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granted to us; and the method gy which it
is to be performed, to be particularly des-
crided in and by the following statement:—

The present invention relates to a method
for forming a colored oxide coating on surfaces
of aluminum or aluminum alloy materials
and particularly a method for forming colored
oxide coatings having a broad color tone of
bronze series colors by subjecting aluminum
or alummum alloy materials to an anodic oxi-
dation in’an aqueous solution containing oxalic
acid and sulfuric acid by means of direct
current.

In the specification, aluminum or aluminum
alloys are referred to as merely “aluminous
materials” and the direct current includes
ripple obtained by rectifying alternating cur-
rent as well as current from an accumulator.

Recently, aluminous building materials have
been utilized broadly and various coloring
processes for these materials have been studied.
However, the range of coloration of the
aluminous materials is not said to be broader
than that of the other building materials and
for obtaining a certain color, for example,
bronze, strict treating conditions are required
and further the color tone range is narrow
and the chemicals for such a treatment are
usually expensive. Conventional processes for
coloring aluminous materials to bronze are as
follows:—

(1) Anodic oxidation is effected in an
aqueous solution of oxalic acid used as
the electrolytic bath.

(2) Anodic oxidation is effected in an elec-
trolytic bath containing an aromatic sul-
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color tone range of the obtaned oxide coat-
ings is very narrow -and even if the color
tone is bronze, it belongs to the yellow series.
Even if the quality of the aluminous material
itself or the thickness of oxide ceating is
varied, the color tone range is limited and
consequently this process has not been used
practically so much,

The above described second process can
provide a clear bronze color tone and a broad
range and therefore this process has been used
most widely. However, the aromatic sulfonic
acid which is the main component of the
electrolytic bath is expensive and this point is
a great drawback in this process.

Recently, such colored aluminous materials
have been in great demanded and in order
to increase the yield amount, it is required
to reduce the treating time but the above
described processes do not fully satisfy this
requirement.

We have made efforts to solve the above
described drawbacks and accomplished the
present invention,

It has been found possible to obtain colored

oxide coatings having a broad range of bronze
series color by a simple electrolytic bath, that
is an aqueous solution of oxalic acid and
sulfuric acid.

According to the present invention there is
provided a method of producing colored oxide
coatings on aluminum or aluminum alloy
material, which comprises electrolytically
anochzmg the aluminum or aluminum alloy
material in an aqueous solution of 0.5—3
grams per 100 ml of oxalic acid and 0.05—0.5
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[Price 33p] esired economic effect can not be attained. treated is degreased with an aqueous solution
While, in this treatment, the desired color of sodium hydroxide and then washed with

tone can be attained without increasing the

water and successively neutralized with an

35 thickness of the oxide coating and particularly aqueous solution of nitric acid and then 100
since the bath temperature is low as described washed with water.
above, the amount of anode aluminum dis- Aluminum ions promote the formation of a
solved off is small and therefore it is possible colored oxide coating, shortens the treating
to prevent the aging of the electrolytic bath time and stabilizes the color tone of the oxide
40 and such a treatment is very advantageous also  coatings. As mentioned above, aluminum ions 105
in this point. generally have the effect of preventing excess
When the amount of oxalic acid is less than  current but this is a negative effect. On the
0.5 grams per 100 ml, the colored oxide contrary, the preferable addition of a rela-
coating is not fully formed and the mechanical tively large amount of aluminum ions does
45 strength is not sufficient and the color is not not directly aim to prevent the excess current {10
fully developed. Accordingly, the above limi- but to accomplish the anodic oxidation even
tation of amount of oxalic acid is defined at a lower current density, whether or not
based on the above described reason. the excess current is formed. Aluminum ions
When the amount of sulfuric acid is less themselves promote the coloraton reaction and
50 than 0.05 grams per 100 ml, the coloration from this point the treating time also may 115
of bronze is not sufficient. be reduced and such a function may be
It appears that oxalic acid and sulfuric attained by the addition of 0.05—6.0 g/l of
acid contribute to the hue of the oxide coat- aluminum ion in the electrolytic bath contain-
ing and sulfuric acid mainly contributes to ing sulfuric acid in addition to oxalic acid.
55 the value (luminosity). The preferable conditions for the anodic 120
It has been previously proposed to effect oxidation are as follows:—
the anodic oxidation in the presence of (a) Bath temperature: 0—12° C
aluminum ions which may have been obtained (b) Current density: 0.5—5 A/dm"’
from an aluminum article during anodizing. (c) Voltage: 30—80 V.
60 The purpose of the presence of the aluminum, (d) Treating time: about 10 minutes. 125

