

Fill one of your containers to abou one third with distill ed water. Carefull y and gently add
the battery eledrolyte to the water (REMEMBER the THREE A’s. ALWAY SADD ACID!)
until the container is about two thirds full. The mixture will get fairly warm. Put thelid on
and set it to ore side to cod. DO NOT allow any of the other chemicas anywhere nea the
aad!

Ancther of your containers shoud be two thirds fill ed with dstill ed water, and abou two
eggeups-ful of caustic soda aystals added. DO IT SLOWLY as the solutionwill fizz and get
qguite hot —you DON'T want to get splashed with ha caustic solution! Put alid onit and set
to ore side. This step in the process can be omitted, although the finely etched surface fin-
ish it can provide can improve the uniformity and appearance of your product. The main
benefit from omitting it is that youwill have one lesshighly readive cdhemicd to store and
handle.

In the third container, mix up agoodstrong batch of whatever dye you are going to use. You
can use food colourings, coloured inks, natural colours and fabric dyes — almost any kind o
colouring will doso long asit iswater solluble. Some fabric dyes have relatively coarse pig-
mentation and, although the part will t ake up the dye, it will tendto cover the surfacerather
than be asorbed into the very fine pores; and most will wash off during the fixing process
It might pay to produce some test pieces with any dye you might like to try so you know
which ores work and those that don't.



The anodzing processconverts the duminium oxide on the surfaceof the part into alumin-
ium hydroxide, with milli ons of microscopic pores, into which the dye gets absorbed. The
fixing processthen conwverts the hydroxide into aluminium monohydrate which has no such
pores, trapping the wlour and producing avery hard, wea resistant surface

The process:

First, prepare the surfaceof the metal. A goodfinish is essential as anodzing canna hide
poa surfacepreparation. Final preparation can be with (say) 1200grit emery paper.

Next, youmust CLEAN the part(s) to be anodzed. Best isin very hot water with strong de-
tergent and a stiff brush, foll owed by thorough rinsing in distill ed water. The better you
clean the surface the better your final result can be, so you can take this gep to extremes!
Use rubkber glovesand DO NOT TOUCH THE METAL WITH BARE SKIN.

Etch:

If you are going to use the caustic éch step, gdacethe part now into the caustic solution for
no more than ore minute. The we&ker the caustic solution, the longer this 4ep can take. RE-
MEMBER: the caustic is etching (dissolving) the duminium. The longer it isin the caustic
the smaller it becomes (holes get bigger). It will fizz and bublde. Remove when it appeasa
nicegrey colour, bu certainly dorft leare it longer than ore minute..

Anodize:

Again, wash thoroughly in dstill ed water and then suspend it on an aluminium or lead wire
hook, fully submerged in the a¢d bath, not in contact with the cahode or the sides of the
container.

Conred the power supdy: POSITIVE to the part (anode) and NEGATIVE to the lead cah-
ode, andrunit at twelve volts for abou 45 minutes. Y ou may need to experiment with this.
The bigger the piecebeing anodzed, the higher the aurrent shoud be. You shoud try for
abou 160 milli amps per square inch o the anode (workpiecq, athough thisis not criticd

Youmay neeal to am afan ower the add to reducethe hea generated by the readion. Ide-
aly, youshoud try to keep it at abou 20 degrees C. The cahode will fizz quite abit and
some bubldes will aso come from the anode. All normal.

Next, remove the part from the aed and wash in dstill ed water. It isnow anodzed andre-
quires only colouring and seding, or only seding if anatural metal finishisrequired.

Colour:

Immerse in the dye for somewhere between ore and fifteen minutes, depending on haw
much colour you want. Heaing the dye will speed upthe processbut ABSOLUTELY NO
HOTTER THAN 50 DEGREES C, otherwise youwill start closing up the poresin the ano-
dized surface ad REDUCE the wlour takeup.



If you reed to kegp some uniformity between batches of the same wlour, you shoud take
nate of the temperature of the dye and the time. Kegoing everything the same will produce
nea uniform results.

Seal:

Finally, remove the part from the dye and daceit in dstill ed water at abou 90 degrees C,
then bring it to smmering over the next 5 minutes or so. Keq it at thisfor up to maybe an
hour. Some of the dye will colour the water.

If you are going to use an aluminium pat for this gep, youwill find that the dye will only
stain the surfaceof the pot —it will clean upwithou permanent stains unlessyou anodize it
first!

Dry and buf the part with a soft cloth. Some dye may come off the surfaceonto the doth,
but it is only from the surface Longer baili ng times may reducethis ssmewhat.

Job DONE!
Cleanup:

Disconred the power supdy, remove and wash the lead cahode from the a¢d beth, cover
the containers with their airtight lids firmly in place &ad store in a safe placewhere animals
and children will not be aleto get at them. DON'T mix up the lids! use the one from the
aad container for the add etc. A bit of coloured paint onthe lid AND the container (red for
aad, duefor caustic?) will probably help with this