65

tons in this previous propusal is to prevent local
corrosion caused by excess curent which flows
on the aluminous materials upon the anodic
oxidation treatment. The amount of aluminum
in this case is, for example about 0.1-0.4

The above described aluminum ions may
be obtained by the following means.

(1) Dissolving off the anode aluminum
during the anodic oxidation step.
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acid at a temperature of 10—30°

The addition of- nitric acid lowers the elec-
tric conductivity of the electrolyte bath
containing sulfuric acid and oxalic acid.
Accordingly, when a given current density is
applied to the electrolytic bath containing
nitric acid in addition to oxalic acid and
sulfuric acid, the increase rate of voltage in
said bath is earlier than that of the electro-
Iytic bath containing oxalic and sulfuric acid
and consequently the colored oxide coating
having a desired color tone can be obtained
in a shorter time.

However, nitric acid is apt to cause electric
corrosion of the aluminous material during
the anodic oxidation and therefore nitric acid
should preferably not be added until the
electric corrosion occurs. The upper limit of
nitric acid is defined by considering the
advantages gained by lowering the electric
conductivity and the disadvantage in incur-
ring electric corrosion.

The lower limit of nitric acid is defined
based on the reason that the effect for adding
nitric acid does not clearly appear in the
amount less than 0.05%,.

The preferable conditions of the anodic

tnldeoft meigt i nG) Baﬂiaﬁezﬁlﬁera&lré

(b) Current density: 05—5 A/dm?,

(¢) Voltage: 15—120 V.

{d) Treating time: 3—120 minutes.

The wtreating time is sufficient in about
3 minutes.

The following Examples are given for the
purpose of illustration of this invention and
are not intended as limitations thereof.

The term aluminum 1100 used in the
Examples means an aluminum alloy containing
by weight 0.05 to 0. 20%, of copper, 1.0%, of

" a mixture of silicon and iron, 0.05%, of man-

ganese and 0.10%, of zinc.

Example 1.

Aluminum 1100 was immersed in 8.0%,
by weight of an aqueous -solution of sodium
hydroxide at 60° C for 1 minute and washed
with water and then the thus degreased alum-
inous material was immersed in 16%, by
weight of nitric acid at room temperature for
20 seconds to effect neutralization and washed
with water. Then, the thus pretreated alum-
inous material was anodized as an anode in
an electrolytic bath of an aqueous solution
contammg oxalic acid and sulfuric acid as
shown in the following Table 1 at a tempera-

IIOH-43° ghort tine.
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time can not be attained and therefore the Preferably the al um nous
material to be desired economc effect can not be attained. treated is
degreased with an aqueous solution Wiile, in this treatnment, the desired
color of sodium hydroxide and then washed with tone can be attained

Wi t hout increasing the water and successively neutralized with an 35
thickness of the oxide coating and particularly aqueous solution of
nitric acid andy then 100 since the bath t@m@gature is low as described4
vvashed w th water: e oﬂ mt—of—an |rl||um ~S= 'm N
rons promt e  he SR BG IIATTRCT SEMAATERAT IS
olfhid t

possi ble colore a&lsrtgmut& 15 @dadueek D Qsihfaﬁﬁfhmagelo prevent the agi hg
of the electrolytic bath time and stabilizes the color tone of the oxide™

40 and such a treatnent is very advantageous al so coatings. As nentioned
above, aluminumions 105 in this point. p.p1e1

general |y have the effect of prevent| ng excess Wen the am)unt of oxalic
acid is less than w..c.._t .bJ tt—thiS a—fegertvre—effect—r—the—6—5 grans
per 100 m, the collo ] gfgﬁ) tTf"%t? tirsl;e pr ef er abl.e; addi ti on of [a
rela- coating is note (tffn)yy 3 1 hanical tyvely |arge afount
of alum num ions dees—4 °*f°nﬂ* } +s . suf4i-c-ept—and—the—eolor—{s not
not directly aimtd ?méwe t S?lfelréktze§§n_cqsr,ﬁr,\t, 11@ A44.l y deyelgped.
Accordingly, the abofini- 8%t to acdonplish the anodik oxidation|even
tation of anount of oxallc aC|d i s| defi ned atbla.lﬁ)errhgurrent densijty,
whet her or not basg¢d dn5tHe ab®$e déscrilbedl reasOisper & |bluidhebexzess
current is formed. [Al um num i ons V+hen t He amount of sulfuric acid is{less
t hensel ves pronotejthe colloraton reactidn and 0 than 0.]J05 grans pef 100
n, the coloration| from |thi%9%oipnt thg t?eat Hehtigneenl so Mepze15 of
bronze is not suffijci énf. be—retuced—afid ion may
be It appears that Joxalic |lacig 3and sul fyrig at ngnechnbyrt,he el e i on| of
0.05-6.0 g/l of aciid contrfibute to the Hue of the oxide coat- | um hum i on
inthe electrolyti¢ bath qontqige- jingsand gul f byig, aghd n’ai Macontributes
to ing sulfuric a¢gid in gddition jto oxdlic ac d. %5 the val'ue

(lum nosity). Thd prefefable condijtions for the
anodic 120 It has beef-pr qui dust y [popoged® to ﬂlfltgéﬁta"‘bé?(l dat‘?"@ﬁz%tre s
follows:- the anodic oxi dgt+oef—it t+he presente of [ Bat+
tenperature: [err]] alum numg.gns {W3i ch |may haJHgbeemb@bt ai ne@nze (b
Current density: 0}5-5 [enr]. froman allumnum article during anodiring.
(c) Voltage: 30-80 V. 60 The purpose of the presence of the al um num

(d) Treating time: %. %Pthé%ssm%@c? ’}SAdemEhr'es?smB&e“teS’t”%f Riuggosal
rati alu

-t

s to prevent | ogary BB QMiSindde,C .ﬁuq&coadtag% JT83H-8601. 5
10 tonal sulfunc acid electrolytic bath were (2)_Corrosion resistance: Alkaline drop-
determined with respect to the following ping test according to JIS H-8601.
properties to obtain results as shown in the (3) Corrosion resistance: CASS  test

following Table 2. according to JIS H-8601.
Table?2
Comparative sample obtained by Sample plate of
Test | conventional sulfuric acid bath Example 1
6 u 3.5 ¢
1 350 sec. 310 sec.
2 60 sec. 70 sec.
3 more than RN9 more than RN10




corrosi on caused by excess curent which flows be obtained by the foll ow ng
means. on the alurninous materials upon the anodi c oxidation treatnent. The

anount of al um num (1) Dissolving off the anode al um num 65 inthis
case is, for exanple about 0.1-0.4 during the anodi c oxidation step.
3 . 1,391,808 (2) Addition of alum num
oxal ate or alum. oxidation in this case are as follows:- inumsulfate.

(a) Asbath tenperature of [err] 1391Bo§3) | mMmersing a fresh anodes al um numin
pr eferab] a pre USed_electrol ytic bath cont al n| n ox—l I C (b) A current

sult Table 2
densi ty, fé prf) _:Bof th%tf)lxx es coat- Su'Alegl qu? 1} ge%ngeég&gr e of
prefer g Yaccording to the present invention are welght §ol Iof I doby
cont i nusumgiort tethose of the (cOfhpatative kdnglpe chid:d:ﬁiie8070\°/c farn3oeconds Xnddwktied N.

Stilb f ?nt wbqn the thighpess fob thed ceakeg 1swh &¥ith pMger rtheatslzeaﬁnm as%ufﬁmum ion, the
' of

combi na= 3 @éJdOJbX\Iel %&g Rk nggﬁggl?feﬁ,aqé . 5 (4,851 on of the
above diESaCfnh ofnetanﬁng cofan f fromNd ab @oinCrerisel £ 110l6econaatd dies Bavi ng
st abl e Wénze ol bcrsn @mrthmmmhlb MVam‘ag‘i;aw anbeza&hq@mthgm@yl"ﬁhn,green to

br oW SEFpEgvecasH! angh dt hgmi i cgial t he above
obt ai Neyno M‘“‘Lg‘“d ﬁeé"?nmd tl:fgt %:%t he,fgdz L Ol oNktheC con@inbie Eﬁ é’g fore still
further Megovetitipbiahed biitie Thingshanee dlﬂﬁlﬁf h&ilﬂﬁhdedi@ilcaﬂatak emwhSn madag present
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al un‘nsnoaqif' E:@g"ﬁgj &) d;‘ fiterials after
bei ng oﬁmr&féﬁé‘;gg%%ms it csfgﬁm,ﬁ%‘um ‘@‘2%&2% F&batingshi ch com 80
wth water, are directly subjected tsl@wtnb(broaztaslsmn pr Tk, el ect rggyti cally

anodi zi ng t he al um num oxi dation, but if a porous oxide coating has or
alum num all oy material in an agueous solu- been previously forned on the
alum nous tion of 0.5-5 grans per 100 ml of oxalic acid material by a
usual anodic oxidation, the treat- and 0.05-0.5 grans per 100 m of
sulfuric 20 ing tinme can be reduced and further the color acid and a

m xture of 0.05-0.5 grans per 85 tone of the oxide coating can be
stabilized. 100 ml of nitric acid and 0.1-10.0 gramnms per We have further
found that when nitric acid 100 m of boric acid at a tenperature of 10-
is added to an electrolytic bath containing [err] for 3-120 m nutes.



oxalic and sulfuric acids, the resulting bath Boric acid also has a
function for decreas- 25 <can provide col ored oxide coatings having ing
the electric conductivity of the electro- go stable bronze series colors.
In addition these |ytic bath as in nitric acid but has no danger colors
can be obtained in a shorter time than of the electric corrosion.

Accordingly, it has is possible with a batch containing only sul- been
found that whesn boric acid is added to fuysdigosmmnd oxal i ¢ aci ds. 6
further decréasée the eleciric conductivity, the 30 Further according to

the present invention time for the anodic oxidation can be further 95
there is provided a method of producing reduced as conpared with the case
when only col ored oxi de coatings on alumnumor alum nitric acid is

added. inumalloy matefigl, juhic i se r Q- Furfhe rle, it has
been found that thejly |;gal?y an El J'Egc fh 'nﬁm @r affum::n g addi tion
of boric acid can inpartgia Pljulsshn3d s cI:.,ko iRl {ay pRuepst sol ution
of bronze color to{th gxn‘de o1 nes. 100 @ 3-H pLamss per 100 m
of oxalic acid and L thifs ciase|t hg pr condi tfi ons f¢r 0. 05-0.5
grans per 100 m of {sul firi% |aBilde {Be |d8o & i |[dat | &n |5 e| Bs | DI [l ows: -

and 0.05-0.5 grans p)eJ £90 enl| of |mi{riqw

E gty tenpeyatsre¢~ f[err].
acid at a tenperatures oﬁ[efr]w o o |

rent mdensi f¢: [ 55 [err].

40 The addition Of8RTETTE [acTio T PWerns T - (Gq) Vbt 7 15-120
V. 105t rilc &donduct | & tly el ectrjol yt e |[bath (d)
Treating tinme: 3-120 3 nytes.| coptaj @ ng ilc acid and xalli c aci d.

) B _gilven current
ilcg baigh ofb  &i nigh The

The treating time is Suffji ciens j n akout
I i
G dcLd| i ’°d_§| °to_oxalic
op amd | @w1p sulfuric acid,

) L 5o

I

density is 3 minutes.| dgplFedgtio the ¢
glvesn fQr| t he ®45
il Fustgat mon, of ot hiss

foll owi ng Exanpl es ar
acid and purpose of

the increase rate off viol ttagg |i & | &r e¥nQty i ns| i mga £ tlher eof .
said bath is earlief tlhan that §of5t hg ¢l¥c ghedt erin | Al ¢rd num 1100
used in the |ytic barh—Tormtaim Mg oxatic a flort—agid es neans
an alum num al | oy c¢nt ai ni ngjand copnsequen col ored oiki d¢ coating by
/] . .
wei ght 0.05 to 0.20 ogéf copper,| 1. .L)% of |ngLa desifed|colfor tone
can be obtained @ mgsufe of. siflicpn and .05% off map- 115 1{n a
shorter tine. 21892 S8 3_Lg gang: D. }Q%q}_zgﬁnq:; wever,
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55 should preferably not be added until the by weight of an aqueous
solution of sodiumelectric corrosion occurs. The upper limt of hydroxide
at [err] for 1 minute and washed 120 nitric acid is defined by considering
the wth water and then the thus degreased al um advantages gai ned by

| owering the electric inous material was imersed in 16% by conductivity
and .t he di sadvantage in incur- weught of nitric acid at roomtenperature

f or i ' foplIoL¥E S to effect
neutralization and washed The lower limt of nitric acid is defined wth
water. Then, the thus pretreated alum 125 based on-the reason that the
effect for adding 1inous material was anodi zed as an anode in nitric acid

does not cl eaft pe?r T te—Tam ftegtrofytirchat-hrofTarmaqueous sol uti on
anmount | ess than E @o5dm | | H|w | | [~comaimipg ¢xaljc acid and
sulfuric acidjag gp2 | < The preflet apfe jcondrt ij s} ®f | €h¢ dnpdic  shown in
the foll owi ng| Tabget1|& [Fterfpara-{™ [&£ |2 [N |7 (2 |
1, 391, 808 Blea o Jw p ol fw o fa oy (1@ beofi Tefr] , with a
direct current df% %0 @btqgn col|oF efdoxixde soabinqg showisag| from a current
density of [efr] gaﬁd § hi ghest Hrpﬁ_ze‘?o :én‘iér ol .ﬁ_e al upi nous materi al
voltage of 70|¥if@f=3 (@ nutes o1 A5 F]Hﬁesﬂ. S shewh i 1 j'able 1. Table 1
Conposition of ¥ Thijckneéss [of El'edtrol ytilc blath coating
Col or (% by weigght uy qric Sulfur{c ¢ mp. 15 mn.
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0.5 3 8 |'i ght anber bronze The sanpl e obtai ned
in this Exanple and (1) Abrasion resistance: Test of falling a

conpar ati ve sanpl e obtai ned by a conven- _ sand according to JIS H 8601.
15 10 tional sulfuric acid electrolytic bath were (2) Corrosion

resi stance: Al kaline drop- determned with respect to the follow ng

ping test according to JIS H8601. properties to obtain results as shown in

the (3) Corrosion resistance: CASS test39fl 9&8' owi ng Tabl e 2. '
- 8
according to JES—H—%QL—MPW‘@—&&P&L@—GbF&H@d—b%————

Sanmpl e plate of Test conventional sulfuric acid bath

Exanple 1 6 u 3.5u1 | 350 sec.
310 sec. 2 =] 60[ S€q. ' 70 sec. 3
nore than RN9 Sifbr g%t han [RNLON |91, B91,/808] -

5 Fromthe results of Tall el 2|qt{Ragcd (< (€ (T |Z EEarrpIe 2.
firmed that the propertidgs bfg|tthe|Bxi|fe [Dal® |A upfinyfh was i mmer sed
in 8% by ings according [to tH&€ pfBsefft [iTveltijch pfe|™ ht of an
aqueous sol ution of sodiy %t hrative sanpl e

m ssuper i t> 1 Roge: of >t
hydroxi de at [err] for 3( gecgdr?ds%nd%rwasze it -% :ﬁ he thi ckness of
the coating is with wat|@| @&d: then L;he‘,;hjg depregsed; al ymy thinner.
inous material was imrerged ig 162 by As nmentijoned alovel, the present
0
r

i nventi on wei ght of an uequs kol utign niftri c a¢id s a nethod of
obtaining a color of from38] at rpom t enpe 1

25 bronze to anber in a Jerlygior8tilde oy (Bind Eeutir I

washed with water. Then, |1 % ryexp@né,r-«ve OX A ¢ Ac 53 S U uric acid and
the thus pretreated al umi{nque rat i db Vigsg| tih s| poi r;t, 85 a very

i ndustrial and anodi zed A% anpdesi n m| gl e rofyqiPc bAEHh econom cal
merit. T 08 ag gdbfbds (bl Ui ¢& cigathi ning oxalic
aci d, Moreover, the obitailndd @i dre,.." cOQt i @s Bayd, gul Burli® acid and nitric
acid as shown in the 39 % ® bl B A

4

O sleconds to effect
.c:zation and

16
14
17
16
16
16
15
15

of coating
17

(n)

Table 3 (continued
Thickness

~ 50
"
1]
1"
"
"
"

)

Voltage

0.30
0.10
0.30
0.15
0.30
0,20
0,35
0.05
0.35
10
0.35
0.15
0.40
0.05
0.40
0.10
0,45
05

Sulfuric acid
Nitric acid
(% by weight)

(% by weight)

Oxalic acid




C1

10

[&rr]

8 [err]
0

ath i n weat her

9 [err]
10 [err]

6 [err]

6

following Table 2 at a

35

and a voltage of 50-60 V for sion resistance
1,391,808

30 mnutes to obtain col ored oxide coatings
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15 as those obtained with the expensive aromatic

of 2 [err]

abr a-

l'i ke.

with a direct current of a current density sulfonic acid b

a broad range of color tone and are the sane

tenperature of [err]
showi ng bronze as. shown in Table 3.

resi st ance,
1, 391, 898
1, 391, 808
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1, 391,808
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11 1, 391, 808
11 As nentioned above, the present invention grans per 100 ml of oxalic
acid and uses an electrolytic bath containing oxalic acid 0.05-0.5 gramns

per 100 m of sulfuric acid and sulfuric acid as base solution, so that
and a m xture of 0.05-0.5 grans per 100 m 35 it provides an extrenely
econom cal col ored of nitric acid and 0.1-10.0 grans per 100 5 surface

treat ment show ng bronze. m of boric acid at a tenperature of
[err] C for 320 ninutes. WHAT WE Cl Al 391808 50 A
met hod of producing col ored oxide 1. A-re xi de
coatings on alum num or alum num alljoy r
al umi num al |l oy mat eri al according tlo ¢ pteri al ,
which conprises electrolytically hdrei
reference to 10 anodi zing the alum num of el 1.
material in an aqueous solution of 0.5-5 i hg
col ored oxide granms per 100 m of oxalfic un num
or alum num alloy 45 0.05-0.5 grans per mat eri al
according to claim3, sybstantially ay at for
3-15 her ei nbef ore described and with Be
Example 2. 2. A nmethod as clainmed in clgi of
produci ng col ored ‘!)E'r%é.‘gsmaﬁcg. agqueous dol3ut i
coatings on al uni fAME og AL num al ljog m i on.
mat eri al accor di ngf_g Elog'ﬁr'cm, subst arjt Pa uci ng
col ored oxi de hég Bignde & descri bed an ings on
al uminum or aluniha@ - §l8% to Exangle ises
el ectrolytically 31;9% fiked oxide doat g the
al um num or al un‘i@ﬁ&@\o Moy g duced by th e 55
material in an aqqﬁ?Qﬁ:“ i on of 0.5-5 gr ans
per 100 ni of oxalikEachE=8nd 25 0.05-0,3 g m | furic
FI TZPATRI CKS, aci & 28R @.0530. 5 grans |per 8100 Char t er ed
Patent Agents, ni &g Eagigd:gt a tenperat uge af Q1% |14 18
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4. A method of producing col ored oxide G asgow, & 6QW

coatings on alum num or alum num all oy - and - 30
material, which conprises electrolytically Warw ck House,
anodi zi ng the alum num or alum num all oy Warwi ck Court,
material in an aqueous solution of 0.5-5 London, WCI1R 5DJ.

Printed for I—|er1 Mpj esty's Stationery Office %X the Courier Press,

Leam ngton S 11
Bui | di ngs. LondonAs mmed_Ahbve,fth@pneWm m%nﬁcmpl f b@ooml lic acid| jand
1, 391, 808 uses an electrolytic bath contammg oxalic acid § "éﬁéu\x;: aﬁg h:%

and sulfunc ac1d as and
present i nvent i @Nprovidkt AR exdieiely mlﬁf Olotorgal bemaﬁl id ABD. USSPV gims per 100
el ectrolytic batsthfaeaoum‘aaiem sB@vispbize. acl d 0. Gboflhobc gpichars tpemeramoofrﬂo—dp

sulfuric acid an ri cid as base sol uﬁﬁff"ﬁ Wefwﬂ a iy xture of
0.05-0.5 grans p ig%’”od{sﬁ%rgwmqe N Gklile T S Ob CRbineA! S a0

of nitric acid a&adn 5 mstitidl aerding eodldimrl] subloniallycps
br onze. mmdofwer i comprsésd edtttrdlyttcﬂlype}ﬁ‘mﬂll’ffere(ﬁem[ﬁér#ﬂ]i withf reference 1t9
m nut es. V\HA'ItOV\E’ ummum or aluminum alloy é oiA 1[3&& dcoBIed oxide

6.

produci ng col org,ﬂmpxg,;ﬂ %baq“ oo g BT dusdamasnc:;% AR fglglumg@atm&,gsmn
al um num or al 00F-R0LeNgragits [pey 1080nICabIBRSacian @hieral acgording o ddim i svbswndalylasy
mat eri al accor dP‘n Empesingt rof 10—B0bSt fant3i-els| yhesan eflepceibed apd i with refeBRBIPses
el ectrol yticd e‘?ﬁoﬁt&?& gd g%gcrib%d and Bl M BLEHE PloBuchg bRred s Zi NG
t he al um num oga“ﬂ E&mwmtg . codirige I'dna hlumifurf Nora GluMintks alloy 50
sol ution of O. 50ﬂ€alummun60ralhnmmhod of pro UCI W%Fmbla@wémgwlm 4gwawu§gra5100
n of oxalic_.acid: Aamgthoed eoatotirips wlored| nuff E I?B and |'yigy, ref
0.05-0.5 gra aﬁnjﬁhﬁméﬁﬁﬂgfﬁﬁ@:ﬁ Coolonli RRE Qbbb Ghboves lpal M 3;
substanti al |y asoditingt deedififu W Qhﬂfmuﬂne fdtlced?»biahe niedodichingfl oineany one 55
descri bed and V\Mthnql dft cancueous eolat@nmfnolﬁ-eé of the preceding claims.

Exanpl e 2. ZF ASTHER Lt ‘_}gg a &ﬁﬂahFo 1, wher ei grrzpafridkgret hod of
produci ng color a4 exd ¢os WL on cont @hansred Pt Ageheg! |
coatings on al umirisysi aox teabamrammo-admy 50 of al Ufi-h%iGedoganfmesti num i on.
mat eri al accor dj ﬁ[glAt Be%qdann?raducg‘qtﬁsloaﬁthvihl y as Glasgow, G2 6QW
on aluminum ’ or alloy — and —
30 matenal which comprises electrolytically Warwick House,
anodzzmg the aluminum or aluminum alloy Warwick Court,
material in an aqueous solution of 0.5—35 London, WCIR 5DJ.
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3. A nethod of producing col ored oxide
reference 20 coatings on alum num or alum num all oy
el ectrolytically 8. A colored oxide coating

material, which conprises

whenever pro- anodi zing the alum num or al um num al | oy
5 material
ns per

of the or o IFHAMTILANY

her ei nbef ore descri bed and with
to Exanple 3.

duced by the
I n an aqueous solution of 0.5-5
100 M of oxalic acid and 25 0.05-0.5

granms per 100 oHf dul furtc FI TZPATRI CKS, aC| and

0.05-815 grans per 100 m of 1,391,808 f“ﬂf*ﬂf“” Patcnt “"c”ts nitric

acid at as mmdaathfeemafpre[seﬁr Injention grams per , 4. A

met hod &¢s ap clsettebiinl @m@&o’émmsi 0.05—0.5 g’ams per coati ngs on

a%.?u and a mixture of 0. 05 :

al um nu =1 Lﬁt Ba ﬁj‘:{?& Colmd of mfmcbiaécxldm:lndlgl_am grad tg)%erl al, ] whi ch

COITpI‘j Sfafface Gre R rﬁgmying ml of boviénad Tla thiopesagure n]@el-|4 ng the

alun1nun1or alun1nun1 al | oy C for 3—1 WUk, Cour ¢ rial in an

et DSy v, s Tl
¢ ih I fidl @corting S(Sclanhﬁaﬂibd?@hﬂly apa, 1975.

Publ i shﬁde Eh Padntprifes Cléctr6l@rica meuqfawpdesmbﬁmnﬂ diithgrsferescotelon, WC2A 1AY,

f r omi@vhinediziegy e broaluhipem plley, Example 1.

material m an aqueolls solution of 0.5—5
grams per 100 ml of oxalic acid and
0.05—0.5 grams per 100 ml of sulfuric acid
at a temperature of 0—12° C for 3—15
15 minutes.
2. A method as claimed in claim 1, wherein
said aqueous solution contains 0.05—6.0 g/l
of aluminum or aluminum ion.
3. A method of producing colored oxide
20 coatings on aluminum or aluminum alloy
material, which comprises electrolytically
anodlzmg the aluminum or aluminum alloy
material in an aqueous solution of 0.5—5
grams per 100 ml of oxalic acid and
25 0.05—0.5 grams per 160 mi of sulfuric
acid and 0.05—0.5 grams per 100 ml of
nitric acid at a temperature of 10—30° C.
4. A method of producing colored oxide
coatings on alumirum or aluminum alloy
30 material, which comprises electrolytically
anodizing the aluminum or aluminum alloy
material in an aqueous solution of 0.5—S5

6. A method of producing colored oxide
coatings on aluminum or aluminum alloy 45
material according to claim 3, substantially as
hereinbefore described and with reference to
Example 2.

7. A method of producing colored oxide
coatings on aluminum or aluminum alloy 50
material according to claim 4, substantially as
hereinbefore described and with reference
to Example 3.

8. A colored oxide coating whenever pro-
duced by the method claimed in any one 55
of the preceding claims.
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Chartered Patent Agents,
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Warwick Court,
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